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LIST   OF  GRANTS   MADE   FROM   THE    RESEARCH   FUXD 
DURING  THE  YEAR. 

£6  10s.  to  Dr.  E.  P.  Perman  to  carry  on  investigations  on  the 
nature  of  various  solutions. 

£.35  to  Mr,  A.  E.  Tutton.  Supplementary  grant  to  cover  cost  of 
crystal  dilatometer. 

£10  to  Dr.  T.  H.  Easterfield  for  the  furtherance  of  wovk  now  in 
progress  upon  the  chemistry  of  Indian  hemp. 

£12  to  Dr.  J.  J.  Dobbie  for  the  purchase  of  alkaloids  from  Corydalis 
cava. 

£10  to  Dr.  J.  Walker  to  continue  investigations  of  the  products 
obtained  in  the  electrolysis  of  organic  salts. 

£30  to  Dr.  D.  H.  Jackson  for  an  investigation  of  the  action  of 
r.lcohols  of  the  fatty  series  on  various  acetyl  derivatives  from  different 
types  of  organic  compounds. 

£25  to  Dr.  A.  W.  Crossley  for  an  investigation  of  the  action  of 
fused  alkalis  on  camphoric  acid,  and  for  the  perfecting  of  a  method 
for  the  determination  of  the  constitution  of  that  acid  and  the  com- 
pounds formed  in  the  reaction. 

£5  to  Dr.  H.  "W.  Hake  to  carry  on  researches  on  the  absorption  of 
moisture  by  deliquescent  salts. 

£10  to  Dr.  W.  T.  Lawrence  for  the  synthesis  of  trimethylglutaric 
acid  and  camphoronic  acid. 

£10  to  Mr.  W.  H.  Bentley  for  the  synthesis  of  certain  acids  allied 
to  camphoronic  acid. 

£1-5  to  Dr.  J.  J.  Sudborough  for  researches  on  stilbene  derivatives. 

£20  to  Messrs.  J.  J.  Hummel  and  A.  G.  Perkin  to  continae  investi- 
gations on  natural  colouring  matters. 

£6  to  Dr.  F.  D.  Chattaway  to  study  the  formation  of  thiourea  in 
the  preparation  of  carbon  oxysulphide. 

£10  to  Mr,  W.  H.  Barker  for  a  research  on  carbostyril. 

£15  to  Mr.  W.  A.  Bone  for  preparing  tetracarboxylic  acids,  and  to 
complete  experiments  on  the  decomposition  of  hydrocarbons  at  the 
temperature  of  the  electric  arc. 

£20  to  Mr.  C.  F.  Cross  for  materials  for  an  investigation  of  fur- 
fural-yielding carbohydrates, 

£5  to  Mr.  R.  E.  Doran  to  continue  work  on  the  action  of  lead 
thiocyanate  on  the  chlorocarbides, 

£10  to  Dr.  J.  H.  Wigner  to  synthesise  one  of  certain  acids  sug- 
gested allied  to  camphoric  acid. 
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Smith,  G-eorge  Egertou  Scut 

Smitli,  Henry  George   , 

Sodeau,  William  Horace,  B.Sc 

Stead,  John  Christopher 

Stewart,  Douglas  Stuart  Spens,  B.Sc. 


Thompson,  Charles,  B.Sc.    

Tuckett,  James  Edward  Shuni,  il.A. 
Turner,  Benjamin  Bernard,  B.Sc.  . . 


Walker,  William  Henry , 

Watson,  William,  M. A 

Wheelwriglit,  Edwin  Whitfield 

Whimster,  John  Inctiis 

Whitehead,  James 

Wigner,  John  Harrison,  Ph.D.. 

Wilcox,  Alfred  James 

Wills,  Edward  Chaning,  M.A.  . 
Wv^lfenden,  John  Hj.,  B.Sc. . . 


Sfarch  5th  

December  5th,  1895. . 

NoTcmber  5th 

2lst,  1895. 


January  16th 

Is^ovember  21st,  1895. 

June  4th 

December  5th,  1895. . 

November  5tli 

March  19th 

June  4th 

December  5th,  1895  . 
November  21st,  1895, 

May  21st 

April  23rd 

December  5th,  1895  . 

November  5th 

March  19th 

May  7th 


November  utli 

February  20tli 

November  21st,  1895 


oth 


June  4th 

May  7th 

November  5th 

June  4th 

March  19th  . . 
February  6th  . 


May  7th. 
February  20th. 
December  3rd. 
February  20th. 


December  3rd. 
February  2Uth. 
December  3rd. 
May  7th. 
December  3rd. 
February  201  h. 

17  )) 

June  18th. 

February  20th. 
December  3rd. 
May  7th. 
June  18th. 

December  3rd 
May  7th. 
February  20tli 

December  3rd. 


June  18th. 
December  3ixi. 


May  7th. 


VIII 


FELLOWS  DECEASED 


Name. 


Elected. 


Died. 


Anderson,  J.  M.  T 

CaTe,  H 

Curragh,  John 

Hall,  Capt.  Marshall . . . . 

Harley,  George 

Hart,  James 

Hughes,  John 

Kekulc,  A 

Lapraik,  William 

Mackay,  J.  B.  L 

Mason,  A.  H 

Morgan,  William 

Mott,  H.  A 

Miieller,  Baron  Ferd.  von 

Palmer,  W.J 

Prestwich,  Sir  Joseph. . . . 

Eawlins,  Ed« ard 

Schacht,  G.  F 

Scorgie,  James 

Schimidzu,  T 

Smith,  T.J 

Walenn,  W.  H 

Weaver,  Eichard 

Winstone,  A.  B 

Wood,  John , 

Wood,  W.  II 


February  6th,  1890..  , 
March  20th,  1894  . .  . , 
February  2lst,  1889  . . 

Mav  3rd",  1866 , 

March  2nd,  1857 

March  loth,  1888 

Mav  17th,  1888 , 

June  19th,  1862 

June  2Ist,  1877 

December  2nd.  1886  . 

March  2nd,  1871 

April  3rd,  1873 

December  2nd,  1880  ., 

June  19th,  1884 

November  19th,  1868 

May  16th,  1861 

April  21st,  1887 

February  6th,  1873  . . 

June  18th,  1863 

December  Ifith,  1886 

April  7th,  1856 

February  IStli,  1866. 

June  6th, 1872 

November  19tli,  1885 
December  7th,  1876. . 
February  19th,  1880 . 


October         ,  1896. 
,  1895. 

March  14th,  189G. 
October  27th,  18L;6. 
April         ,  1896. 
Mav        ,  1896. 
July  13th,  1896. 
October  5th,  1896. 
March  11th,  1894. 
November  2nd,  1896. 


October  9th,  1896. 
August  2Gtli,  1896. 
June  23rd,  1896. 
November  22nd,  189G. 
December  26th,  189G. 

, 1895. 
May  13th,  1896. 
October  3rd,  189S. 
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in  the  case  of  asymmetric  (optically  active)  com- 
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169.  Electrical  conductivity  of  diethylammonium  chloride 

in  aqueous  alcohol.  By  James  Walker,  Ph.D., 
D.Sc,  and  F.  J.  Hambly,  F.I.C 


Page 
in  Pro- 
ceedings. 


Page 
in 
Transac- 
tions. 


220 

220 

221 
223 


223 


229 

230 


230 
231 


233 
234 


235 
236 


1679 


2:i8* 

I         _ 


241 

72* 

242 

109* 

243 

115* 

244 

— 

246 

61* 

vol,.  XII. 


XVIII 


200* 


170.  Formation  of    substituted  oxytriazoles  from  plienyl- 

semicarbazide.       By     George    Young,    Ph.D.,    and 
Henry  Annable 

171.  o-  Hromocampbor.-ulpliolactone.     By  C.  Revis  and  F. 

Stanley  Kipping,  Ph.D.,  D.Sc 

172.  Dimethvlketohexamethvlene.  By  B".  Stanley  Kipping, 

Ph.D.'  D.Sc '..      ..."^ 

173.  Tlie  loeali-ation  of  deliquescence  in  chloral    hydrate 

crystals.     By  William  Jnckson  Pope 

174.  Fnantiomorphism.      By  William  Jackson   Pope  and 

Frederic  Stanley  Kipping 
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39  15    for 
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67  16      „ 

74  36      „ 

110  32      „ 

120  30 1 

121  6J    " 
177,  pars.  1 — 4  follow  p.  175. 

187  30  seq.,  for  "  hyd  ochlorate  "  read  "  hydrocliloride." 

191  14    for  C9N11O3  read  CgHuOs. 

191  29       „ 


"  chloractic"  read  "  chloracetic." 
"  opheal "  read  "  optical." 
"  oxidadation  "  read  "  oxidation." 
"metoxylyl"  read  "metaxjlyl." 
"  my  "  read  "  the  author's." 

"  Avogrado  "  read  "  Avogadi-o." 
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(CH3)2C  CH2  read        (CH3)oC' 

C00HC(CH3).CH-C00H  C00HC(CH3)CHC00H 

I-  I. 

4    for  "  COOH-CH„-C(CH3)j(COOH)-CH2-COOH"  read 

COOH-C(CH3).yC(CH3)(COOH)CH,-COOH. 
8       ,,    "  was  "  read  "  were." 
8      „    "  heated  "  read  "  treated." 
7—12  omit  both  sentences,  printed  in  error. 
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Ackroyd,  Wiliiam.  The  Old  Lif^ht  and  the  New :  Dealing  witli 
the  Chemistry  of  Colour  and  the  Xew  Photography.  102  pp.  Lon- 
don 1896.  From  the  Author. 

Ahretis,  Dr.  Felix  B.  Handbuch  der  Elektrochemie.  Mit  281  in 
den  text  gedruckten  Abbildungen.     viii -|-540  pp.      Stuttgart  1896. 

Aikin,  Arthur.  A  Manual  of  Mineralogy.  Set^ond  edition,  with 
additions  and  corrections,     viii +  263  pp.     London  1815. 

From  S.  G.  Rosenblora,  Esq. 

Allen,  Alfred  H.  Commercial  Organic  Analysis.  Vol.  Ill,  Part 
III.     xii  +  508.     London  1896.  From  the  Author. 

Andes,  L.  E.  Papier-Specialitaten.  Pi'aktische  Anleitung  zur 
Herstellung  von,  den  verschiedensten  Zwecken  dieneuden  Papierfabri- 
kanten,  wie  Pergamentpapiere,  u.  s.  w.  xvi  +  288  pp.  Mit  48  Abbil- 
dungen.    Wein,  Pest,  Leipzig  1896. 

Anschiitz,  R.,  and  Kichter,  V.  v.  Chemie  der  Kohlenstoffverbind- 
ungen  oder  Organische  Chemie.  Siebente  Auflage.  Zweiter  Band. 
Carbocyi^lische  und  Heterocyclische  Verbindungen.  xTiii-)-642  pp. 
Bonn  1896.     8vo. 

Bamber,  M.  Kelway.  A  Text-Book  on  the  Chemistry  and  Agri- 
culture of  Tea,  including  the  growth  and  manufacture.  258  +  xxii  pp. 
Calcutta  1893.  From  the  Author. 

Berthollet,  C.  L.  Untersuchungen  iiber  die  Gesetze  der  Ver- 
wandtschaft.     118  pp.     Leipzig  1896.     8vo. 

(Ostwald's  Klassiker  der  Exakten  Wissenschaften.     74.) 

Berzelius,  J.  J.  A  View  of  the  Progress  and  Present  State  of 
Animal  Chemistry.  Translated  from  the  Swedish  by  Gustavns 
Brunnmark,  D.D.     viii +  115  pp.     London  1813.     8vo. 

Bichon,  C.  W.     See  Liebig,  Justus. 

Blyth,  A.  Wynter.  Foods  :  Their  Composition  and  Analysis.  A 
manual  for  the  use  of  analytical  chemists  and  others.  With  an 
Introductory  Essay  on  the  history  of  adultertition.  Foui-th  edition, 
revised  and  enlarged,     xxxii+735  pp.     London  1896. 

Boltzmann,  L.  Vorlesungen  iiber  Gastheorie.  Theil  I.  Theorie 
der  Gase  mit  Einatomigen  molekiilen,  deren  Dimensionen  geg'  n  die 
mittlere  Weglange  vei'schwinden.    viii +  204  pp.    Leipzig  18^5.    8vo. 

Borchers,  W.     Elektro-metallurgie.      Die  Gewinnung  der  Metalle 

b  2 


XX 

Tiiiter  Vermitfclang  des  Elektrisolien  Stromes.  Zweite  Auflage.  Mifc 
188  Text-c'ibbildungen.  (2  folding  plates.)  viii  +  393  pp.  Braun- 
schweig.     1896.     8vo. 

Bonty,  ]\I.,  and  Jamin,  M.  J.  Cours  de  Physique  de  L'Ecole 
Polytechnique.     Suppl.  182  pp.     Pans  1896.     8vo. 

Bourgeois,  Leon.     See  Tollens. 

Brande,  W.  T.  A  Manual  of  Chemistry,  containing  the  principal 
facts  of  the  Science,  arranged  in  the  order  in  Ti-hich  they  are  dis- 
cussed and  illustrated  in  the  lectures  at  the  Royal  Institution  of 
Great  Britain.     xlvii  +  652pp.     London  1819. 

From  S.  G.  Rosenblum,  Esq. 

Bullock,  J.  Lloyd.     See  Fresenius,  Dr.  C.  Remigius. 

Carpenter,  W.  B.  The  Microscope  and  its  Revelations.  Seventh 
edition  in  which  the  first  seven  chapters  have  been  entirely  rewritten 
and  the  text  throughout  reconstructed,  enlarged,  and  revised  by  the 
Rev.  W.  H.  Dallinger,  LL.D.,  F.R.S.,  with  21  plates  and  800  wood 
engravings,  xviii-f  1099  pp.     London  1891.     8vo. 

Carpenter,  W.  L.,  and  Leask,  H.  A  Treatise  on  the  Manufacture 
of  Soap  and  Caudles,  lubricants  and  glycerin.  Second  edition, 
revised  and  enlarged.  With  101  figures,  xii  +  446  pp.  London 
1895.     8vo. 

The  Chemist.     Vols.  I  and  II.     1824-25. 

From  S.  G.  Rosenblum,  Esq. 

Clare,  M.,  F.R.S.  The  Motion  of  Fluids,  Natural  and  Artificial ; 
in  particular  that  of  the  Air  and  "Water.     369  pp.     London  1737. 

From  S.  G.  Rosenblum,  Esq. 

Classen,  Dr.  Alexander.  Handbuch  der  Analytische  Chemie. 
1  Theil.     Qualitative  Analysis,     xii  +  242  pp.     Stuttgart  1806.     8vo. 

Classen,  A.,  u.  Mohr,  F.  Lehrbuch  der  Chemisch-Analytischen 
Titrirmethode.  Siebente  umgearbeitete  und  vermehrte  Auflage.  Mit 
191  eingedrucktei)  Holzstichen.     xviii  +  906pp.     Braunschweig  1896. 

Clowes,  Frank,  and  Coleraan,  J.  Bernard.  Elementary  Practical 
Chemistry  and  Qualitative  Analysis,     xvi  +  224  pp.     London  181I6. 

From  the  Authors. 

Clowes,  Frank,  and  Coleman,  J.  Bernard.  Elementary  Quantita- 
tive Chemical  Analysis,     xv  +  238  pp.     London  1896. 

From  the  Authors. 

Clowes,  Frank,  and  Redwood,  Boverton.  The  Detection  and 
Measurement  of  Inflammable  Gas  and  Vapour  in  the  Air.  xii  +  206  pp. 
London  1806.  From  the  Authons. 

Cohen,  Dr.  Ernst.  Studien  znr  Chemischen  Dynamik  naoh  J.  H. 
van't  Hoff's  Etudes  de  Dynamique  Chemique.  Mit  einem  Vorwort 
von  Professor  Dr.  J.  H.  van't  Hoff  und  40  Figuren  in  Text,  vi  +  280 
pp.     Amsterdam  and  Leipzig  1806. 
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Colien,  Dr.  Ernst.     See  Hoff,  J.  H.  van't. 

Dr.  Lassar-Colin.  Chemistry  in  Daily  Life.  Popular  Lectures. 
Translated  by  M.M.  Pattison-Muir,  M.A.  With  21  woodcuts  in  text, 
x  +  o2-i  pp.     London  1896.  From  the  Publishers. 

Coleman,  J.  Bernard,  and  Clowes,  Frank.  Elementary  Practical 
Chemistry  and  Qualitative  Analysis.     xTi  +  22J?  pp.     London  1896. 

Coleman,  J.  Bernard,  and  Clowes,  Frank.  Elementary  Quantita- 
tive Chemical  Analysis.     xv-|-2o8  pp.     London  1896. 

Comey,  A.  M.  A  Dictionary  of  Chemical  Solubilities.  Inorganic. 
xx  +  515pp.     London  1896.    8vo. 

Cornish,  Vaughan,  M.Sc.  Practical  Proofs  of  Chemical  Laws  :  a 
Course  of  Experiments  upon  the  Combining  Proportions  of  the 
Chemical  Elements,     xii  +  92  pp.     London  1895.      From  the  Author. 

Cribb,  C.  H.,  and  Robinson,  H.  M.  The  Law  and  Chemistry  of 
Food  and  Drugs,     zx  +  499  pp.     London  1895.     8vo. 

Cumberland,  Richard.  An  Essay  towards  the  Recovery  of  the 
Jewish  Measures  and  Weights,  comprehending  their  Monies.  140  pp. 
London  1686.  From  S.  Gr.  Rosenblum,  Esq. 

Dallinger,  W.  H.     See  Carpenter,  W.  B. 

Dammer,  0.  Handbuch  der  Anorganischen  Cbemie.  Bde.  I,  II,  1, 
IT,  2,  and  III.     1892-1894.     Stuttgart.     Circulating  copy. 

Dey  Kanny  Lall.  The  Indigenous  Drugs  of  India.  Second  edition. 
xxxviii  +  S87  pp.     Calcutta  1896.  From  the  Author. 

The  Edinburgh  Philosophical  Journal.     Vols.  1—10.      1819-1824. 

From  Professor  W.  R.  Dunstan,  F.R.S. 

Evans,  J.  Castell.  A  Xew  Course  of  Experimental  Chemistry, 
including  the  Principles  of  Qualitative  and  Quantitative  Analysis. 
Third  edition.     xi  +  2i4  pp.  From  the  Publishers. 

Ewan,  Thomas.     See  Hoff,  J.  H.  van't. 

The  Liquefaction  of  Gases.  Papers  by  Michael  Faraday,  F.R.S. 
(1823 — i8i5),  with  an  Appendix,  consisting  of  Papers  by  Thomas 
l^orthmore.  On  the  Compression  of  Gases  (1805 — 1806).  79  pp. 
London  1896. 

(Alembic  Club  Reprints,  Xo.  12.) 

Fliigge,  Dr.  C.  Die  Mikroorganismen.  Mit  besonderer  Beriick- 
sichtigung  der  Atiologie  der  Infektionskrankheiten.  Dritte,  voUig 
umgearbeitete  Auflage.  Erster  Theil.  xvi-|-596  pp.  Mit  57  Abbil- 
dnngenimText.  Zweiter  Theil.  xsii-f751pp.  Mit  153  Abbilduugen 
im  Text.     Leipzig  1896. 

Forli.  Annali  della  R.  Stazione  Agraria  di  Forli.  Fascicoli  xxi, 
sxii,  xxiii,  1892—1894.     Modena  andVcrli  1894—1895. 

From  the  Station 

Fremy,  E..  et  Peloaze,  J.  Abrege  de  Chemie.  Deuxieme  edition. 
Partie  I.      Notions    Preliminaires  et  Metal loides,  avec  5  planches. 
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Partie  IT.      Metaux    et   Metallurgie,    avec    1    planclie.     Partie    IIT. 
Chemie  Organiqne,  avec  1  planche.    638+332  pp.     Paris  1853.    8to. 

Fresenius,  Dr.  C.  Remigms.  A  System  of  Instruction  in  Quanti- 
tative Analysis.  Second  edition.  Edited  by  J.  Lloyd  Bullock, 
F.C.S.    xvi  +  624pp.    London  1854.  From  S.  G.  Rosenblum,  Esq. 

Gadolin,  Axel.  Abhandlung  iiber  die  Herleitnng  aller  Krystallo- 
graphisclier  Svsteme  mit  ihren  TJnterabtneilnDgen  aus  Einem  Ein- 
zigen  Prinzipe.  92  pp.,  with  26  figures  and  3  tables.  Leipzig  1896. 
Bvo. 

(Ostwald's  Klassikfr  der  ExaTcten  "Wissenschaften.     75.) 

Gattermann,  Ludwig.  The  Practical  Methods  of  Organic  Chemistry. 
Translated  by  William  B.  Shober.  With  numerous  illustrations. 
xi  +  .330  pp.     New  York  1896.  8vo. 

Gautier,  Armand.  Les  Toxines  microbiennes  et  animales.  Avec 
20  figures  dans  le  texte.     vii4-617pp.     8vo.     Paris  1896. 

Gerhardt,  Cbarles.     See  Liebig,  Justus. 

Gilbert,  Sir  J.  H.,  F.R.S.,  and  Lawes,  Sir  J.  B.,  F.R.S.  TLe 
Rothamsted  Experiments,  being  an  account  of  some  of  the  Results 
of  the  Agricultural  Investigations  conducted  at  Rothamsted,  in  the 
Field,  in  the  Feeding  Shed,  and  the  Laboratory  over  a  period  of  50 
Years,     viii  +  354!  pp.     London  1895. 

Gregory,  W.     See  Liebig,  Justus. 

Grimaux,  E.      See  Lefevre,  L. 

Groshans,  J.  A.  Darstellung  der  Physikalischen  Eigenschaften 
der  Chemischen  Yerbindungen  CpHgOr,  als  Funktion  der  Atom- 
summe  oder  Densitatszahl,  ^J  +  g  +  r.     vi  +  224pp.     Berlin  1895. 

Gurney,  Goldsworthy.  A  Course  of  Lectures  on  Chemical  Science 
as  delivered  at  the  Surrey  Institution,     v  +  310  pp.     London  1823. 

From  S.  G.  Rosenblum,  Esq. 

Guttman,  Oscar.  The  Manufacture  of  Explosives :  a  theoretical 
and  pi'actical  treatise  on  the  History,  the  Physical  and  Chemical 
Properties,  and  the  Manufucture  of  Explosives.  Yol.  I.  viii  +  348 
pp.  with  147  illustrations.  Yol.  II.  xiv  +  444  pp.  with  181  illustra- 
tions.    London  1895.     8vo.  From  the  Author. 

Hamilton,  Hugh,  D.D.,  F.R.S.  Philosophical  Essays  on  the  fol- 
lowing subjects : — I.  On  the  Ascent  of  Yapours,  the  Formation  of 
Clouds,  Rain  and  Dew,  and  on  several  other  Phenomena  of  Air  and 
Water.  II.  Observations  and  Conjectures  on  the  nature  of  the 
Aurora  Borealis,  and  the  Tails  of  Comets.  III.  On  the  Princii)les 
of  Mechanicks.     Fourth  edition.     172  pp.     London  1783. 

From  S.  G.  Rosenblum,  Esq. 

Harcourt,  A.  G.  Yernon,  and  Madan,  H.  G.  Exercises  in  Practical 
Chemistry.  Fifth  edition  revised  by  H.  G.  Madan,  M.A.,  F.C.S. 
xvi  +  598  pp.     Oxford  1897.  From  H.  G.  Madan,  Esq. 


Harden,  Arthur,  and  Roscoe,  H.  E.  A  K'ew  View  of  the  Origin  of 
Dalton's  Atomic  Theory.  A  contribution  to  Chemical  History : 
together  with  letters  and  documents  concerning  the  Life  and  Labours 
of  Jolin  Dalton,  now  for  the  first  time  published  from  !MS.  in  the 
possession  of  the  Literary  and  Philosophical  Society  of  Manchester. 
X4-192  pp.,  -with  portrait.      London  18^6.     8vo. 

From  the  Authors. 

Helmholtz,  H.  v.  Zwei  Hydrodynamische  Abhandlungen.  Heraus- 
gegeben  von  A.  Wangerin.      79  pp.     Leipzig  1896. 

(Ostwald's  Klassiker  der  Exakten  Wissenschaften.     Xo.  79.) 

Heusler,  Dr.  Fr.     Die  Terpene.    xii  +  183  pp.    Braunschweig  1896. 

From  the  Author. 

Hoff,  J.  H.  van't.  Studies  in  Chemical  Dynamics.  Revised  and 
enlarged  by  Dr.  Ernest  Cohen.  Translated  by  Thomas  Ewan,  M.Sc, 
Ph.D.     vi  +  286pp.     With  49  figures  in  the  text.     London  1896. 

From  the  Translator. 

Holloway,  C  T.     See  Redwood,  Boverton. 

Jahresbericht  iiber  die  Fortschritte  der  Chemie  und  verwandter 
Theile  anderer  Wissenschaften.     I  &  II  Heft.     1886. 

From  Professor  W.  R.  Dunstan,  F.R.S. 

Jamin,  M.  J.,  et  Bouty,  M.  Conrs  de  Physique  de  L'ecole  Poly- 
technique.     Suppl.  182  pp.     Paris  1896.     8vo. 

Jowett,  H.  A.  D.  On  Atisine,  the  Alkaloid  of  Aconitum  Hetero- 
phyllum.     30  pp.     London  1896.     P.  From  the  Author. 

Julins,  Paul,  und  Schultz,  Gustav.  Tabellarische  Ubersicht  der 
im  Handel  befindlichen  kiinstlichen  Orgauischen  Farbstoffe.  Dritte 
vollstandig  umgearbeitete  und  stark  vermehrte  Auflage.  xvi  +  216pp. 
Berlin  1897. 

Kalmann  Wilhelm.  Kurze  Anleitung  zur  Chemischen  Unter- 
suchung  von  Rohstoffen  und  Produkten  der  landwirrschaftlichen 
Gewerbe  und  der  Fettindastrie.  x  +  lo3  pp.  Mit  3  Abbildungen  im 
Text.     Leipzig  und  Wieu  1896. 

Kerr,  Robert.     See  Lavoisier. 

Kidd,  J.  Outlines  of  Mineralogy.  Vol.  I.  ix-f-2.j5  pp.  ;  Vol.  II. 
viii  +  227.     Appendix  39  pp.     London  1809. 

From  S.  G.  Rosenblum,  Esq. 

Kirchoff,  G.,  und  Bunsen,  R.  Chemische  Analyse  durch  Spec- 
tral beobachtungen.  13-i  pp.,  with  2  tables  and  7  figures.  Leipzig 
1895.    8vo. 

(Ostwald's  Klassiker  der  Exakten  Wissenschaften.     72.) 

Kohlrausih,  F.  Leitfaden  der  Praktischen  Physik  mit  einem 
Anhange  des  absolute  Mass-system.  Mit  in  den  Text  gedrucktec 
Figurea.  Achte  vermehrte  Auflage.  xxiY-f492  pp.  Leipzig 
189G. 
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Krauch,  Dr.  C.  Die  Priifurig  der  cheraischcn  Eeagentien  auf 
Ileinlieifc.  Dritte,  umgearbeitete  und  sebr  vernielirte  Auflage. 
iv  4- 409  pp.     Berlin  1890. 

Lacroix,  A.  Mineralogie  de  la  France  et  de  ses  Colonies.  Tome 
premier.     xx  +  723pp.     Paris  1893-95. 

Landauer,  Jolm.  Die  Speotralanalyse  :  mit  44  in  den  Text  ein- 
gedruckten  Holzstichen  mid  eiuer  Spectraltafel.  viii  +  174  pp. 
Braunschweig  189G.     8vo.  From  the  Publishers. 

Lavoisier.  Elements  of  Chemistry  in  a  new  systematic  order 
containing  all  the  modern  discoveries,  illustrated  by  thirteen 
copper  plates.  Translated  from  the  French  by  Robert  Kerr.  4th 
edition.     xxxTi  +  592  pp.     Edinburgh  1799. 

From  S.  G.  Rosenblum,  Esq. 

Lawes,  Sir  John  Bennet,  F.R.S.,  and  Gilbert,  Sir  J.  Henry,  F.R.S. 
The  Rotbamsted  Experiments  :  being  an  Account  of  some  of  the 
Results  of  the  Agricultural  Investigations  conducted  at  Rotham&ted 
in  the  Field,  the  Feeding  Shed,  and  the  Laboratory,  over  a  period  o(" 
^0  years,     viii  +  354  pp.     London  1895.  From  the  Authors. 

Leask,  H.,  and  Carpenter,  W.  L.  A  Treatise  on  the  Manufacture 
of  Soap  and  Candles,  lubricants  and  glycerin.  Second  edition,  revised 
-and  eidarged.     With  104  figures,     xii  +  446  pp.     London  1896.    8vo. 

Lefevre,  L.  Traite  des  Matieres  Colorantes  Organiques  Artifi.- 
cielles,  de  leur  preparation  industrielle,  et  de  leurs  applications. 
Preface  de  E.  Grimanx.  T.  1.  xx  +  832  pp.  T.  II.  8:33—1648. 
(With  31  new  illustrations  and  2G1  specimens  of  silk,  wool,  cotton, 
paper,  and  leather.)     Paris  1890.     8vo. 

Leger,  E.  Les  Alcalo'ides  des  Quinquinas  Avec  una  Preface  de 
M.  E.  .Tungfleisch.     viii  +  278pp.     8vo.     Paris  1896. 

Liebig,  Justus.  Animal  Chemistry  or  Organic  Chemistry  in  its 
■applications  to  Physiology  and  Pathology.  Edited  from  the  author's 
manuscript  by  William  Gregory,  M.D.     xix  +  354  pp.     London  1842. 

From  S.  G.  Rosenblum,  Esq. 

Liebig,  Justus.  Organic  Chemistry  in  its  application  to  Agricul- 
ture and  Physiology.  Edited  from  the  manuscript  of  the  author  by 
Lyon  Playfair,  Ph.D.     xvi  +  o87pp.     London  1840. 

From  S.  G.  Rosenblum,  Esq. 
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Malys  so-called  thiosinnamine  dibro- 
niide,  99. 

Mendeleeff's  table,  position  of  tellurium 
and  iodine,  and  of  cobalt  and  nickel, 
in,  152. 

theory  of  combination  be- 
tween gases,  56. 

Mercurous  and  mercuric  salts,  the  inter- 
change of,  182. 

nitrite   and    ethyl    iodide, 

action  of,  218. 

Mercury  hyponitrites,  217. 

nil  rites,  218. 

solution,  and  diffusion  of  metals 

in,  9,  219,  220. 

use  of,  in  detecting  gold  in  sea 

water,  238. 

Metadichlorobenzene,  niethod  for  ob- 
taining in  bidk,  97. 

Metadiphenylbenzeue,     svnthesis    of, 
113. 

■ properties  of ,  114. 

Metamidobenzoic  acid,  action  of  chloio- 
form  and  potash  on,  171. 

Metaphosphoric  acid,  molecular  weight 
of,  30. 

Methane,  fomiation  of,  by  union  of  its 
elements,  60. 

from    the    direct    union    of 

carbon  and  hydrogen,  175. 

presence  of,  in  nitrogen,  de- 
termined by  the  absolute  method  in 
aconitine,  48. 

Methylbenzaconine,  its  preparation  and 
properties,  159. 

a-Methylbutyrolactone,  preparation  and 
properties  of,  36. 

Methylic  benzoylglycerate  (active  and 
inactive),  properties  of,  10. 

CIS- TT-camphanamate,  proper- 
ties and  preparation  of,  115. 

dlbenzoylglycerate    (active   and 

inactive),  properties  of,  9. 

diphcnylacetylglyeerate  (active), 


proeprties  of,  10. 

dipropionyl   glycerate   (active). 


properties  of,  10. 

metliylterephthalate 


from 

pseudociimene,  79. 
Methylisophthalic    acid   from    pseudo- 

cumene,  79. 
Methylisopropylsucciuic  acids,  the   cis- 

and  trans-,  64. 
Meyer,  Lotbar,  Memorial  Lecture,  119. 
Molecular    condiictivity    of    amidosul- 

phonic  acid,  \bl. 
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Molecular  rotation  of  aromatic  com- 
pounds, 122. 

weight  of  phosphoric  anhy- 
dride and  metaphosphoric  acid,  30. 

Molvbdi-tartrates  of  alkali  metals, 
1G9. 

MoRonitrofriiaiacol,  preparation,  proper- 
ties, and  derivatives  of,  125. 

Morin,  pi-obable  constitution  of,  107. 

prepared    from    old   fustic    and 

jack  wood,  106. 

Morphotropic  relations  of  j3-naphthol 
derivatives,  233. 

Mi/rica  nagi,  colouring  matter  of,  145. 

Myricetin,  the  colouring  matter  of 
Sicilian  sumach,  157. 

principle  of 

Myriea  nagi,  preparation  and  proper- 
ties of,  145. 

/3-Naphtliol  deriratives,  crystallography 
of,  233. 

Naphthalene  derivatives  from  dehydr- 
acetic  acid,  47. 

Nitration,  notes  on,  230. 

Nitrites  of  mercury,  217. 

Nitrogen,  a  difficulty  in  the  determina- 
tion of,  by  the  absolute  method,  48. 

• iodide,  its  preparation,  173. 

method    of    analysis. 


173. 


174. 


proposed  formula  for, 


Nitro-/3-naphthols,  derivatives  of,  231. 
Nitrososulphates,  reduction  of,  179. 
Nitroxyl  group,  state  of  the  oxygen  in, 

123. 
Nuuiei'ical  strength  of  the  Society,  81. 

Officers  and  Council  for  the  year  1S9G-7, 
83. 

Oil  obtained  from  "  Charas,"  its  pro- 
jjerties,  7G. 

Onion  {Allium  cepa),  colouring  matter 
of,  144. 

Optical  activity  of  ethereal  salts  of 
malic  and  lactic  acids  dependent  on 
the  method  of  formation,  97. 

■ relationships  of  the  potassium, 

rubidium,  and  cffisium  salts  of  the 
scries  RiM(SO^).>,6H20,  68. 

Ortho-substituents,  influence  of,  in  pre- 
venting alkylation  of  the  carboxyl 
group,  51. 

Ost's  dclermination  of  specific  rotation 
of  maltose,  243. 

Oxime  of  n^-brouiocamphor,  its  proper- 
ties, 77. 

■  of  dimethylketohexamethylenc, 

preparation  and  prupi-rtics  of,  248. 


OxTgen,    explosion   of   cyanogen   with, 

54. 
preparation  of,  from  potassic 

chlorate     and     manganic     peroxide, 

141. 
Oxytriazoles  from  phenylsemicarbazide, 

formation  of,  216. 
Ozone,  apparatus  for  experiments  with, 

139. 

Palmityl  substituted  thio-carbamides 
and  -ureas,  223. 

Peitzsch's  "  ethylic  thioaleophanate  "  a 
pseudothiourea,  75. 

Pentacarbon  rings,  synthesis  of.  Part  I. 
Anhydracetonebenzil  and  its  homo- 
logu'es,  107. 

Periodic  law,  the,  185. 

Periodicals  received  in  the  Library, 
198. 

Pettenkofer's  method  for  determining 
carbon  dioxide  in  the  air,  192. 

Phenol,  new  derivatives  of,  163. 

Phenoxyethylbromide,  action  of,  on  sub- 
stituted propanetricarboxylates,  170. 

a-Phenoxyethyl-y-hydroxy butyric  acid, 
preparation  and  properties  of,  36. 

7-Pheiioxyethylmalonic  acid,  prepara- 
tion ami  properties  of,  35. 

y-Phenoxyethyl-a-methylacetic  acid, 
preparation  and  properties  of,  36. 

7"  Phenoxyethyl-a -methylmalonic  acid, 
^preparation  and  properties  of,  36. 

7-Phenoxybutyric  acid,  preparation  and 
properties  of,  35. 

Piienylene  plienylenethiocarbamate  (»;- 
and  p-),  preparation  and  properties 
of,  12. 

Phenylhydrazine,  action  of  formic  alde- 
hyde on,  157. 

on  anhydr- 

acetonebenzilcarboxylic  acid,  109. 

Phenylsemicarbazide,  oxytriazoles  from, 
246. 

Phenylthiocarbimide,  action  of,  on 
phenol,  resorcinol,  quinol,  and  glycol, 
12. 

Phloroglucol  from  luteolin,  105. 

Phosphorescent  substances  and  the  X- 
rays,  57. 

Pliosplioric  anhydride,  molecular  weight 
and  formula  of,  30. 

volatility  of,  30. 

Picric  acid,  absorption  of,  by  silk,  147. 

Piueiie,  action  of  bromine  on,  137. 

and  citrene,  relation  of,  44. 

proposed  formula  for,  138. 

tetrabromido,     derivatives      of, 

138. 

Polarisation  of  cry.-*tals,  true  and  simu- 
lated circular,  116. 
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Polymorphism    of   chloral    and   bromal 

hydrates,  142. 
Position  isomerism  and  optical  actiTitj. 

Part  I.     148. 

the  rotatory  powers  of  the  dibcnzoyl- 
ar;d  ditoluyltart  rates,  186. 

Potash  in  soils,  the  available,  12. 

Potassium     allo-ethylie     camphorate, 
hydrolysis  of.     Part  TI.    110. 

•  -  cyanide,  action  of,  on  gold- 

silver  alloys,  149. 

platinocyanide,    a   phosphor- 


escent substance,  58. 
Propionic  acid,  new  derivatives  of,  170. 
Projiylic     dibenzoylglycerate,     (active) 

properties  of,  10. 
Pyrazolone  derivatives    from  chlorofu- 

maric  acid,  lfi6. 
Pyroamaric  acid   of  Zinin  ;  its  formula, 

110. 
Pyrocatechol,  new  derivatives  of,  164. 

Querhracho  Colorado,  the  colouring 
matter  of,  158. 

Q.uercetin,  colouring  matter  of  the  wall- 
flower, ISfi. 

white  hawthorn,  186. 

■ group     of     natural     yellow 

coloiiring  matters,  a  distinctive  reac- 
tion, 168. 

in  the  bulb  of  the  onion,  144. 

luteolin    and    fisetin    relation 


between,  105. 
Quinonoid,    tlieory    of   colour   in    dye- 
stuffs,  227. 

Kate  of  formation  of  gases  from  the 
direct  union  of  carbon  and  hydrogen, 
177. 

Kates  of  transformation  of  cyanates 
into  ureas,  12. 

Keaction  of  urea  and  sodium  hi^-po- 
chlorite,  anomalous,  33. 

Kecoiira's       "  chromopolysulphuric" 
acids,  160. 

Kefraction  constants  of  crystalline  salts, 
177. 

method  of  deter- 
mining them,  178. 

of    saturated     and    cvdoid 


compounds,  dillerences  in,  124. 

Kelation  between  cryoscopic  determina- 
tions of  molecular  wei-ht  in  various 
organic  solvents,  and  rotatory  power, 
112. 

specific      rotatory 

and  cupric-reduring  powers  of  starch- 
hydrolysis  products,  244. 


Keplacenient  of  potassium  by  rubidium, 

or    rubidium   by    Cfesium,    effect    on 

volume    and   optical   relationship,   of 

their  double  salts,  69. 
Researches      on      tertiary      benzcnoid 

amines.     Part  TI.     234* 
Residual  gas  in  vacuum  tubes,  58. 
Resignations,  81. 
Resorcinol,     condensation     of     chloral 

with,  150. 
Rontgen  rays,  56,  57  seq. 
the    chemical    inactivity 

of,  100. 
Rotation  of  methyldibenzoyl  glycerate 

in  various  organic  solvents,  11. 
Rotatory  power  in  both  crystalline  and 

liquid  states,  substances  which  exhibit, 

116. 
of  a  substance  cannot 

be  calculated  from  that  of  its  solution, 

11. 
magnetic,  of  aromatic 

compounds,  122. 
relationship    of,    with 

chemical  constitution.  10. 

powers  of  isopropylates,  221. 

of   the   dibenzovl- 


and  ditoluyltartrates,  186. 

Salts,  foreign,  the  action  of,  in  affecting 
the  rate  of  solution  of  zinc  in  dilute 
acids,  236. 

Santalal  and  its  derivatives,  140. 

preparation  and  properties  of, 

140. 

Santalenic  acid,  preparation  of,  140. 

Sea  water,  detection  of  gold  in,  288. 

oxidation  of  ferrous  sulph- 
ate by,  236. 

Seidel's  so-called  ethylic  phenylthioaleo- 
phanat«,  and  "  isophenylthioaleo- 
phannte  ;"  their  composition,  75. 

Semicarbazone  of  dimethylketohexa- 
methylene,  249. 

Sepai'ation  of  cis-  and  trans-dimethyl- 
glutaric  acids,  63. 

Silk,  absorption  of  dilute  acids  by,  147. 

Silver  amalgam  AgjHgg,  heat  of  forma- 
tion  of,  220. 

Sodium  alcoholate,  action  of,  on  aromatic 
amides,  8. 

sulphate  solutions,  condition  of 

the  dissolved  substance  in,  104. 

Solution  and  did'usion  of  metals  in 
mercury,  220. 

of  metals  in  mercury,  9,  219. 


Specific  rotation  of  maltose   at  varying 
concentrations,  243. 

soluble  starch,  243. 

rotatory  power,  methods  of  de- 


termination,  242. 
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Spectrograpliic  analysis,  98. 

Starcli-hydrolysis,  examination  of  pro- 
ducts of,  by  diastase,  241. 

Statistics  relating  to  the  abstracts,  82. 

Stcaryl  substituted  thiocarbamidos  and 
iireas,  223. 

Structural  unit  of  crystals,  considera- 
tions bearing  on,  71. 

Sugars,  action  of,  on  ammoniacal  silver 
nitrate,  9. 

Sulpliocaraphoric  acid,  215. 

anhydride,  216. 

Sulpbocamphylic  acid,  deriratives  of, 
1S9. 

Sulpholactone  of  dibromocamphoi'sulph- 
onic  acid,  78. 

Sulphonation  of  substituted  anilines 
and  tolui  lines,  234. 

Sulphur,  action  of,  on  alloys  of  gold, 
149. 

Sumach,  Sicilian  (UTitts  coriaria),  the 
colouring  matter  of,  1.57. 

Synious  and  Stepliens'  method  for  the 
determination  of  carbon  dioxide, 
criticism  of,  193. 

Synthesis  of   pentacarbon   rings.     Part 

II.  Condensation    of     benzU    yvith 
acetoncdicarboxvlic  acid,  1U9. 

-' Part 

III.  Condensation    ©f    benzil    witli 
laevulic  acid,  146. 

Tartaric  acid,  a  new  acid  from  tlie  oxi- 
dation of,  67. 

Tartrates,  rotatory  powers  of  the  di- 
benzojl-  and  ditoluyl-,  186. 

Tellurium,  atomic  weight  of  Japanese, 
151. 

Temperature,  influence  of,  on  magnetic 
rotatory  power,  122. 

of  flames,  measurement  of, 

98. 


inner  zone  of  flame,  2. 

Terpenes,  researches  on.  Part  VII. 
187. 

Tetrabromomorin,  preparation,  proper- 
ties, and  compounds  of,  ]06. 

Tetrfthydroparaxylic  acid  from  para- 
xylic  acid,  79. 

Tetrahydroxydiphenylacetic  acid  from 
resorcinol,  151. 

Tliermochcniical  peculiarities  of  bromal 
and  cidoral  hydrates,  142. 


Thermocouple,  use  of,  in  a  flame,  5. 

Tliiocarbimides  Irom  coui23lex  fatty 
acids,  223. 

Thioformanilide,  conductivity  and  pro- 
perties of,  8. 

Thiosinnamines,  additive  products  of 
substitute:!,  99. 

Thomson's  theory  of  combustion  of 
carbon  monoxide,  steam,  and  oxvgen, 
55. 

Trans-TT-camphanamide,  properties  and 
preparation  of,  115. 

TT-cauiphanic  anhydride,  proper- 
ties and  jireparation  of,  115. 

campliotricarboxylic  acid  and  an- 

hvdride,  preparation  and  properties 
of,  115. 

Treisurer's  statement,  83. 

Tribromocamphene  liydrobroniides,  187. 

Trimethylacrxlic  acid  and  its  deriva- 
tives, 154. 

its   preparation 

and  properties,  157. 

Tungsti-tartrates  of  the  alkali  metals, 
169. 

Urea,  action  of  hypochlorites  and  hypo- 
bromites  on,  33. 

action  of  sulphuric  acid  and  po- 
tassium dichromate  in  presence  of  a 
nitrate,  33. 

determination    of,    by    (he    hypo- 

bromite  process,  31. 

Ureas,  transformation  of  alkyl  ammo- 
nium cyanates  into,  12. 

Vacuum   tubes,    Lenard's    experiments 

with,  58. 
Volatility  of  pliospborus  pentoxide,  30. 
Volume  relationships  of  the  potassium, 

rubidium,   and    ca?sinm    salts    of   the 

series  E2M(S04).,,6H20,  68. 

Wallflower,  Cheiranthus  cheiri,  colour- 
ing matter  of,  185. 

Water  from  the  Dripping  Well,  Knarcs- 
borough,  73. 

Wein's  tables  for  cupric  reducing  power 
of  maltose,  214. 

White  hawthorn,  CrcFfa;;ufs  oxt/caniha, 
colouring  matter  of,  186. 

Zinc,  rate  of  solution  in  dilute  acids,  235. 
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January  16tli,  1896.      Mr.  A.  G.  Vernon  Harcourt,  President,  in  the 

chair. 

Messrs.  A.  J.  Chapman,  H.  TV.  Dickinson,  G.  Goldfinch,  E 
Grossman,  and  A.  F.  Theodosius  were  formally  admitted  Fellows  of 
the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
"William  Henry  Bentley,  B.Sc,  116,  Yai-hnrgh  Street,  Moss  Side, 
Manchester ;  Joseph  John  Bowley,  34,  Elm  Park  Road,  Chelsea ; 
Daniel  Bray,  Broadmoor,  Cinderford  ;  Hugh  Charles  Herbert  Candy, 
B.A.,  B.Sc,  101,  Gower  Street,  W.C.;  Thomas  Ewan,  B.Sc., 
Ph.D.,  Yorkshire  College,  Leeds;  Charles  James  Pemeller  Fuller, 
Mona  House,  Horwich,  Lanes. ;  William  Harrington,  11,  Edgehill, 
Whitehaven;  Albert  Howard,  17,  Elthiron  Road,  Fulham,  S.W.  ; 
Ernest  Haynes  JefFers,  50,  St.  John's  Hill  Grove,  Xew  Wandsworth. 
S.W. ;  James  Johnstone,  Braehead,  Parkliill,  Rutherglen  ;  Charles 
Edward  Sage,  7,  Oseney  Crescent,  N.W. 

Of  the  following  papers  those  max-ked  *  were  read  : — 

*1.  "The  acetylene  theory  of  luminosity."    By  Vivian  B.  Lewes. 

The  author  points  out  that  in  1882  Professors  Dewar  and  Lireing 
(Proc.  Boy.  Soc,  34,  438)  came  to  the  conclusion  that  the  "  for- 
mation of  acetylene  in  ordinary  combustion  seems  to  be  the  agent 
through  which  a  very  high  local  temperature  is  produced,"  whilst 
Guequen  (Trans.  Sociele  Teclmique,  1884)  claims  to  have  put  forward 
the  acetylene  theory  of  luminosity  in  1884. 


2 

The  author  considers  that  the  crltic'sm  offered  against  the 
acetylene  theory  by  Smithells  (Trans.,  1895,  67, 1049)  in  no  way  affects 
the  considerations  upon  which  the  tlieory  is  based,  which  are — 

1.  That  the  nnsatiu'ated  hydrocarbons  in  the  inner  region  of  the 
flame  are  largely  converted  into  acetylene  before  luminosity  com- 
mences. 

2.  That  acetylene  develops  luminosity  -when  heated  whilst  flowing 
through  a  hard  glass  tube,  no  air  being  present. 

3.  That  the  temperature  necessary  to  decompose  acetylene  with 
evolution  of  light  does  not  raise  to  incandescence  the  carbon  liberated 
by  the  decomposition. 

4.  That  in  luminous  hydrocai'bon  flames  of  sufficiently  high  tem- 
perature the  luminosity  varies  directly  with  the  amount  of  acetylene 
present  at  the  point  where  luminosity  commences. 

The  objections  raised  by  Smithells  against  the  determination  of 
absolute  temperatures  in  flames  by  means  of  the  Le  Chatelier  thermo- 
couple are  warmly  endorsed  by  the  author  as  far  as  those  portions 
are  concerned  in  which  combustion  is  taking  place,  and  these  objec- 
tions were  pointed  out  in  his  former  paper  {Proc.  Hoy.  Soc,  57,  452), 
but  he  contends  that  the  results  obtained  in  the  inner  non-luminous 
portion  of  a  hydrocarbon  flame  are  probably  fairly  accurate,  and  the 
results  obtained  by  Smithells  fully  confirm  the  statement  that  the 
temperature  in  the  inner  zone  rises  from  a  comparatively  low  tem- 
perature close  to  the  burner  to  over  1000'  at  the  apex  of  the  zone. 

The  author  describes  experiments  .showing  that  although  the  heat 
of  combustion  of  acetylene  is  very  high,  so  small  a  proportion  has  to 
l)e  burnt  in  order  to  develop  the  remaining  energy  as  light  and  radiant 
heat  that  it  by  no  means  follows  that  the  acetylene  flame  is  hotter, 
or  even  as  hot,  as  a  coal  gas  or  ethylene  flame  of  the  same  size. 

Smithells  has  come  to  the  conclusion  that  the  statement  that 
cyanogen  could  be  made  to  undergo  luminous  combustion  has  arisen 
from  a  yellow  ammonia  flame  having  been  mistaken  for  one  contain- 
ing solid  carbon  ;  the  author  shows  that  by  surrounding  the  cyanogen 
flame  by  niti-ic  oxide,  intense  luminosity  and  a  copious  deposit  of  soot 
can  be  obtained. 

The  author  contends  that  the  flame  is  in  reality  divided  into  two 
zones — 

1.  The  outer  sheath  of  combustion, 

2.  The  inner  region  of  non-combustion, 

and  that  the  latter  consists  of  an  internal  portion  in  which  radiant 
heat  is  converting  the  hydrocarbous  into  acetylene :  a  luminous 
envelope  -which  caps  it,  and  in  which  more  intense  heat  is  decompos- 
ing the  acetylene  with  emission  of  light,  and  the  blue  calyx  at  the 
bottom  of  the  inner  zone  where  the  hydrocarbons  are  undergoing  de- 


composition  by  water  vapour  and  carbon   dioxide   witliout  previous 
separation  of  carbon. 

The  author  also  contends  that  the  incandescent  carbon  particles  in 
the  upper  portion  of  the  flame  are  acted  upon  by  carbon  dioxide  and 
■water  vapour  forming  carbon  monoxide  and  hydrogen,  and  that  ibis 
action  tends  far  more  tlian  combustion  by  the  air  to  prevent  their 
escape  from  the  flame. 

Discussion. 

Professor  Smithells  said  that  he  had  always  considered  the 
acetylene  theory  ingenious,  and  feared  indeed  that  its  very  attrac- 
tiveness had  led  Professor  Leaves  to  a  one-sided  and,  in  many  cases, 
an  erroneous  interpretation  of  evidence.  The  question  was  not 
whether  the  explanation  of  luminosity  afforded  by  the  acetylene  theory 
was  conceivable,  but  whether  the  theory  was  really  in  harmony  with 
ascertained  facts  ;  and  this  question,  he  still  thought,  was  to  be 
answered  decidedly  in  the  negative.  As  Professor  Lewes  had  not 
read  the  whole  paper,  but  had  only  drawn  the  attention  of  the 
meeting  to  certain  points,  he  was  unable  to  say  to  what  extent  Pro- 
fessor Lewes  had  dealt  with  the  scries  of  objections  raised  to  the 
theory,  and  his  remai'ks  must  not,  therefore,  be  regarded  as  pretending 
to  be  a  complete  reply. 

He  wished  that  Professor  Lewes  would  state  explicitly  what  view 
he  had  as  to  the  structure  of  an  ordinary  gas  flame.  Did  he,  or 
did  he  not  accept  the  old  and  generally  accepted  view,  that  the 
flame  consisted  of  three  distinct  parts — a  luminous  region,  a  mantle, 
and  a  blue  calyx  at  the  base  ?  Professor  Lewes  had  attempted  to 
deBne  the  parts  of  flame  by  reference  to  temperatures ;  and  whereas 
at  one  time  he  indicated  the  mantle  as  the  region  of  lowest  tem- 
pei'ature,  he  now  appeared  to  agree  that  it  was  the  hottest  part. 
Did  he  still  maintain  temperature  measurements  to  be  a  reasonable 
basis  for  defining  the  anatomy  of  the  flame  ? 

He  did  not  consider  that  Professor  Lewes  had  explained  the  extra- 
ordinary discrepancies  that  had  been  pointed  out  in  his  measurements 
of  temperatui'e  ;  and  he  should  like  to  know  whether  Professor  Lewes 
had  used  the  thermo-couple,  as  shown  in  the  apparatus  before  them, 
or  whether  he  had  not,  as  implied  in  his  previous  papers,  inserted 
the  twist  of  the  thermo-couple  in  a  manner  now  admitted  to  be 
improper. 

He  still  thought  that  it  was  misleading  to  speak  of  80  per  cent,  of 
the  unsaturated  hydrocarbons  as  being  converted  into  acetylene 
within  the  flame.  If  acetylene  were  the  source  of  light,  and  if  the 
light  depended  on  the  almost  explosive  character  of  its  decomposi- 
tion, there  surely  was  some  reason  to  ask  for  evidence  that  a  mixture 


of  gases  containing  1'4  per  cent,  of  acetylene,  O'o  per  cent,  of  other 
un.saturated  hydrocarbons  and  98  per  cent,  of  other  gases  (four-fifths 
of  which  were  incombustible)  could  afford  light  in  the  manner  stated. 
He  considered  that  such  a  doctrine  was  incredible. 

The  evidence  now  adduced  by  Professor  Lewes  to  show  not  that 
the  acetylene  flame  was  comparatively  cool,  but  that,  conceivably  it 
might  be  so  if  the  fact  were  not  otherwise,  was  very  remarkable.  He 
could  not  exactly  say  what  was  the  mechanical  equivalent  of  light, 
but  his  recollection  was  tliat  it  was  extremely  small,  and  he  advised 
Professor  Lewes  to  look  into  what  was  known  on  this  subject  before 
committing  himself  to  the  view  that  the  acetylene  flame  lost  so  large 
a  fraction  of  its  total  energy  in  the  form  of  light.  However,  this 
seemed  to  be  a  matter  of  little  consequence,  for  there  was  no  getting 
over  the  fact  that  the  acetylene  flame  Avas  surrounded  by  a  mantle 
of  extremely  high  temperature,  and  that  a  platinum  wire  introduced 
into  it  glowed  at  least  as  brightly  as  the  carbon  within  the  flame. 
That  being  the  case,  there  was  no  occasion  to  explain  that,  hypo- 
theticaliy,  the  flame  might  be  cool. 

With  regaixl  to  the  cyanogen  flame,  he  had  nothing  to  withdraw 
from  what  he  had  said  on  a  previous  occasion,  though  he  gladly  con- 
gratulated Professor  Lewes  on  having  now  made  a  new  and  interest- 
ing observation.  He  had  entirely  failed  to  obtain  evidence  of  carbon 
being  separated  in  a  cyanogen  flame  surrounded  by  burning  hydro- 
gen, and  Professor  Leaves  had  not  shown  that  it  was  separated. 
The  use  of  nitric  oxide  (which  would  in  its  luminous  result  remind 
them  of  the  behaviour  of  that  gas  towards  carbon  disulphide)  un- 
doubtedly led  to  the  separation  of  carbon,  and  supplied  a  piece  of 
evidence  which  Professor  Lewes  was  now  entitled  to  claim. 

Much  circumstantial  evidence,  believed  by  Professor  Lewes  to 
favour  the  acetylene  theory,  had  been  adduced.  Among  it  was  a 
calculation  which,  having  a  striking  practical  aspect,  might  have 
considerable  influence  ou  some  minds,  and  he  desired  to  ask  Professor 
Lewes  to  explain  and  justify  it.  It  was  intended  to  give  the 
theoretical  illuminating  value  of  ethane,  ethylene,  and  acetylene 
respectively,  on  the  supposition  that  in  giving  light  after  passing 
through  the  state  of  acetylene  they  were  resolved  into  carbon  and 
hydrogen,  and  this  calculation  gave  results  in  tolerable  agreement 
with  the  illuminating  value  of  the  gases  as  determined  by  the  photo- 
meter. The  calculation  was,  he  thought,  unintelligible  from  a  scien- 
tific point  of  view,  but,  even  if  the  principle  were  admitted,  seemed 
not  only  incorrectly  made,  but  capable  of  affording  a  set  of  numbers 
entirely  at  variance  with  practical  measurements,  just  as  easily  as  num- 
bers in  harmony  with  them.  He  thought  some  explanation  of  this  was 
due  from  Professor  Lewes.     He  would  only,  in  conclusion,  say  again 


that  his  remarks  must  not  he  taken  at  all  as  his  complete  answer  to 
Professor  Lewes,  whose  manner  of  presenting  his  paper  had  rendered 
this  impossible. 

Professor  Rucker  thought  that  the  use  of  a  thermo-couple  in  a 
flame  above  the  melting  point  of  one  of  the  metals  was  open  to  grave 
objection,  on  account  of  the  uncertainty  as  to  the  temperature  which 
the  junction  actually  attained.  The  validity  of  Professor  Lewes' 
experiment  on  the  thermal  value  of  the  luminous  radiation  depended 
on  whether  the  whole  of  the  non-luminous  radiation  had  been 
absorbed  in  the  comparison  experiment.  This  in  turn  depended  in 
part  on  the  dimensions  of  the  apparatus.  By  the  solution  of  a 
small  quantity  of  an  iron  salt  the  absorptive  power  of  the  water 
would  have  been  increased,  while  the  light  would  not  have  been 
very  largely  diminished. 

Professor  Thorpe  remarked  that  a  possible  fallacy  might  underlie 
the  deductions  as  to  temperature  drawn  from  the  behaviour  of  a 
platinum  wire  in  a  flame  containing  free  carbon  and  carbonic  oxide, 
on  account  of  the  specific  chemical  action  which  those  substances 
might  exert  on  the  metal.  The  fact  that  a  platinum  wix-e  would  melt 
even  in  an  oi'dinary  candle  flame,  which  is  not  particularly  hot,  was 
known  to  Smithson  Tennant,  and  is  referred  to  by  Davy  in  his  Avell- 
known  paper.  Davy  also  found  that  a  filament  of  platinum  could  be 
fused  by  a  flame  of  cyanogen  in  air,  whereas  the  same  wire  was  not 
melted  by  a  hydrogen  flame. 

Mr.  Groves  drew  attention  to  Professor  Lewes'  statement  that 
the  yellow  light  emitted  by  a  jet  of  cyanogen  when  surrounded  by 
a  hydrogen  flame  was  due  to  carbon  liberated  by  the  decomposition 
of  the  cyanogen,  and  suggested  that  if  the  image  of  the  sun  were 
thrown  on  to  this  flame  by  means  of  a  lens,  and  the  reflected  light 
examined  by  methods  familiar  to  physicists,  it  would  be  easy  to 
ascertain  whether  the  flame  contained  solid  particles.  In  that  case, 
not  only  would  the  light  be  found  to  be  polarised,  but,  if  examined 
spectroscopically,  would  exhibit  the  Fraunhofer  lines.  If  the  flame 
contained  no  solid  particles,  then  the  luminosity  could  not  be  due  to 
liberated  carbon  ;  on  the  other  hand,  even  if  it  were  found  to  con- 
tain solid  particles,  it  would  not  necessarily  follow  that  these  were 
carbon. 

The  President  referred  to  a  suggestion  of  Professor  Lewes  that 
the  great  output  oE  light  fi^om  the  acetylene  flame  may  leave  the 
flame  itself  comparatively  cool.  He  thought  that  of  the  energy 
made  kinetic  by  chemical  changes  Avithin  the  flame  only  a  small  part 
radiated  out  in  waves  of  such  a  length  as  to  be  light.  The  small 
carbon  particles  in  the  flame  lost  much  heat  by  radiation,  and 
would  thus   be  cooler  than  the  non-radiating  gases  in  which  they 
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floated.  It  was  agreed  that  the  outside  of  a  flame  Avas  tlie  liottest 
part.  One  of  the  causes  of  the  splendoui*  of  the  flame  of  pure 
acetylene  was,  no  doubt,  the  high  temperature  to  which  the  separa- 
tion, as  well  as  the  oxiJation,  of  the  carbon  and  hydrogen  contributed; 
bat  a  suitable  burner  was  necessarj- :  the  flame  must  have  a  large 
cater  surface,  and  close  within  this  must  be  spread  over  the  whole 
frontier,  the  little  particles  of  carbon  which  glow  for  an  instant  and 
disappear. 

Among  the  causes  which  make  the  flame  of  one  gas  brighter  than 
that  of  another  might  be  a  difference  in  the  size  and  number  of  these 
solid  particles.  As  one  salt  gave  a  large-grained  and  another  a 
small-grained  precipitate,  so  it  might  be  with  decomposing  hydro- 
carbons ;  and  as  a  given  quantity  of  platinum  wire  coiled  into  a 
spii-al  and  held  in  a  Bansen  flame  would  give  more  light  the 
smaller  the  gauge,  so  the  finer  dust  of  carbon  might  make  the 
brighter  flame. 

Some  idea  of  the  proportion  between  the  surface  of  the  flame  and 
the  actual  surface  of  the  glowing  particles  to  which  its  light  is  due 
mio'ht  be  gained  from  a  comparison  with  the  filament  of  an  electric 
glow-lamp.  The  radiating  substance  was  similar  in  the  two  cases, 
and  when  the  filament  and  current  were  such  that  the  glow-lamp 
gave  lio"ht  of  the  same  amount  and  colour  as  the  gas-Same,  it  was 
likeh^  that  the  glowing  sarfaces  had  a  similar  area. 

Professor  Lewes,  in  reply,  said  that  he  extremely  regretted  not 
havino"  read  his  paper  in  extenso,  as  it  contained  answers  to  most  of 
the  objections  advanced  by  Professor  Smithells. 

His  views  as  to  the  structure  of  an  ordinary  gas  flame  wei'e  that  it 
contained  four  parts,  but  that  three  of  these,  namely,  the  non- 
luminous  inner  zone,  the  luminous  sheath,  and  the  blue  calyx  were 
portions  of  the  region  in  which  no  combustion,  in  the  ordinary 
acceptance  of  the  term,  took  place ;  whilst  the  outer  mantle  of  the 
flame  was  the  region  of  intense  combustion,  and  is  undoubtedly  the 
hottest  part  of  the  flame.  In  a  paper  read  in  1892,  he  had  given  a 
description  of  the  structure  of  a  gas  flame,  but,  in  criticising  this, 
Professor  Smithells  had  evidently  overlooked  the  fact  that  the  portion 
of  the  paper  following  the  description  was  devoted  to  an  investigation 
as  to  the  causes  which  led  to  the  non-luminosity  of  hydrocarbon 
flames,  which  showed  that  the  outer  envelope  must  be  the  hottest 
portion  of  the  flame,  but  it  is  also  manifest  that  the  outer  side  of  this 
mantle  must  be  rapidly  cooled  by  admixture  with  air  and  products  of 
combustion,  so  that  the  maximum  temperature  will  be  near  the  inner 
side  of  this  region,  and  it  was  the  extreme  outer  portion  of  this 
zone  which  he  had  described  in  the  words  criticised  by  Professor 
Smithells. 


He  tliorouglilj  agreed  ia  condemniug'  any  temperature  measure- 
meuts  of  those  portions  of  the  flame  in  which  active  combustion  was 
going  on,  but  still  believed  in  the  measurements  obtained  in  the  area 
of  non-combustion.  Professor  Smithells  had  pointed  out  that  serious 
discrepancies  existed  between  the  temperatures  recorded  in  a  flat 
flame  in  the  1892  paper  and  in  the  1895  paper,  but  as  the  one  was 
from  a  N^o.  6  Bray,  whilst  the  other  was  given  by  a  0000  Bray,  it 
was  difiicalt  to  undej'stand  on  what  grounds  it  could  be  expected  that 
tliey  would  show  any  agreement,  as  the  temperatures  varied  for  eveiy 
alteration  in  the  size  of  the  burner,  and  for  every  variation  in  the 
pressui'e  at  which  the  gas  was  burnt. 

One  of  Professor  Smithells'  strongest  points  was  that  it  was  mis- 
leading to  speak  of  80  per  cent,  of  the  unsaturated  hydrocarbons 
being  converted  into  acetylene  within  the  flame — the  statement  he 
had  made  was  that  80  per  cent,  of  the  unsaturated  hydrocai-bons  at 
the  point  just  before  luminosity  commenced  consisted  of  acetylene. 

If  a  mixture  of  I'o  per  cent,  of  acetylene  and  any  gas  which  had 
a  non-luminous  flame  was  burnt,  no  luminosity  vrould  be  generated, 
and  no  trace  of  acetylene  would  be  detected  at  the  top  of  the  inner 
zone,  it  having  been  consumed  before  the  temperature  necessary  for 
its  decomposition  was  reached ;  but  if  1"5  per  cent,  of  acetylene  was 
led  into  the  top  of  the  inner  zone  of  a  flame  of  coal  gas,  from  which 
the  unsaturated  hydrocarbons  had  been  absorbed,  then  this  addition 
would  make  the  flame  as  luminous  as  if  the  unsaturated  hydrocarbons 
had  not  been  withdrawn,  and  he  thought  that  Professor  Smithells' 
doubt  as  to  the  truth  of  the  acetylene  theory  was  based  largely  on 
a  misconception  of  this  point. 

As  regards  the  experiments  to  show  that  a  flame  radiates  a  con- 
siderable amount  of  energy  when  emitting  light,  he  was  perfectly  in 
accord  with  those  who  pointed  oirt  that  the  amount  of  energy  con- 
verted into  light  was  but  small ;  there  Avas  also  a  large  amount 
of  heat  radiated,  and  the  experiment  with  the  blackened  bulb  would 
give  the  total  radiation  cut  off  by  the  opaque  coating,  which 
when  the  flame  was  radiating  freely  would  be  lost  to  the  flame.  It 
would  be  preposterous  to  lay  any  great  stress  on  this  experiment,  as 
the  products  of  combustion  were  practically  escaping  uncooled. 

He  had  made  in  a  former  paper  a  calculation  to  show  that  a  ratio 
existed  between  the  heat  of  formation  of  a  hydrocarbon  and  its  illu- 
minating value,  but  he  had  been  cai-eful  to  point  out  that  in  our 
present  absence  of  knowledge  as  to  the  heat  relations  existing  at  high 
temperatures,  any  such  calculations  were  valueless  except  as  showing 
that  the  greater  the  endothermic  value  of  a  compound  the  higher  was 
its  illuminating  value. 

Professor  Smithells  concludes  that  because  a  platinum  wire  held  in 


•  the  outer  shield  of  a  flame  glows  with  the  same  incandesceuce  as  the 
carbon  particles  in  the  flame  itself,  therefore  there  is  no  need  to 
assume  any  other  source  of  heat  than  that  given  by  the  combustion 
going  on  in  the  flame  walls. 

He  thought  that  this  conclusion  was  based  upon  at  least  two 
fallacies.  In  the  first  place  Professor  Smithells  had  himself  clearly 
pointed  out  that  there  is  a  temperature  gradient  on  the  horizontal 
plane  in  which  there  is  an  abrupt  rise  in  temperature  from  the  lumi- 
nous sheath  to  the  point  of  maximum  combustion  in  the  external 
envelope,  and  it  therefore  follows  that  the  platinum  wire  held  in  the 
external  envelope  must  be  heated  to  a  higher  temperature  than  the 
carbon  particles  in  the  luminous  sheath.  Secondly,  the  conclusion 
is  based  npon  the  assumption  that  the  emissive  power  for  light  of 
carbon  and  platinum  is  the  same,  which  is  highly  improbable.  It 
has  been  shown  that  metals  at  high  temperatures  reflect  light,  and 
he  thought  it  quite  possible  that  some  of  the  apparent  brightness 
of  the  platinum  wire  might  be  due  to  light  reflected  from  the 
luminous  veil  in  front  of  which  the  wire  was  placed. 

2.  "  The  action  of  sodium  alcoholate  on  certain  aromatic  amides." 
By  J.  B.  Cohen,  Ph.D.,  and  W.  H.  Archdeacon,  B.Sc. 

If  acetanilide  is  dissolved  in  ether,  and  sodium  methylate  added, 
a  crystalline  addition  compound  of  the  formula  Ph'NH'ACjCHa'ONa 
is  formed. 

Similar  compounds  with  sodium  methylate  and  ethylate  have  been 
prepared  from  ortho-  and  para-acetoluide,  a-  and  ^-acetnaphthalide, 
benzanilide,  and  formanilide. 

With  formylphenylhydrazide,  disodium  formylphenj'lhydrazide  is 
obtained.  Benzamide  yields  a  sodium  compound  of  indefinite  com- 
position. 

With  propionanilide  and  butyranilide  compounds  similar  to  acet- 
anilide sodium  alcoholate  appear  to  be  formed  in  solution,  but  they 
could  nob  be  isolated.  Sodium  alcoholate  does  not  z'eact  with  di- 
phenylacetamide  and  ethylacetanilide. 

3.  "Note  on  the  electrolytic  conductivity  of  formanilide  and  thioform- 
aniUde."    By  Thomas  Ewan,  B.Sc,  Ph.D. 

The  majority  of  the  amides  are  too  little  soluble  in  water  to 
allow  of  measurements  of  electrolytic  conductivity  being  made. 
Others,  again,  are  decomposed  by  water  too  rapidly  into  acid  and 
amine.  The  conductivity  of  formanilide  shows  that  it  possesses 
feebly  acidic  properties.  In  aqueous  solution  the  sodium  compound 
of  foi-manilide  is  completely  decomposed.  In  the  case  of  thioformani- 
lide,  the  sodium  compound  appears  to  exist  in  aqueous  solution. 


4.  ''The  action  of  sugai'  on  ammoniacal  silver  nitrate."    By  J. 
Henderson,  B.Sc. 

The  author  has  investigated  the  reducing  powers  of  the  following 
substances  on  amraoniaeal  silver  niti-ate,  viz.,  glucose,  lajvulose, 
galactose,  cane-sugar,  starch,  dextrin,  lactose,  and  maltose.  The 
results  obtained  may  be  thus  summarised  : — ■ 

(1)  When  glucose,  Itevulose,  and  galactose  are  heated  with  am- 
moniacal silver  nitrate  under  the  given  conditions,  a  definite  factor 
can  be  found  in  each  case. 

(2)  Cane-sugar,  starch,  and  dextrin,  when  heated  under  the  same 
conditions,  exert  no  reducing  action  on  ammoniacal  silver  nitrate. 

(3)  In  the  case  of  lactose  and  maltose  a  definite  factor  cannot  be 
obtained,  owing  to  the  gradual  hydrolysis  of  the  disaccharide  by  the 
ammonia. 

5.  "  Solution  and  diffusion  of  certain  metals  in  mercmy."    By  W.  J. 

Humphreys. 

The  author  has  examined  quantitatively  the  solution  and  diffusion 
of  tin,  lead,  bismuth,  zinc,  copper,  and  silver  in  mercury  with  a  view 
to  determining  the  extent  to  which  these  phenomena  differ,  if  at  all, 
from  the  solution  and  diffusion  of  non-metallic  solids  in  liquids. 
Pieces  of  metal  were  placed  on  the  upper  surface  of  a  column  of  pure 
mercury,  and  samples  of  the  liquid  were  taken  at  definite  depths 
below  the  surface,  and  the  amount  of  foreign  metal  estimated.  As 
far  as  the  experiments  go,  the  author  concludes  that  the  solution  and 
diffusion  of  metals  in  mercury  do  not  essentially  differ  from  those  of 
non-metallic  solids  in  liquids.  Copper  and  silver  dissolve  in  mercury 
to  a  very  small  extent  at  ordinary  temperatures,  but  diffuse  very 
rapidly. 

6.  "  On  some  of  the  ethereal  salts  of  active  and  inactive  monobenzoyl, 
dibenzoyl,  diphenylacetyl,  and  dipropionyl  glyceric  acids."  By 
Percy  Frankland,  Ph.D.,  F.R.S.,  and  John  MacGregor,  M.A. 

The  following  compounds  have  been  prepared  by  the  authors  : — 
Methyl  dibenzoylglycerate  (active).     Long  radiating  needles  melt- 
ing at  68—59°. 

[a]D  at  183°  =  -f  8-55°;  d  183°/4°  =  1-0951. 
„  59-5°  =  +22-13°;  fZ59-5°/4°  =  1-1877. 
„      15°  (calculated)  =  -f 2689". 

Methyl  dibenzoylglycerate  (inactive).  Long  radiating  needles 
melting  at  44 — 46°, 

Ethyl  dibenzoylglycerate  (active).  Radiating  needles  melting  at 
25°. 
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[a]Datl83°  =     +8-62=;  fn8374°   =  1-0599. 

„      16o°  (superfusion)  =  +26-28°;  d  16-5°/4°  =  1-1996. 
16°  (calcQlated)     =  +26-58°. 

Propyldibeuzoylglycei-ate  (active).  Liquid  boiling  at  267 — 269° 
under  11  mm.  pressure. 

[a]j,at    87°  =  +15-34°;  J  87^4°     =1-1175. 

„      19-5°  =  +20-71°;  cZ19-5°/4°=  1-1771. 

15°  (calculated)   =  +21-00^ 
Methyl    diplienylacetylglycerate      (active).       Liquid     boiling    at 
266—270°  under  17  mm. 

[a]D  at  77-5°  =  -14-10°;  d  77-5°/4°  =  1-1427. 
„      14-5°  =  -16-06°;  d  14-5°/4°  =  1-1972. 

Methyl  nionobenzoylglycerate  (active).  A  dextro-rotatory  liquid, 
which,  on  distillation,  yielded  a  more  dextro-rotatory  distillate.  It 
is  probable  that  the  original  liquid  consisted  of  the  a-  and  /3-isomeric 
nionobenzoylglycerates,  of  which  the  a-compouud  would  have  the 
lower  boiling  point,  and  that  this  a-compound  is  more  dextro-rotatory 
than  the  /i-compoand. 

Methyl  nionobenzoylglycerate  (inactive).  Crystallises  in  small, 
worty  groups  melting  at  92-5 — 93°.  It  is  probable  that  this  is  the 
^-compound,  the  a-compound  being  liquid. 

Ethyl  monobenzoylgly cerate  (active).  Radiating  needles  melting 
at  62°.  This  is  probably  tlie  /3-compound ;  it  is  Itevorotatory,  whilst 
the  liquid  from  which  it  crystallised,  and  which  would  contain  the 
a-compound,  was  dextro-rotatory.  This  soJid  ethyl  monobenzoylgly- 
cerate  is  remarkable  for  its  almost  complete  insensitiveness  to  tem- 
perature, thus — 

[a]D  at  136'5°  =  -9-47°;  d  136-5°/4°  =  1-0886. 
67°  -.  -9-80°;  (Z67°/4°       =  1-1547. 

Methyl  dipropionylgly cerate  (active).     Liquid. 

[aJD  at  15°  =  -10-97°;  d  15°/4°  =  1-1349. 

The  relationship  between  the  rotatory  power  and  the  chemical 
constitution  of  tliese  and  other  derivatives  of  glyceric  acid  is  dis- 
cussed, attention  being  again  directed  to  the  manner  in  which  the 
rotation  is  more  poweifully  influenced  by  the  qualitative  chai-acter 
than  by  the  mere  mass  of  the  groups  attached  to  the  asymmetric 
carbon  atom.  It  is  also  pointed  out  that  the  reaction  is  more  influ- 
enced by  an  element  or  group  of  elements  izatroduced  in  the  vicinity 
than  by  the  same  at  a  distance  from  the  asymmetric  carbon  atom. 
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7.  "  On  the  rotation  of  optically  active  compounds  in  organic  solvents." 
By  Percy  Frankland,  Ph.D.,  F.R.S.,  and  R.  H.  Pickard,  B.Sc. 

The  authors  have  investigated  the  variation  in  the  value  of  [a]D 
for  methyl  dibenzoylglyeerate  when  dissolved  in  benzene,  nitroben- 
zene, ethylene  dibromide,  and  acetic  acid  respectively,  employing  a 
number  of  different  concentrations  in  the  case  of  each  solvent.  The 
molecular  weight  was  also  cryoscopically  determined  for  a  series  of 
similar  concentrations  with  each  solvent. 

The  cryoscopic  determinations  showed  that  inactive  methyl  diben- 
zoylglyeerate does  not  exist  as  a  "  racemised  "  molecule  in  these 
solvents,  practically  the  same  values  for  the  molecular  weight  being* 
obtained  as  with  the  active  compound  under  the  same  conditions. 

The  cryoscopic  values  were,  with  all  the  concentrations  employed, 
below  the  theoretical  ones  in  benzene ;  in  ethylene  dibromide  and 
nitrobenzene  they  were  below  the  theory  with  dilute,  and  above  the 
theory  with  strong  solutions.  In  the  case  of  acetic  acid,  the  cryoscopic 
values  were  with  all  concentrations  sometimes  above,  and  sometimes 
below,  the  theoretical  value. 

The  values  of  [aju  in  the  benzene  solutions  were  much  in  excess, 
whilst  in  the  nitrobenzene  and  ethylene  dibromide  solutions  they 
were  much  below  the  value  for  [a]i,  exhibited  by  the  pure  substance  ; 
in  acetic  acid  the  values  for  [ajo  most  closely  approximated  to  that  of 
the  pure  substance.  Low  cryoscopic  values  for  the  molecular  weight 
of  methyl  dibenzoylglyeerate  were  accompanied  by  high  values  for 
[a]D,  and  vice  versa. 

This  relationship  between  [ajp  and  indicated  molecular  weight  is 
borne  out  by  the  behaviour  of  ethyl  diacetylglycerate  in  benzene  and 
acetic  acid  solutions  respectively,  only  that  in  this  case  the  low  mole- 
cular weights  and  high  specific  rotations  were  obtained  in  acetic 
acid,  the  hig-h  molecular  weiojhts  and  low  rotations  in  benzene  solu- 
tion. 

The  real  value  of  [aju  for  an  active  body  cannot  be  directly  calcu- 
lated from  the  rotation  of  its  solution,  even  when  the  cryoscopic 
examination  of  that  solution  shows  the  molecular  weight  to  be 
normal,  and  even  a  moderately  accurate  estimate  of  the  real  value  of 
[ajo  can  only  be  arrived  at  by  the  study  of  solutions  giving  normal 
molecular  weights  and  extrapolating  for  infinite  concentration  on  their 
rotation  curves. 

The  explanation  of  these  phenomena  on  the  assumption  of  disso- 
ciation and  association  processes  taking  place  in  the  several  solutions, 
as  has  been  suggested  by  Freundler,  is  discussed.  The  dissocia- 
tion indicated  by  the  low  cryoscopic  values  obtained  with  methyl 
dibenzoylglyeerate    in    benzene,    and    Avith    ethyl    diacetylglycerate 
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in  acetic  acid  solution,  appears  to  be  in  liarmonj  with  tlie  rotation 
phenomena  only  if  the  dissociation  consists  in  the  splitting  oii  of  the 
methyl  and  ethyl  groups  respectively,  the  active  ion  retaining  in  each 
case  the  acid  radicles  (benzoyl  and  acetyl).  This  conclusion  is 
opposed  to  that  arrived  at  by  Freundler  in  the  case  of  the  diacidyl 
tartrates. 

8.  "  Note  on  the  action  of  hydrogen  chloride  on  ethyl  alcohol."    By  J. 

C.  Cain,  B.Sc,  Ph.D. 

The  author  refers  to  the  statement  recently  made  by  Dr.  Armstrong, 
in  his  Presidential  Address  to  the  Society,  that  "  Perkin  has  estab- 
lished the  incorrectness  of  the  supposition  that  until  recently  has 
always' been  made,  that  hydrogen  chloride,  when  dissolved  in  alcohol, 
■acts  fairly  readily  on  it,"  and  points  out  that  this  supposition  has 
been  known  to  be  incorrect  for  a  considerable  time. 

Berthelot,  in  1880,  found  that  no  reaction  takes  place  on  making 
the  solution,  and  Villiers  found  a  reaction  at  10 — 25°  only  after  some 
months.  The  author  examined  the  action  of  hydrogen  chloride  on 
■ethyl  alcohol  in  1893,  and  found  that  hydrogen  chloride  had  no  action 
on  ethyl  alcohol  after  acting  for  17  days  at  0^  C,  or  for  15  days  at 
15°  C.     The  reaction  probably  begins  at  20 — 25°  C. 

A  saturated  solution  of  hydrogen  chloride  in  alcohol  contains 
•39-06  per  cent.  HCl,  at  10°  C.  This  is  near  the  number  found  by 
Dr.  W.  H.  Perkin,  sen.  (38'45  per  cent.).  The  temperature  at  which 
the  experiment  was  made  is  not  given,  and  was  therefore  probably 
higher  than  10°  C. 

9.  "  Transformation  of  the  alkylanimonium   cyanates  into  the  corre- 

sponding ureas."    By  J.  Walker  and  J.  R.  Appleyard. 

A  comparison  has  been  made  of  the  rates  of  transformation  of  the 
alkylammoniam  cyanates  into  ureas,  and  of  the  reverse  transforma- 
tion of  the  ureas  into  cyanates.  In  every  case  the  results  agi-ee  with 
the  assumption  that  the  cyanates  are  present  in  the  aqueous  solution 
in  the  form  of  two  independent  ions.  In  some  instances  the  reverse 
transformation  is  well  developed;  for  example,  equilibrium  is  reached 
in  a  1/15  normal  solution  of  tertiary  amyl  ammonium  cyanate  when 
half  of  the  cyanate  has  been  transformed  into  tertiary  amyl  urea,  no 
production  of  the  urea  beyond  that  amount  taking  place.  No  defi- 
nite relation  between  the  values  of  the  constants  and  the  nature  and 
number  of  the  replacing  alkyl  groups  was  observed. 

10.  "  On  certain  phenylthiocarbamates."  By  H.  Lloyd  Snape,  D.Sc,  Ph.D. 

The  author  has  examined  the  action  of  i^henylthiocarbimide  upon 
phenol,   resorciuol,   quinol,   and   glycol.     A.  E.    Dixon   (Trans.,  57, 
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268)  had  already  shown  that  interaction  takes  place  between  the 
above-named  thiocarbimide  and  phenol ;  but  his  paper  had  been 
overlooked  by  the  writer,  who  claims,  in  the  course  of  the  experi- 
ments he  independently  carried  out,  to  have  obtained  the  phenyl  salt 
of  phenylthiocarbamic  acid  in  purer  condition  and  in  larger 
quantity.  He  found,  in  opposition  to  Dixon's  experience,  that  the 
higher  the  temperature  (below  280^)  and  the  longer  the  duration  of 
the  experiment,  the  better  was  the  yield,  and  in  one  experiment 
found  this  to  amount  to  25  per  cent,  of  the  theoretical,  whereas 
Dixon,  working  at  lower  temperatures  and  for  a  shorter  time,  only 
obtained  7  per  cent.  By  crystallisation  from  absolute  alcohol,  the 
crystals  obtained  melted  sharply  at  1-48"  (149 — 151^,  Dixon). 

So  much  difficulty  having  been  experienced  in  effecting  combina- 
tion between  phenylthiocarbimide  and  phenol,  it  was  to  be  antici- 
pated that  reaction  between  the  former  substance  and  dihydroxy- 
compounds  would  be  even  more  difficult  to  carry  out  ;  and  no  thio- 
carbamate  could  be  obtained  from  resorcinol,  quinol,  or  glycol.  The 
writer,  however,  succeeded  in  obtaining,  by  the  action  of  phenyl 
cyanate  upon  dithioresorcinol  and  dithioquinol  respectively,  the  iso- 
merides  of  the  thiocarbamates  he  had  hoped  to  prepare  by  the  fore- 
going method. 

m-Phenylene  Salt  of  Phenylenethiocarlarnic  acid. — Phenylcyanate 
and  dithioresorcinol,  in  the  theoretical  proportions,  were  heated  in  a 
bath  containing  a  solution  of  common  salt  for  half  an  hour.  Crystals 
rapidly  separated.  After  washing  with  cold  alcohol  and  recrystallisa- 
tion  from  glacial  acetic  acid,  large  white  needles  were  obtained 
melting  at  178 — 179^.     The  reaction  is  expressed  thus 

C6H,-(SH)2  +  2C6H5NCO  =  C6Hi(S-CO-NH-C6H5).. 

'p-Phenylene  Salt  of  Phenylenethiocarhamic  acid. — Phenylcyanate 
and  dithioquinol  was  heated  in  a  water  bath.  Again  combination 
readily  occurred.  The  crystals  obtained  by  recrystallisation  from 
glacial  acetic  acid  were  smaller  than  in  the  preceding  case,  and 
melted  at  200—202". 

11.  "The  available  potash  in  soils."    By  T.  B.  Wood,  M.A. 

The  author  has  had  under  his  care  a  number  of  experimental  plots 
in  Norfolk  and  Suffolk,  and  in  this  paper  he  tests  the  practicability' 
of  Dr.  Bernard  Dyer's  method  of  estimating  available  potash  in  soils 
(Trans.,  1894,  115 — 167),  by  comparing  the  analytical  numbers 
obtained  by  Dr.  Dyer's  method  with  the  results  obtained  in  actual 
field  experiment. 

The  soils  experimented  upon  may  be  divided  into  two  classes,  viz., 
(1)  those  rich  in  available  potash  and  (II)  those  poor  in  this  sub- 
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stance.  The  former  soils  gave  no  marked  crop  increase  (barley) 
wliea  treated  with  potash  manures,  the  latter  gave  a  very  large 
increase. 

The  former  soils  gave  by  Dr.  Dyer's  method  on  an  average  0'0147 
per  cent,  of  available  potash  (sol.  in  1  per  cent,  citric  acid),  the 
latter  only  O"0078  per  cent.,  whereas  the  potash  soluble  in  strong 
hydrochloric  acid  (0'178  and  0"137)  was  much  more  nearly  equal  in 
each  case. 

The  author  concludes  that  Dr.  Dyer's  method  is  likely  to  be  of 
technical  value  to  the  agriculturist ;  since,  in  the  cases  examined, 
laboratory  experiments  lead  to  the  same  conclusions  as  the  more 
tedious  and  expensive  field  experiments.  The  modification  of  the 
method  mentioned  at  the  end  of  Dr.  Dyer's  paper  for  use  in  the  case 
of  soils  containing  much  chalk  gives  far  less  satisfactory  results  than 
the  unmodified  analytical  process. 
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January  23rcl,  1896.     Estka.  Meetixg.     Mr.  A.  Gr.  Vernon  Harcourh, 
President.,  in  the  Chair. 

Professor  G.  P.  Fitzgerald,  M.A.,  F.R.S.,  of  Trinity  College, 
Dublin,  delivered  the  Helmholtz  Memorial  Lecture. 

The  position  of  the  work  of  Helmholtz  was  considered,  with  special 
reference  to  its  cbemical  aspects,  and  the  later  work  that  had  been 
grafted  upon  it.  Some  of  the  valuable  points  in  the  vortex  atom 
hypothesis  of  matter  were  noticed,  and  some  of  its  serious  difficulties 
considered.  Analogies  on  this  hypothesis  to  tlie  asymmetric  carbon 
atom  and  to  the  benzene  ring  were  pointed  out.  The  applications  of 
thermodynamics  to  chemistry  were  noticed,  and  a  theoretically  perfect, 
semi-permeable  diaphragm  for  non-volatile  salts  in  solution,  in  which 
the  actions  at  all  points  are  known,  was  described.  The  theory  that 
a  substance  in  solution  is  like  a  substance  in  the  gaseous  state  was 
criticised,  and  it  was  contended  that  from  Helmholtz's  work,  and  on 
dynamical  grounds,  the  conditions  could  not  be  alike.  The  theory 
that  there  was  combination  between  the  solvent  and  body  in  solution 
was  pat  forward  as  a  complete  explanation  of  the  known  phenomena 
of  solution  and  electrolysis.  It  was  pointed  out  how  Helmholtz  had, 
by  Lis  work,  made  important  steps  forward  in  several  directions 
towards  a  dynamical  explanation  of  J^ature. 

DiGCUSSIOX. 

The  President  said  that  there  were  two  ways  in  which  we  may  do 
honour  to  a  great  fellow  worker  who  has  passed  away.  The  one  is 
by  a  rehearsal  of  the  great  things  he  had  done;    the  other — and 
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perhaps  tliis  is  rather  that  which  the  greatest  would  wish  should 
happen  after  their  own  time  has  passed — is  bj  a  continuation  of  the 
lines  of  thought  Trhich  they  have  started,  and  by  following  the  work 
on  which  they  have  been  engaged.  Of  the  gi'eat  variety  of  work 
"which  Helmholtz  undertook — and  there  can  scarcely  be  a  greater 
scientific  name  than  his,  if  the  quality  and  variety  of  the  work  in 
which  he  engag-ed  are  taken  into  account — the  lecturer  this  evening 
has  naturally  insisted  on  that  side  which  Helmholtz  himself  selected 
as  most  appropriate  when  he  was  lecturing  to  this  Society  in  the 
jear  1881.  These  inquiries  into  the  nature  of  molecules  and  other 
similar  physical  speculations  which  our  lecturer  this  evening  has 
touched  upon,  are  of  more  recent  growth.  These  are  the  problems 
which  form  our  inheritance  from  that  great  man.  Where  work  was 
so  abundant  there  could  scarcely  be  more  than  the  enumeration  of 
the  great  scientific  results  which  we  owe  to  Helmholtz.  There  are 
present  this  evening,  besides  many  oi  our  older  members,  several 
distinguished  men  of  science  who  will  say  a  few  words  on  the  sub- 
ject of  the  lecture  in  proposing  a  vote  of  thanks  to  Professor  Fitz- 
gerald for  the  admirable  exposition  for  which  the  Society  is  so  much 
indebted  to  him. 

Sir  Joseph  Lister,  P. U.S.,  said  he  had  much  pleasure  in  proposing 
a  vote  of  thanks  to  Prof essor  Fitzgerald  for  his  profound  and  brilliant 
lecture.  For  his  own  part  he  felt  himself  in  a  world  in  which  he 
was  almost  an  entire  stranger.  These  magnificent  conceptions  of 
physics  must  necessarily  be  nearly  a  terra  incognita  to  the  surgeon 
and  physician.  But  physiologists  and  surgeons  are  deeply  indebted 
to  Helmholtz  for  what  he  did  in  their  own  domain.  They  recall 
with  pride  that  Helmholtz  was,  in  the  first  instance,  a  medical 
practitioner.  It  is  an  exceedingly  remarkable  fact  in  the  case  of 
such  a  profound  and  distinguished  a  physicist,  that  to  the  last  he 
retained  his  love  for  his  old  subject,  physiology.  On  this  occasion  it 
is  not  possible  to  allude  to  all  that  physiology  owes  to  Helmholtz, 
but  there  ai'e  two  questions  to  which  reference  might  be  made — his 
explanation  of  the  accommodating  power  of  the  eye  for  different 
distances,  and  what  has  been  for  physiologists  and  ophthalmic 
surgeons — although  Professor  Fitzgerald  regarded  it  as  a  mere 
triviality  in  Helmholtz's  achievements — the  great  invention  of  the 
ophthalmoscope,  that  beautiful  instrument  by  which  the  interior  of 
the  eye  can  be  both  illuminated  and  inspected.  How  much  added  to 
our  knowledge  of  the  physiology  of  the  eye,  and  to  the  diagnosis  of 
ophthalmic  disease,  and,  consequently,  to  ophthalmic  practice,  and 
also  to  our  knowledge  of  the  various  disea.ses  which  are  found  to  be 
dependent  upon  or  connected  with  affections  of  the  eye — these  dis- 
coveries, even  if  nothing  else  had  been  accomplished  by  Helmholtz, 
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would   be    enough    to    secure    the    gratitude    of    physiologists    an  1 
surgeons. 

Dr.  Edwaed  Franklaxd  said  he  had  great  pleasure  in  seconding 
the  vote  of  thanks.  He  expi^essed  the  feeling  of  every  Fellow  of  this 
Society  in  saying  that  Professor  Fitzgerald  had  given  an  hour's  dis- 
coui-se  of  enormous  interest  and  importance  to  chemists.  It  would 
take  some  time  to  study  and  analyse  this  discourse,  and  to  adequately 
discuss  it  in  detail ;  but,  whilst  chemists  had  listened  to  the  discussion 
of  numerous  points  of  contact  of  the  work  of  Helmholtz  with  theii* 
own  department  of  science,  they  were  led  anew  to  admire  the  intellect 
of  that  great  man  who  left,  perhaps,  no  branch  of  human  knowledge 
untouched  daring  his  career.  Professor  Fitzgerald's  references  to  the 
application  of  vortex  motions  to  the  explanation  of  the  chemical 
combination  and  valency  were  somewhat  discouraging,  and  there  were 
one  or  two  other  sections  of  his  discourse  which  he  hoped  and  believed 
were  slightly  too  pessimistic.  We  may  hope  that  when  another 
four  or  five  decades  have  passed  we  shall  arrive  at  a  point  when 
these  phj'sical  theories  which  appear  to  us  at  the  present  moment 
almost  impossible  of  application  to  chemical  science  will  then  appear 
perfectly  clear  ;  and  when  in  this  room,  possibly,  another  Helmholtz 
is  to  be  honoured  in  this  way,  we  shall  have  the  satisfaction  of  seeing 
these  beautiful  physical  theories  applied  with  effect  to  those  obscure 
■chemical  phenomena  on  which  we  are  all  so  anxious  to  have  more 
light  thrown. 

Lord  Raylf.igh  said  that  he  might  be  allowed  to  add  his  con- 
gratulations to  the  Society  on  having  secured  Professor  Fitzgerald  to 
give  this  most  interesting  lecture  upon  certain  aspects  of  the  work 
■of  Helmholtz.  He  has  done  it  in  a  way  that  few  others,  indeed  if 
any  other,  could  do  it.  It  is  to  be  hoped  that  chemists  will  take  into 
grave  consideration  the  emphatic  warning  that  Professor  Fitzgex-ald 
has  given,  particularly  as  to  the  danger  of  supposing  that  there  is  any 
dynamical  similai-ity  between  the  condition  of  a  gas  and  that  of  a  dis- 
solved substance  in  a  liquid.  He  quite  agreed  with  much  that  had  fallen 
■from  Professor  Fitzgerald  upon  that  subject.  There  is  possibly  a  risk 
of  pushing  formal  analogies  too  far,  and  of  supposing  that  there  is  a 
real  dynamical  similarity,  whei'eas  there  is,  perhaps,  only  a  similaritv 
in  mathematical  law.  Many  of  the  ideas  that  he  has  broached 
required  prolonged  thought  and  study  to  do  justice  to  theiu.  The 
■new  idea  of  the  construction  of  a  semi-permeable  membrane  compose! 
of  minute  capillary  apertures  in  a  fluid  of  non-wettable  material  seems 
likely  to  throw  great  light  upon  a  rather  obscure  subject.  He  had 
long  been  impressed  with  the  idea  that  capillai'ity  is  very  closely  con- 
nected with  many  of  the  problems  which  we  should  like  to  understand 
.better   than   we    do,  leading,    perhaps,  almost   into    the  recesses  of 
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nature's  cliemical  laboratory.  His  own  familiarity  with  Helmlioltz's 
work  belonged  to  a  diifereut  branch  of  the  subject  to  that  which 
Professor  Fitzgerald  had  considered.  Some  thirty  years  ago  he  had 
studied  with  the  ardour  of  youth  Helmholtz's  great  work  on  the  sensa- 
tions of  sound.  Indeed,  he  had  learned  such  German  as  he  knew 
mainly  from  that  book.  It  so  happened  that  within  the  last  year,  in 
connexion  with  work  of  his  own,  he  had  been  revising  and  con- 
solidating his  knowledge  of  that  work,  and  he  was  quite  as  much 
impressed  as  he  ever  was  with  the  extraordinary  force  and  ability 
with  which  all  the  difficult  problems  that  there  arise  are  treated  in 
turn  by  the  distinguished  author.  Many  of  those  who  have  written 
since  upon  the  subject,  and  have  criticised,  perhaps  too  lightly,  some- 
of  the  positions  assumed  by  Helmholtz — although,  of  course,  no- 
positions  are  to  be  considered  as  beyond  criticism — seem  to  him  not 
to  be  so  familiar  as  they  might  be  with  the  great  work  in  which  those 
positions  were  first  of  all  set  out.  What  Sir  Joseph  Lister  and  what 
Professor  Frankland  have  said  will  be  echoed  by  all  who  are 
acquainted  with  any  side  of  Helmholtz's  work,  that  everything  that 
he  touched  was  distinguished  by  his  touch,  and  that  there  is  scarcely 
any  field  of  knowledge  in  which  he  has  not,  as  it  were,  left  his  mark. 
All  will  agree  that  the  object  which  the  Society  has  had  in  view  in. 
commemorating  the  work  of  Helmholtz  is  a  most  excellent  one,  and. 
that  on  this  occasion  it  has  been  admirably  attained. 

Sir  Hexey  Roscoe  said  that  he  could  not  say  more  than  had  been 
already  said  with  regard  to  this  lecture  by  Professor  Fitzgerald,  foi- 
v^rhich  the  Society  was  very  grateful.  He  might  add,  perhaps,  one 
personal  reminiscence.  He  had  the  great  honour  and  extreme 
pleasure,  as  President  of  the  Society,  of  introducing  Pi-ofessor  Helm- 
holtz, in  1881,  when  he  delivered  the  Faraday  lecture  hei-e  ;  and  only 
a  few  months  ago  he  happened  to  be  at  Heidelberg,  and  was  speaking 
there  to  Professor  Koenigsberger,  the  eminent  mathematician,  who 
was  a  very  intimate  scientific  friend  of  Helmholtz.  Koenigsberger 
spoke  especially  of  Helmholtz's  admiration,  almost  proceeding  to 
reverence,  for  another  great  man  who  has  passed  away,  whom  we  are 
glad  to  reckon  amongst  the  greatest  of  our  countrymen,  Clerk 
Maxwell.  Helmholtz  used  to  talk  of  Clerk  Maxwell  and  his  work  as 
almost  supernatural.  Koenigsberger  thought  that  Maxwell  was  in 
many  respects  superior  as  a  scientific  physicist  to  Helmholtz  himself. 
This  shows  that  Helmholtz,  in  his  magnanimity  and  high  chai'acter, 
was  the  last  to  belittle  the  work  of  others. 

Professor  Armstrong  said  he  would  like  to  recall  a  fact  to- 
memory — that  probably  Helmholtz's  Faraday  lecture  was  the  one 
Karaday  lecture  which  was  distinctly  an  original  contribution,  which 
we  can   be   sure   exercised  a  very  important  influence  on  the  scien- 
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tific  world.  A  very  large  share  of  the  attention  wliicli  has  been 
drawn  to  this  subject  of  late  years  which  van't  Hoff,  Arrheniiis,  and 
others  have  developed  to  such  an  extraordinary  extent,  has  arisen  out 
of  that  Faraday  lectnre  by  Hcimholtz.  Not  only  here  but  in  Germany 
also  it  attracted  very  great  attentim,  and  was  of  very  much  conse- 
quence. To-night,  again,  the  Society  is  to  be  congratulated  very 
highly  indeed  that  Professor  Fitzgerald  has  most  distinctly  followed 
the  example  of  the  great  man  who  gave  the  Faraday  lecture  in 
delivering  a  lecture  of  striking  originality. 

Professor  Poynting  expressed  his  own  gratitude  and  that  of  the 
other  physicists  present  for  the  remarkable  lecture  to  which  they  had 
had  the  privileg'e  of  listening. 

The  President  said  that  there  was  one  fact  in  respect  to  Helmlioltz 
which  had  not  been  mentioned.  Sir  Henry  Roscoe  alluded  to  the 
fact  of  our  own  coiintrymau,  Clerk  Maxwell,  having  been  ranked  on 
the  same  plane  as  Helmholtz  as  a  physicist.  Helmholtz  himself  was 
half  an  Englishman.  It  is  always  said  that  in  the  making  of  great 
men  the  mother's  share  is  a  large  one ;  and  the  mother  of  Helmholtz 
was  an  English  woman.  She  was  a  Miss  Penn,  and  was  connected 
with  the  same  family  as  the  founder  of  Penn.S3'lvania. 

The  vote  of  thanks  on  being  put  to  the  meeting  was  carried  by 
acclamation. 

Professor  Fitzgerald,  in  replying  to  the  vote  of  thanks,  said  that 
he  regarded  it  as  a  very  great  honour  to  be  asked  to  deliver  this 
lecture,  and  felt  very  much  flattered  indeed  by  the  way  in  which  it 
had  been  received.  He  would  feel  fully  compensated  for  any  trouble 
it  had  cost  him  if  it  helped  his  fellow  workers  and  honoured 
Helmholtz,  To  help  others  with  information  was  not  so  high  an  aim 
as  to  help  them  with  moral  ideals.  The  former  was  his  aim ;  the 
latter  was  provided  for  him  by  the  sympathy  and  encouragement  of 
the  Chemical  Society.     He  thanked  them  for  it. 


February  6th,  1896.      Mr.  A.  G.  Vernon  Harcourt,  President,  in  the 

chair. 

Mr.  J.  T.  Dunn  was  formally  admitted  a  Fellow  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Sidney  Barwise,  The  Lindens,  Derby  ;  Ernest  Hunter  Fisher,  The 
County  Laboratory,  St.  Albans  ;  William  Henry  Merrett,  Lambeth 
Brass  and  Iron  Works,  Short  Street,  Lambeth,  S.E. ;  Joseph  W. 
Patterson,  Esq.,  Avenue  Road,  West  Hartlepool ;  H.  von  Pechmann, 
Tiibingen,  Germany ;  James  Proude,  13,  Oak  Terrace,  Halifax ; 
Henry   Renney,  M.D.,    B.Sc,    D.P.H.,    Durham,   Brookfield   House, 
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Dnrliam  Road,  Sunderland  ;  Henry  Fishwick  Robinson,  B.Sc,  Sparth- 
field,  Droylsden  Road,  Xewton  Heath,  Manchester ;  John  Henry 
Wolfeudeii,  226,  Ashton  Road,  Failsworth,  Manchester. 

Of  the  following  papers  those  marked  *  were  read  : — 

*12.  "  The  molecular  weight  and  formula  of  phosphoric  anhydride  and 
of  metaphosphoric  acid."    By  W.  A.  Tilden  and  R.  E.  Bamett. 

The  molecalar  formula;  AsiOe,  Sb406,  PiOg,  P4O6S4,  and  P^Se,  have 
been  already  established  by  determinations  of  the  vapour  densities  of 
these  compounds.  The  formula  P2O4  has  been  assigned  by  Thorpe 
and  Tntton  to  the  compound  they  designate  as  phosphorus  tetroxide, 
but  no  determination  of  the  vapour  density  having  been  attempted 
it  remains  uncertain  whether  this  formula  truly  expresses  the  mole- 
cular weight.  The  authors  are  of  opinion  that  the  low  vapour 
density  observed  by  Y.  and  C.  Meyer  in  the  case  of  phosphoric  sulph- 
ide is  due  to  dissociation  of  that  compound  on  vaporisation  into 
ph.osphorus  sulphide  and  sulphur. 

They  have  made  a  series  of  determinations  of  the  density  of  the 
vapour  of  phosphoric  anhydride  at  a  bright  red  heat  with  results 
which  point  to  the  formula  P40in,  instead  of  the  simpler  expression 
P^Os,  which  has  always  hitherto  been  accepted,  chiefly  on  the  ground 
of  its  assumed  analogy  with  the  pentasulphide. 

They  have  also  made  determinations  of  the  density  of  the  vapour 
oi  metaphosphoric  acid,  from  which  they  draw  the  conclusion  that 
ihis  compound  is  partly  dissociated  by  heat  into  water  and  the  anhy- 
i!ride,  and  that  the  acid  must  be  represented  by  the  molecular  formula 
Ho.Po.Oe. 

Discussiox. 

Mr.  David  Howard  remarked  that  distilled  metaphosphoric  acid 
liad  been  known  commercially. 

Professor  Thoepe  observed  that  in  the  course  of  his  work  with 
Mr.  Tutton  on  phosphorous  oxide,  he  had  noticed  the  volatility  of  phos- 
phorus pentoxide,  but  had  not  been  able  to  make  use  of  the  property,, 
owing  to  the  readiness  with  which  glass  was  attacked  by  the  heated 
substance.  He  agreed  with  the  authors  in  believing  that  phos- 
phorus pentasulphide  dissociates  when  it  volatilises,  and  that  on, 
this  account  the  molecular  formula  PjSs  was  open  to  doubt.  He  also 
ccncurted  as  to  the  desirabih'ty  of  redetermining  the  formula;  of  many 
of  the  metallic  metaphosphates. 

*13.  "Lead  tetracetate  and  the  plumbic  salts."    By  A.  Hutchinson, 
M.A.,  Ph.D.,  and  W.  Pollard,  B.A.,  Ph.D. 

In  September,  1893,  the  authors  communicated  to  the  Society  a 
short  note  on  lead  tetracetate  (Trans.,  63,  1136).     Since  that  date 
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the  work  has  been  extended,  and  the  detailed  results  are  contained 
in  the  present  paper. 

Lead  tetracetate  is  obtained  when  red  lead  is  dissolved  in  glacial 
acetic  acid,  and  crystallises  from  the  solution  in  monosymmetric 
needles,  a:b:c  =  0-5874  : 1 :  0-48485.     ft  =  74==  24'. 

The  specific  gravity  of  the  crystals  is  2-28  ;  they  are  readily  soluble 
in  chloroform  and  hot  acetic  acid,  and  the  molecular  weight  deter- 
mined in  the  latter  solvent  is  865  by  the  boiling  point  method,  and 
408  by  the  freezing  point  method.  Lead  tetracetate  is  decomposed 
by  -water  with  extraordinary  ease  into  lead  dioxide  and  acetic  acid  ; 
acted  upon  by  gaseous  hydrogen  chloride  it  yields  lead  tetrachloride, 
whilst  if  dissolved  in  aqueous  hydrogen  chloride  and  the  solution 
added  to  a  solution  of  ammonium  chloride,  the  double  salt,  (NH4)2PbC]e, 
is  precipitated.  When  acted  upon  by  orthophosphoric  acid,  lead 
tetracetate  yields  a  tetraphosphate,  to  which  the  formula  Pb(HP04)3 
is  probably  to  be  assigned ;  a  propionate,  Pb(C3H502)4,  analogous  to 
the  tetracetate,  has  been  prepared. 

The  authors  point  out  that  thallic  and  manganic  acetates,  with 
properties  very  similar  to  those  of  lead  tetracetate,  have  been  described, 
and  give  a  list  of  salts  of  tetravalent  lead,  owing  to  the  close  ana- 
logies which  exist  between  the  stannic  salts  and  the  salts  of  tetra- 
valent lead.  The  authoj  s  propose  that  the  latter  should  be  termed 
plumbic  salts. 

*14  "An  improved  method  of  determimng  urea  by  the  hypobromite 
process."    By  Alfred  H.  Allen. 

It  is  well  known  that  in  the  ordinaiy  way  of  employing  the  hypo- 
bromite process  for  the  determination  of  urea  the  evolation  of 
nitrogen  in  the  form  of  gas  is  only  about  92  per  cent,  of  the  total 
nitrogen  present.  An  increased  yield  of  nitrogen  is  obtainable  by 
adding  glucose,  and  by  certain  other  devices,  but  these  modifications 
are  open  to  several  objections,  and  have  not  met  with  general  ac- 
ceptance. 

In  a  paper  recently  read  before  the  Society  (Trans.,  67,  746) 
Messrs.  Walker  and  Hambly  described  some  suggestive  experiments 
on  the  transformation  of  ammonium  cyanate  into  urea.  They  find 
that  the  reaction  is  never  complete,  and  they  further  point  out  that 
the  reverse  reaction  occurs  when  an  aqueous  solution  of  urea  is 
boiled.  It  follows  that  a  solution  containing  both  ammonium  cya- 
nate and  urea  ultimately  arrives  at  a  condition  of  equilibrium,  which 
is  upset  if  ammonium  sulphate  or  potassium  cyanate  be  added  to  the 
solution,  the  urea  in  each  case  being  rendered  more  stable. 

From  these  results  it  appeared  probable  that  the  incomplete  evolu- 
tion of  nitrogen  in    the   hypobromite  process  of    determining  ui'ea 
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might  be  due  to  a  revei'sion  of  a  portion  of  the  urea  to  the  conclition 
of  cyanate,  especially  as  H.  J.  H.  Fenton  had  shown  (Trans., 
33,  300)  that  cyanate  was  a  product  of  the  reaction  of  alkaline 
hypochlorites  on  urea,  and  W.  Foster  (Trans.,  35,  122)  made  the 
same  observation  with  alkaline  hypobroraite.  Fenton  also  found 
that  cyanates  evolved  no  gas  when  treated  with  alkaline  hypobro- 
mite,  and  the  author  can  confirm  this  observation.  Hence  it:  ap- 
peared possible  that  by  adding  a  sufficiency  of  potassium  cvanate  to 
the  urea  solution  before  adding  the  hypobromite  the  reversion  of  the 
nxeato  cyanate  might  be  entirely  prevented.  Experiment  has  proved 
this  conjecture  to  be  correct.  An  addition  of  0'250  gram  of  pure 
potassium  cyanate  to  the  solution  of  O'lOO  gram  or  urea  in  5  c.c.  of 
water  raised  the  evolved  nitrogen  from  91  to  nearly  97  per  cent, 
(corr.) 

If  the  ordinary  method  of  operating  be  reversed,  and  instead  of 
adding  the  urea  solution  (mixed  with  potassium  cyanate)  to  a  highly 
alkaline  solution  of  sodium  hypobromite,  the  cj'anate  be  added  to  the 
solution  of  urea,  followed  by  caustic  soda  when  its  solution  is  com- 
plete, and  the  bromine  solution  be  then  gradually  run  in,  still  better 
results  are  obtained.  Under  these  conditions  the  yield  of  niti'ogen 
is  from  998  to  lOO'O  per  cent.  (corr.).  Hence  the  addition  of  potas- 
sium cyanate  to  the  extent  of  two  to  three  times  the  weight  of  the 
urea  present  effects  a  complete  evolution  of  the  nitrogen-  in  the  form 
of  gas,  and  prevents  the  irregularities  and  uncertainty  attaching  to 
the  hypobromite  process  in  its  ordinary  form. 

The  idea  of  reversing  the  usual  mode  of  procedure  appears  to  have 
originated  wdth  J.  R.  Duggan  (Amer.  Cheni.  /.,  4,  47),  who  states 
that  fully  99  per  cent,  of  the  ureal  nitrogen  is  evolved  as  gas  if  5  c.c. 
of  urine  be  first  mixed  with  20  c.c.  of  a  solution  of  20  grama  of 
caustic  soda  in  100  c.c.  of  water,  and  1  c.c.  of  bromine  be  gradually 
added.  I  have  not  been  able  to  obtain  so  high  a  vield  as  99  per  cent, 
of  gas  without  the  addition  of  potassium  cyanate,  but  the  reversed 
process  is  in  any  case  a  valuable  improvement  on  the  ordinary  method 
of  working. 

A  convenient  arrangement  for  the  reversed  form  of  the  process  is 
found  in  the  author's  work  on  the  "  Chemistry  of  Urine."  In  this 
apparatus  a  separatory  funnel  is  substituted  for  the  sample-tube 
generally  used.  Five  c.c.  of  the  urine  or  other  solution  of  urea 
should  be  placed  in  the  flask,  and  0"250  gram  of  potassium  cyanate 
added.  When  solution  is  complete,  25  c.c.  of  a  40  per  cent,  aqueous 
solution  of  caustic  soda  is  added,  the  separator  adjusted,  and  the 
flask  connected  to  the  nitrometer.  A  solution  of  2  c.c.  of  bromine  in 
16  c.c.  of  a  20  per  cent,  aqueous  solution  of  potassium  bromide  is 
then  added  gradually  from  the  tapped  separator.     The  evolution  of 
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nitrogen  occurs  very  promptly,  and  is  usually  complete  by  the  time 
one-lialf  of  the  prescribed  volume  of  bromine  solution  has  been 
-added. 

The  use  of  silver  cyanate,  with  or  without  simultaneous  addition  of 
sodium  chloride,  was  found  less  satisfactory  than  the  addition  of  the 
potassium  salt. 

It  appeared  probable  that  the  reaction  of  the  alkaline  hypobromite 
with  potassium  cyanide  would  result  in  the  formation  of  cyanate,  in 
which  case  potassium  cyanate  could  be  conveniently  extemporised  in 
the  liquid.  Experiment  showed  that  on  adding  potassium  cyanide 
to  tbe  alkaline  hypobromite  great  evolution  of  heat  occurred,  cyanate 
is  formed,  but  the  reaction  appears  to  be  complex,  and  the  product 
had  not  the  same  effect  as  previously  prepared  potassium  cyanate. 
The  author  intends  to  investigate  this  reaction  more  completely,  as 
it  does  not  appear  to  have  been  previously  studied. 

Discussion. 

Mr.  Fextox  made  an  experiment  to  show  that  when  sodium  hypo- 
<;hlorite  reacts  with  urea  the  quantity  of  nitrogen  evolved  is  only  one- 
half  of  that  obtained  by  the  action  of  hypobromite.  He  had  been 
unable  to  find  an  entirely  satisfactory  explanation  of  the  fact. 

Professor  Thorpe  pointed  out  that  Lord  Rayleigh  had  stated  that 
the  gas  evolved  by  the  reaction  of  urea  with  alkaline  bypobromite 
w^as  not  pure  nitrogen,  and  suggested  the  desirability  of  examining 
the  gas  more  fully. 

Professor  Tilden  concurred  in  regarding  this  as  an  important  point. 

Mr.  Hehner  thought  Mr.  Allen's  modified  method  of  using  this 
:alkaline  hypobromite  would  prove  of  value.  He  did  not  consider, 
however,  that  the  mode  of  action  of  the  potassium  cyanate  had  been 
■completely  explained. 

Mr.  Groves  and  Mr.  Page  remarked  that  the  simplicity  and 
rapidity  of  the  hypobromite  method  was  a  strong  recommendation 
from  the  clinical  point  of  viesv,  and  Mr.  Page  pointed  out  that  the 
employment  of  free  bromine,  Avhich  is  required  for  the  "  reversed  " 
process,  would  be  a  disadvantage  in  the  wards  of  a  hospital. 

Mr.  Cross  thought  it  would  be  of  interest  in  connection  with  the 
anomalous  behaviour  of  urea  to  mention  that  he  had  observed  that 
whilst  a  mixture  of  sulphuric  acid  and  potassium  dichromate  failed 
to  cause  the  evolution  of  nitrogen  from  urea,  this  gas  is  plentifully 
evolved  if  a  nitrate  is  added  to  the  mixture. 

*15.  "Preliminary  note  on  the  absorption  of  moisture  by  deliquescent 
salts."    By  H.  Wilson  Hake,  Ph.D. 

Some   years  ago  the  author,  in   experimenting  with  deliquescent 
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salts,  found  that  they  exerted  a  desiccating  action  on  other  deliques- 
cent salts,  indicating  a  difference  in  the  degree  of  attraction  for 
moisture  on  the  part  of  such  salts. 

More  recently  experiments  were  commenced  with  the  intention  of 
measuring,  if  possible,  the  relative  degree  of  deliquescence,  or  specifia 
deliquescence,  of  certain  salts. 

On  exposing  known  quantities  to  the  air,  and  weighing  them  at 
frequent  .intervals,  in  all  cases,  without  exception,  a  maximum  of 
deliquescence  was  reached  in  a  few  days,  and  from  this  point  a 
gradual  decline  in  weight  almost  invariably  followed. 

This  maximum  coincides  with  the  formation  of  a  definite  hydrate, 
in  a  large  number  of  cases,  when  the  salt  was  pure  ;  the  water 
contained  in  it  at  its  maximum  of  deliquescence  approximately 
coincides  with  that  required  for  a  definite  number  of  water  mole- 
cules. As  in  all  such  cases,  there  was  a  possible  margin  of  1  per 
cent,  and  over  for  the  next  one  molecule  moie  or  less  of  water,  the 
author  concludes  that  the  phenomenon  of  deliquescence  iu  certain 
salts,  and  possibly  other  substances,  is  due  to  a  tendency  on  their 
part  to  foi*m  a  definite  hydrate. 

The  table  on  page  34  indicates  some  of  the  results  obtained  at 
present. 

The  above  salts  were  found  to  be  practically  pure  on  analysis ; 
with  less  pure  salts  an  approximation  to  a  definite  hydrate  was  ob- 
tained, bat  in  most  cases  this  was  suflBciently  close  to  indicate  the- 
probable  truth  of  the  hydrate  assumption. 

Discussion. 

The  President,  Professor  E.  "W.  Morley,  and  Professor  Duxstax 
commented  on  the  fact  that  Dr.  Hake  had  not  so  far  studied  the  rela- 
tion of  the  amount  of  absorption  to  the  vapour  pressure  of  water 
in  the  atmosphere  to  which  the  salts  were  exposed,  and  pointed  out 
that  until  this  had  been  done  no  positive  conclusion  could  be  drawn 
from  the  results. 

16.  "Seme  cerivativts  of  o-pheDoxyetLylmaloEic  acid  and  of  v-phen- 
oxyethylacetic  acid."  By  W.  H.  Eentley,  E.  Haworth,  and  W.  H. 
Perkin,  junr. 

-i-Fhenoxyethylvialomc  acid,  CeHsO-CHo-CHo-CHCCOOH)^,  is  easily 
prepared  by  the  action  of  CsHsO-CHo-CHeBr,  /3-bromethylphenyl  ether, 
on  ethylic  sodiomalonate,  and  the  hydrolysis  of  the  resulting  ethereal 
salt  with  potash.  It  crystallises  from  xylene  in  minute  needles  melt- 
ing at  142'  with  slight  evolution  of  gas. 

^{.PJienoxylntyric  add  CeHsO-CH^-CH.-CHo-COOH,  7-phenoxyethyl' 
acetic  acid,  is  obtained  by  heating  7-phenoxyethylmalonic  acid  to 
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160 — 200°  Tiiitil  the  evolution  of  carbon  dioxide  ceases.  It  separates 
from  light  petrolenm  in  thin  plates  niRlting  at  64 — 65°.  Heated  with 
fuming  hydrobromic  acid  it  loses  phenol,  foi'ming  a  bromo-deriva- 
tive,  "which,  on  boiling  with  sodium  carbonate  and  acidifying  the 
product,  yields  butyrolactone. 

I)ij)lienoxyethylmalonic  acid,  (C6H5'0'CH2"CH2)2C(COOH)2,  is  ob- 
tained by  acting  on  ethylic  malonate  twice  with  sodium  and  /3-brom- 
■ethylphenyl  ether,  and  subsequent  hydi'olysis  of  the  product  with 
potash.  It  crj'stallises  from  50  per  cent,  acetic  acid  in  prisms  melt- 
ing at  150°  with  decomj)osition, 

Diplieiwxyethylacetic  acid,  (C6H5'OCH2"CH2)2*CH"COOH,  is  pre- 
pared by  heating  dipbenoxyethylmalonic  acid  at  ISO'  until  carbon 
dioxide  ceases  to  be  evolyed.  It  separates  from  light  petroleum  in 
needlps  melting  at  88°. 

cc-Phenoxyetliyl-^l-liydroxy'butyric  acid,  p  tt  Q^pTr'.po-'^CH'COOH, 

results  on  heating  diphcnoxyethylacetic  acid  with  hydrogen  chloride, 
dissolved  in  acetic  acid  for  some  hours  at  130°.  It  ci'ystallises  from 
benzene  in  plates  melting  at  112°,  and  is  very  sparingly  soluble  in 
•ether. 

Ethyl(c-<^/-]jJienoxyef]iyI-a-methyl  malonate, 

PhO-CH2-CH2-CMe(OOOEt)2, 

is  pi'epared  hj  the  action  of  CBHsO'CHa'CHa'Br  on  the  sodium  com- 
pound of  ethylic  methyl  malonate.  It  is  a  thick,  colourless  oil 
(b.  p.  230°.  pressure  45  mm.),  which,  on  hydrolysis,  gives  the  cori-e- 
sponding  dibasic  acid  '•j-jjhenoxyeihyl-a.-methylmalo^iic  acid.  This 
acid  crystallises  from  benzene  in  colourless  prisms,  which  melt  at 
125°  C. 

-l-Phenoxyetliyl-oL-metliylacetic  acid  is  obtained  by  heating  the  pre- 
vious acid  at  180°  till  evolution  of  CO2  ceases,  and  then  distilling  in 
a  vacuum  (b.  p.,  207°,  pressure,  45  mm.).  Recrystallised  from  light 
petroleum,  the  acid  melts  at  80°.  This  acid  was  also  obtained  by 
the  action  of  /3-bromethylphenyl  ether  on  the  sodium  compound  of 
ethylic  methylacetoacetate,  and  saponifying  the  resulting  ether  (a 
•colourless  syrup,  b.  p.  185°,  pressure  40  mm.)  with  strong  alcoholic 
potash. 

a-Methylbutyrolactone  was  obtained  from  the  previous  acid  by  first 
treating  with  aqueous  hydrobromic  acid,  and  then  boiling  the  result- 
ing bromo-acid  with  sodium  carbonate  solution. 

The  lactone  was  then  reconverted  into  fv-bromethyl-a-methylacetic 
«cid  by  treatment  \vith  HBr.  This  acid,  which  is  very  unstable,  is  a 
brownish,  oily  substance  ;  its  ethyl  ether  is  also  unstable,  and  could 
not  be  distilled.     7-Chlorethyl-a-methyl  acetyl  chloride  was  obtained 
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as  a  colourless  liquid  (b.  p.  189°)  by  the  action  of  phosphorus  penta- 

chloride  on  a-niethylbutyrolactone.     This  chloride,  when  acted  on  by 

...^      ClCH3-CH3-CH-CONH-CaH5,      .., 
aniline,  gave  an  anilide,  I  which  crystal- 

C/H3 

lises  from  light  petroleum  in  colourless  prisms  (m.  p.  106°). 

17.  "  Note  on  the  preparation  of  glycol."    By  E.  Haworth  and  W.  H, 

Perkin,  jun. 

This  paper  describes  a  modification  of  the  usual  method  of  prepara- 
tion of  glycol,  which,  consists  in  decomposing  in  a  given  volume  of 
aqueous  potassium  carbonate,  successive  quantities  of  ethylene  di- 
bromide,  by  which  means  a  concentrated  solution  of  glycol  is  obtained, 
and  subsequent  loss  by  evaporation  is  reduced  to  a  minimum. 

18.  "  Luteolin."'  By  A.  G.  Perkin, 
Luteolin,  the  yellow  colouring  matter  of  Weld  (^Reseda  luteola),  was 
first  isolated  by  Chevreul  (/.  Chim.  Med.,  6,  157),  and  has  been  sub- 
sequently investigated  by  others.  The  formula  C:;uHu08  was  assio'ned 
to  it  by  Moldenhauer,  CioHsOs  by  Schiitzenberger  and  Paraf,  and 
CioHioOe  by  Hlasiwetz  and  Pfaundler.  The  results  here  obtained 
agree  with  C2uHu08  and  CisHioOe,  and  that  the  latter  is  correct  is 
proved  by  the  production  of  various  derivatives.  In  a  similar- 
manner  to  quercetin,  fisetin,  and  morin  (Trans.,  1895,  644),  luteolin 
combines  with  mineral  acids,  yielding  th.e  crystalline  compounds 
CijHi.OeH.SCCsHioOsHBr-HjO  and  Ci^H.oOsHCl-KoO,  which,  in 
contact  with  water,  are  decomposed  into  luteolin  and  the  free  acid 
Luteolin  yields  a  tetracetyl  compound,  Ci5H606(C2H30)4,  colourless- 
needles,  m.  p.  213 — 215°,  a  tetrabenzoyl  compound  Ci5H606(C7H50)4, 
m.  p.  200 — 201°,  and  a  dibromo-compound,  CiaHgBrjOe,  yelloAv  needles,. 
m.  p.  303°.  The  acetyl  compound  of  this  latter,  Ci5H4Br206(CoH30)4, 
melts  at  218 — 220°.  Rochleder  has  previously  found  that  luteolin,  by 
fusion  with  alkali,  yields  phlorogiucin  and  protocatechuic  acid,  but  pre- 
liminary experiments  liave  shown  that  though  the  former  is  so  pro- 
duced, the  presence  of  the  latter  could  not  be  detected.  There  was,  how- 
ever, isolated  a  second  substance  in  the  form  of  nearly  colourless  needles,, 
melting  at  210°,  but  giving  no  coloration  with  ferric  chloride.  Ou 
methylation,  luteolin  yields  a  compound  of  the  formula  Ci5Hfi06(CH3)4, 
m.  p.  191 — 192.  It  is  considered  probable  that  luteolin  is  very 
similarly  constituted  to  fisetin,  C15H10O6,  or  tetrahydroxy-yj-phenyl--/- 

O        OH 

pyron,  Herzig  (Her.,  1895,  28,  293),        |        |       |  ^ ^        ,  which  it 

CO 
very  closely  resembles. 
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19.  "An  examination  of  the  products  obtained  by  the  dry  distillation 
of  bran  with  lime."    By  W.  F.  Laycock,  Ph.D. 

Considerable  quantities  of  bran  and  unslaked  lime,  in  the  propor- 
tions of  1:2  by  weight,  were  subjected  to  dry  distillation.  The 
resulting  distillate  consisted  of  a  black  oil  floating  on  an  aqueous 
solution.  The  solution  contained  considerable  quantities  of  ammonia, 
chiefly  as  bicarbonate  also  amines  and  pyrrols,  together  with  small 
amounts  of  ketones,  and  ethyl  alcohol. 

The  oil  after  redistilling  was  treated  with  dilute  hydrochloric  acid 
and  the  pyridine  bases  thus  separated  were  afterwards  purified.  The 
unchanged  oil  was  freed  from  small  amounts  of  ketones  by  shaking 
with  sodium  bisulphite  solution.  The  residual  oil  consisted  of  a 
mixture  of  hydrocarbons  and  pyrrol  homologues  with  small  quantities 
of  furfuranes  and  an  indole. 

20.  "  Constitution  of  glycocine."    By  Joji  Sakurai. 

Since  the  publication  of  m.y  paper  on  the  "  Constitution  of 
glycocine  and  its  derivatives,"  (Proc.  137),  important  facts  have 
been  contributed  to  the  history  of  the  subject  by  eminent  autliori- 
ties,  and  it  is  interesting  to  observe  that  these  new  facts  are  either 
•confirmatory  of  the  ring  constitution  or,  at  least,  in  conformity 
with  it. 

Walker  (Proc,  137)  has  made  the  very  important  observation  that 
glycocine  is  virtually  a  non-conductor  of  electricity,  whilst  phenyl- 
glycocine,  hippuric  acid,  and  aceturic  acid  are  far  better  couducto)'s 
than  acetic  acid,  and  has  concluded  that  these  glycocine  derivatives 
must  be  open-chain  compounds  and  that,  by  analogy,  glycocine  itself 
has  not  the  ring  constitution.  But  if  electric  conductivity  of 
-glycocines  proves  anything  as  to  their  constitution  it  must  be  con- 
<5luded,  by  the  very  same  reasoning  that  glycocine  itself,  being  a 
non-conductor,  cannot  be  an  open-chain  compound.  A  probable 
explanation  of  the  difference  in  the  electric  conductivities  of  glyco- 
cine and  its  derivatives,  w^hich  gives  every  support  to  the  view 
of  the  cyclic  constitution  of  the  glycocines  seems  obvious  to  me.  It 
is  that  w^hile  glycocine  itself  appears  not  to  form  an  addition  com- 
pound when  dissolved  and,  consequently,  could  undergo  no  iouisation, 
its  derivatives  do  form  such  addition  compounds,  these  being,  as 
pointed  out  in  my  paper,  open -chain  compounds  and,  therefore, 
capable  of  more  or  less  ionisation.  Betaine  is  an  example  in  point 
which,  in  the  anhydrous  and  hydrated  states,  is,  by  universal  admis- 

.sion,  N(CH3)3-CH2'C0'0  and  HO-]S'(CH3)3-CH2-COOH,  respectively. 
i_ 1 

Tilden  and  Forster   (Trans.,  67,  4rS9 ;    Proc,  151)  find  thit  the 
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primaiy  action  of  nitrosyl  chloride  upon  gljcocine  and  several  o?  the 
acid-amides  is  to  replace  the  XHa-gronp  by  CI,  glycocine,  in  this 
manner,  producing  chloracetic  acid.  This  fact  they  consider  to  be  at 
variance  with  the  ring  formula  of  glycocine.  The  difBcalty,  how- 
ever, does  not  exist.  There  being,  as  they  say,  complete  removal  of 
the  NHs-group  by  XOCl  with  formation  of  Is'o,H20,  and  HCl,  the 
remaining  group  will  be  CHa'CO'O,  and  this,  like  ethylene  oxide,  will 

almost  inevitably  combine  with  hydx^ogen  chloride,  and  produce  chlor- 
acetic acid.  This  explanation  is  in  conformity  with  that  which  Tilden 
and  Forster  give  of  the  production  of  acetic  acid  from  acetamide, 
where  they  assume  that  acetyl  chloride  is  first  formed,  and  then  acted 
upon  by  water. 

The  ring  formula  of  glycocine  gives  yet  another  explanation  of  the 
formation  of  chloractic  acid,  and  again  from  Tilden  and  Forster's 
standpoint.  Admitting,  as  they  say,  that  by  the  action  of  nitrosyl 
chloride  there  is  an  interchange  between  NH2  and  CI,  of  the  divalent 
group,  NH3,  there  will  H  left  along  with  the  CI,  bat  hydrogen  and 
chlorine  being  both  monovalent,  the  H  will  go  to  the  half-freed  0,  sa 
as  to  give  rise  to  chloracetic  acid. 

H(XH2)-CH2-CO-0  -.  Hi(Cl>CH2-C0-0,  i.e.,  C1-CH,-C0-0H. 

I I 

These  two  explanations  of  the  production  of  chloracetic  acid  from 
glycocine  differ  only  in  assuming  or  not  that  hydrochloric  acid  has  a. 
temporary  existence  apart  from  the  rest  of  the  elements  prior  to  the 
formation  of  chloracetic  acid. 

A  full  account  of  the  facts  supporting  the  theory  that  the  glyf"*^- 
cines  are  closed  chain  compounds  is  contained  in  the  Journal  of  the 
College  of  Science,  Imp.  Univ.,  Japan. 


ADDITIONS  TO  THE  LIBRARY. 

I.  By  Purchase. 

Boltzmann,  L.  Vorlesungeu  iiber  Gastheorie.  Theil  I.  Theorie 
der  Gase  mit  Einatomigen  molekiilen,  deren  Dimensionen  gegen  die 
mlttlere  Wegliinge  verschwinden.    viii -1-204  pp.    Leipzig  1895.    8vo. 

Maxwell,  T.  C.  Ueber  Faraday's  Kraftlinien.  130  pp.  Leipzig 
1895.     8vo. 

(Ostwald's  Klassiker  der  Exakten  Wissenschaften.     G9.) 

Meyer,  L.,  und  Mendelejefi".  Das  Xatiii-liche  System  der  Chemi- 
schen  Elementes.     134  pp.,  with  a  Table.     Leipzig  1895.     Sro. 

(Ostwald's  Klassiker  der  Exakten  Wissenschaften.    68  ) 
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Seebeck,  T.  J.  Magnetische  Polarisation  der  Metalle  und  Erze- 
durch  Temperatur-Differenz.     120  pp.     Leipzig  1895.     8vo. 

(Ostwald's  Klassiker  der  Exakten  Wissenscliaften.     70.) 

Rideal,  S.  An  Introduction  to  the  Study  of  Disinfection  and 
Disinfectants,  together  with  an  account  of  the  chemical  substances 
used  as  antiseptics  and  preservatives.  With  19  figures  and  a  folding 
plate.     xii  +  328pp.     London  1895.     8vo. 

Carpenter,  W.  L.,  and  Leask,  H.  A  Treatise  on  the  Manufacture 
of  Soap  and  Candles,  lubricants  and  glycerin.  Second  edition,. 
I'evlsed   and    enlarged.     With    104   figures.     xii-f446    pp.     London 

1895.  8vo. 

II.  Donations. 

Pelouze,  J.,  and  Fremj,  E.  Abrege  de  Chemie.  Deuxieme  edition. 
Partie  I.  Notions  preliminaires  et  Metalioides,  avec  5  planches, 
Partie  II.  Metaux  et  Metallurgie,  avec  1  planche.  Pai'tie  III,. 
Chemie  Organique,  avec  1  planche.  G38  +  332  pp.  Paris  1853. 
8vo,  From  B.  H.  Brough,  Esq. 

Nicholson,  William.  The  First  Principles  of  Chemistry.  Second 
edition,  with  improvements.     560  pp.     London  1792.     8vo. 

From  B.  H.  Brough,  Esq, 

Meyer,  Dr.  Lothar.  Die  Atome  u.  ihre  Eigenschaften,  Sechste 
Auflage.  xviii  +  171  pp.  With  a  diagram.  (Die  Modernen  Theorien 
der  Chemie  u.  ihro  Bedeutung  fiir  die  Cheniische  Mechanik  i.  Erstes 
Buch).     8vo.  From  the  Publishers. 

Catalogue  of  Scientific  Papers  (1874—1883).  Compiled  by  the- 
Royal  Society  of  Loudon.     Vol,  XI.     (Pet — Zyb),     902  pp.     London 

1896.  4to.  From  the  Royal  Society. 


At  the  next  meeting  on  Thursday,  February  2)th,  there  will  be  a 
ballot  for  the  election  of  Fellows,  and  the  following  papers  will  be 
read : — 

"  The  origin  of  colour;  the  yellow  2  :  3-hydroxynaphthoic  acid." 

"  Note  on  etheriiicatiou." 

"  The  relation  of  pineue  to  citi-cne."     By  Prof.  Armstrong,  F.R.S, 


HAUlilSON   A.VD    SO^■S,  PEINTEKS  IN  OEDINAEr  TO  llEE  ilAJESIT,  ST.  MAKTIK's  LANE, 
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Febi-narj  20tli,  1896.     Mr.  A.  G.  Vernon  Harcourt,  President,  in  the 

cTiair. 

Messrs.  Jervis  E.  Foakes  and  C.  E.  Harrison  were  formally  admitted 
Fellows  of  the  Society. 

Certificates  were  read  for  the  first  tim.e  in  favonr  of  Messrs. 
Henry  Thomas  Dni'ant,  c/o  Messrs.  Loewenstein  and  Co.,  Johanncs- 
Jjurg,  Sonth  Africa;  Herbert  Edwin  Macadam,  Adam's  Chemical  Co., 
Victoria  Docks,  E. ;  Charles  H.  Reissman,  B.A.,  B.Sc,  Saxony  Villa, 
Oppidans  Road,  Primrose  Hill,  N.W. ;  James  Edwai'd  Shnni 
Tuckett,  M.A.,  l^,  Hyde  Road,  Eastbourne. 

It  was  announced  that  the  following  changes  in  the  Officers  and 
•Council  were  proposed  by  the  Council : — 

As  Vice-Prendents  :  Professor  James  Dewar,  F.R.S.,  and  Professor 
W.  A.  Tilden,  F.R.S.,  vice  Dr.  E.  Atkinson  and  Mr.  C.  O'Sullivan, 
F.R.S. 

As  Ordinary  Memhers  of  Council:  Dr.  Forster  Morley,  Dr.  G.  H. 
Morris,  Mr.  J.  W.  Rodger,  and  Professor  Arthur  Smithells,  vice  Pro- 
fessor H.  Dixon,  F.R.S. ,  Mr.  R.  J.  Friswell,  Dr.  Kipping,  and  Div  W. 
P.  Wynne. 

Messrs.  Bertram  Blount,  H.  Brercton  Baker,  and  Dr.  J.  Shields 
wei'e  appointed  to  audit  the  Society's  accounts. 

The  following  were  duly  elected  Fellows  of  the  Society. 

John  Allan,  Willinm  Henry  Barker,  B.Sc,  William  Henry  Bentley, 
B.Sc,  Maurice  Blood,  B.A.,  Joseph  Edwin  Alger  Blyde,  Joseph  John 
Bowley,  Herbert  Lister  Bowman,  [B.A.,  Daniel  Bray,  James  Kerry 
Burbri>]ge,  Hngh  Charles  Herbert  Candy,  B.Sc,  James  Craig,  M.A., 
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B.Sc,  Frank  Dixon,  Arnold  Eiloart,  Ph.D.,  Thomas  Ewan,  B.Sc , 
Ph.D.,  Charles  James  Pemmeller  Fuller,  Walter  Thomas  Grise, 
William  Harrington,  James  William  Helps,  Albei't  Howard,  Ernest 
Havnes  Jeffers,  James  Jolmstoue,  Cass  L.  Kennicott,  Laurence  W. 
Mathieson,  Joseph  Edward  Morrison,  Harold  Rostrou,  B.Sc,  Thomas 
Francis  Rutter,  B.Sc,  Charles  Edward  Sage,  Arthur  Philip  Salt, 
Peter  B.  Scotland,  Aitken  Migget  Simpson,  AmritaLal  Sircar,  L.M.S., 
Henry  George  Smith,  Benjamin  Bernard  Turner,  B.Sc. 

Of  the  following  papers  those  marked  *  were  read : — 

-*21.  "  The  origin  of  colour.    No.  XI.    The  yellow  colour  of  2  :  3-bydroxy- 
naphthoic  acid."    By  Henry  E.  Armstrong. 

Mohlau,  in  a  recent  most  interesting  note  (Ber.,  1895,  3100),  draws 
attention  to  the  remarkable  fact  that  2  :  3-hydroxynaphthoic  acid 
and  a  number  of  its  deri\'atives  are  coloured  (yellow)  substances. 
On   account  of   this  peculiarity,  he  proposes   to    substitute  for  the 

H 

conventional    formula  ,    the   isodynamic   expression 

I       I       JrooTT 


'COOH 


H, 

/Y\,o 

,  and  seeks  to  explain  the  fact  that  the  ethylic  salt 

H 
of   the    acid  dissolves  in   alkali,  yielding    a  yellow  solation,  by  the 
assumption  that  a  yellow  sodium  derivative  is  produced  by  the  dis- 
placement of  one  of  the  two  hydrogen  atoms  in  position  1. 

These  new  formulae  do  not  seem  to  harmonise  with  any  conception 
which  can  at  present  be  formed  as  to  the  interrelationship  of  colour 
and  stracture,  a  subject  to  which  the  present  writer  has  so  often 
dii'ected  attention  in  communications  to  the  Society  (compare  Proc, 
1890-93).  It  is  not  difficult,  however,  to  account  for  the  appear- 
ance of  colour  in  such  a  case  by  an  assumption  similar  to  that  already 
made  use  of  by  him  in  the  case  of  certain  terephthalic  and  other 
benzenoid  compounds,  as  well  as  of  certain  quinoline  derivatives 
(Proc,  1892,  103  ;  1893,  13,  52,  55,  206 ;  Trans.,  1892,  789). 

Whatever  the  exact  structure  of  [naphthalene  may  be,  it  is  pre- 
sumably centric  in  form,  and  notethenoid,  although  its  great  activity 
in  comi^arison  with  that  of  benzene  may  be  regarded  as  evidence  of  a 
strong  tendency  to  change  its  form.  Jf  it  be  supposed  that,  owing 
to  the  strong  tendency  Avhich  oxygon  exhibits  in  so  many  benzenoid 
compounds  to  assume  the  keto-form,  2  :  3-hydroxynaphthoic  acid  can 
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pass  from  the  hydroxy-  to  the  isodynamic  keto-form,  and  I'u  so  doing 
affect  the  structure  of  the  cycloid  itself,  in  the  manner  shown  by 
the  following  symbol;^, 

the  yellow  colour  is  accounted  for  without  difficulty,  as  such  a  com- 
pound would  be  not  only  an  orthoquinonoid  derivative  of  naphtha- 
lene, but  also  an  orthoquinonoid  derivative  of  benzene.  The  "  ethereal 
salt  "  of  such  an  acid  would  contain  a  free  hydroxy  1  group,  and 
migbt  therefore  well  be  acid. 

The  behaviour  of  the  acid  with,  phenylhydrazine,  to  which  Schopf 
has  just  drawn  attention  (Ber.,  1896,  265),  is  without  difficulty 
expressed  by  the  formula  here  suggested. 

*22.  "  Note  on  etherification."    By  Henry  E,  Armstrong. 

Mohlau,  in  the  paper  referred  to  in  the  foregoing  note,  calls,  atten- 
tion to  Y.  Meyer's  observation  that  the  2  :  3-acid  in  question  is  con- 
verted into  an  ethylic  salt  more  readily  than  is  the  isomeric  a-hydr- 
oxynaphthoic  acid,  and  regards  this  as  strong  evidence  in  favour  of 
his  view  of  the  constitution  of  the  acid. 

An  acid  represented  by  a  formula  such  as  is  suggested  above  would 
probably  be  particularly  prone  to  combine  with  an  alcohol,  thus 

3+EtOH=  I  Jg|t=H,0. 

\/\/-^i0H  \/\/h10H  '\A/'^i0H 

Attention  is  now  drawn  to  this  with  the  object  of  raising  the  ques- 
tion whether  some  such  explanation  may  not  apply  to  the  remarkable 
generalisation  at  which  V.  Meyer  has  arrived  in  the  case  of  diortho- 
substituted  acids,  and  which  he  has  sought  to  justify  by  introducing 
space  considerations. 

The  formation  of  a  salt  is  presumably  preceded  by  that  of  a  com- 
bination of  acid  and  "  alkaloid,"  from  which  water  is  then  eliminated. 
Just  as  the  acid-attracting  power  of  the  NH,  radicle  in  aniline  is- 
affected  by  the  introduction,  say,  of  chlorine,  so,  in  like  manner,  the 
"alkaloid"  attracting  power  of  the  carboxyl  group  may  be  assumed 
to  vary  as  radicles  are  introduced  in  its  neighbourhood  in  place  of 
hydrogen — more  particularly  in  the  case  of  benzenoid  compounds. 

Apparently  such  effects  are  not  sufficiently  taken  into  account — the 
observations  on  the  dimethylanilinesulphonic  acids  made  in  the 
writer's  laboratory  by  Miss  Evans  (compare  Proc,  1895,  2o5),  may 
be  referred  to  as  of  considerable  interest  from  this   point  of  view, 
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sliowing  as  tliey  do  that  the  mei-e  iutroduction  of  two  metliyl  groups^ 
into  the  NH-i-gronp  in  place  of  the  hydrogen  altogether  modifies  the 
character  of  the  compound,  rendering  it  insensitive  to  the  action  of 
In-ouiine  in  a  most  remarkable  manner.  It  is  intended  to  make  ex- 
periments to  ascertain  if  the  introduction  of  different  alkyls  into  the- 
carboxyl  group  affect  tlic  bchnriour  of  acids  in  any  similar  manner. 

*23.  "  The  relation  of  pineue  to  citrene."    By  Eeniy  ii.  Armstrong. 

A.  V.  Baeyer  in  his  recent  (I3th)  note  on  orientation  in  the  terpeae 
series  shows  in  a  most  interesting  manner  that  the  genetic  connec- 
tion existing  between  pinene  and  citrene  is  far  closei-  than  has 
hitherto  been  supposed.  It  may,  therefore,  be  desirable  to  briefly  put 
on  record  an  idea  with  reference  to  pinene  which  has  long  been  in  the 
writer's  mind,  and  which  has  led  him  to  regard  the  problem  of  its 
constitution  from  a  point  of  view  somewhat  similar  to  that  by  which 
V.  Baeyer  appears  to  have  been  guided. 

The   fact  that,  under  certain  conditions,  pinene  behaves  as  a  mon- 

(thenoid  compound,  and  yet  under  others  readily  gives  derivatives, 

sneh  as  the  citrene  dihydrochlorides,  led  him,  several  years  ago,  to 

consider  the  possibility  of  its   being  a  trimethylcne    derivative,   the 

."simplest  expression  for  which  would  be 

CK.     CH., 

\/ 
C-H 

II: 

1    1 

CH3 

It  is  unnecessary  to  point  out  how  such  a  compound  would  pass 
into  a  citrene-dihydrochloride  such  as  may  be  derived  from  Tiemann'.s 
citrene  formula,  the  formation  of  which  from  a  dipentamethj-lene 
derivative  such  as  pinene  is  represented  to  be  by  both  Bredt  and 
Tiemann  is  very  difficult  to  understand — not  to  say  eminently  im- 
probable. 

The  explanation  of  the  formation  of  a  compound  having  the  pro- 
perties of  the  hydrochloride  obtained  from  pinene — artificial  camphor 
— offers  perhaps  the  greatest  difficulty  at  present.  This  compound 
can  scarcely  be  a  direct  derivative  of  pinene,  and  seems  to  be  closely 
related  to  camphor — in  fact,  the  writer  has  obtained  a  small  quantity 
of  camphoric  acid  by  its  o.xidation  with  nitric  acid.  It  appears  not  im- 
probable that  some  more  or  less  profound  change  attends  its  forma- 
tion, and,  -with  the  aid  of  the  formula  above  given,  it  would  not  he- 
difficult  to  represent  the  production  from  the  trimethylene  radicle  of 
a   new  penta-   or  methyl-tetramethylene  ring  attached  to  contiguous 
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carbon  atoms   of  the  liexamsfchjlene  ring,  and  thus  to   arrive  at  a 
formnla  such  as  the  writer  long  ago  attributed  to  camphor. 

That  many  of  the  derivatives  obtained  from  camphor  are  the  end 
products  of  a  series  of  analytic  and  synthetic  changes,  there  can  be 
no  doubt;  it  is  impossible  to  explain  tbe  formation  of  substances  so 
different  as  cymene,  metacymene,  etliyldimetliylbenzene,  carvacrol 
and  acetylorthoxylene  in  any  other  way.  At  one  time  we  thought 
but  of  its  relation  to  cymene ;  latterly  the  relation  of  camphor  to 
trimethylsuccinic  acid  Las  monopolised  attention  :  but  it  may  well  be 
that  the  latter,  like  the  former,  is  an  elusive  support,  and  owes  its 
formation  to  atomic  redistribution. 

It  may  be  pointed  out  that  "  artiBcial  camphor,"  pinene  nitroso- 
chloride  and  pinene  dibromide  differ  in  a  remarkable  and  significant 
manner  in  ojitical  properties,  the  first  alone  being  optically  active.  It 
is  to  be  remembered  that  the  carbon  atoms  which  are  connected  by  an 
ethenoid  linkage  in  pinene  cannot  be  the  origin  of  its  optical  activity, 
and,  whatever  its  formula,  it  must  be  one  containing  at  least  one 
asymmetric  carbon  atom.  But,  this  being  the  case,  it  is  difficult  to 
understand  how  the  addition,  either  of  bromine  or  of  nitrosyl  chloride, 
can  give  rise  to  optically  inactive  products  capable  of  affording  an 
inactive  pitiene  ;  the  occurrence  of  "  racematisation"  in  such  a  case 
would  seem  to  indicate  that  the  region  in  which  the  asymmetric 
carbon  is  situated  also  becomes  affected,  although,  apparently,  but 
temporarily :  i.e.,  whatever  be  the  change,  it  is  subsequently  re- 
versed— even  when  pinene  is  converted  into  the  nitrosochloride.  If 
we  cannot  accept  this  conclusion,  we  must  admit  that  the  formulge 
hitherto  attributed  to  pinene  are  all  unsatisfactory  expressions  to  a 
far  greater  extent  than  we  have  ever  supposed.  The  ditficulty,  it 
may  be  added,  is  greater  in  the  case  of  such  a  formula  as  Tiemann's 
— as  this  contains  two  asymmetric  carbons — than  in  the  case  of 
those  proposed  by  v.  Baeyer,  or  by  the  writer. 

A  similar  argument  is  applicable  in  the  case  of  camphor.  If  the 
argument  of  the  following  note  be  admitted,  the  production  of  an 
inactive  campholide  on  reduction  of  camphoric  anhydride  (Haller, 
C  R.,  1896,  295)  may,  in  fact,  be  regarded  not  only  as  a  proof  that 
the  CO  group  undergoing  I'eduction  is  connected  with  an  hydrogen- 
ised  asymmetric  carbon  atom,  but  also  as  evidence  of  the  presence  of 
but  a  single  asymmetric  carboE  in  camphor. 

24.  "The  conditions  involved  in  the  occurrence  of  inversion  in  the 
case  of  asymmetric  (optically  active)  compounds.  By  Henry  E. 
Armstrong. 

Having  formed  the  opinion  that  the  changes  which  attend  the 
production  of  what  are  supposed  to  be  pinene  derivatives  merit  much 


46 

closer  attentioD,  the  -writer  lias  been  led  to  carefully  consider  Waldefl's 
recent  very  remarkable  observations  on  the  formation  from  each  of 
the  two  active  malic  acids  by  means  of  phosphorus  pentachloride  or 
bromide  of  an  oppositely  active  chloro-  or  bromo-succinic  acid,  from 
each  of  which  in  turn  a  malic  acid  of  its  own  order  of  activity 
may  be  obtained  (Ber.,  1896,  133).  It  does  not  appear  difficult  to 
explain  these  results  without  any  modification  of  our  current  theory,, 
and  attention  is  now  called  to  considerations  which,  perhaps,  may 
prove  to  be  of  importance  in  discussions  of  the  behaviour,  and  of  other 
questions  relating  to,  asymmetric  compounds. 

Wbeu  opheal  inversion  is  effected  by  hydrolytic  agents,  in  the  case 
of  an  aldose,  or  of  a  ketose  or  acid,  it  is  probable  that,  in  the  first 
instance,  the  keto-group  becomes  hydrated,  and  that  either  an 
"  aldehydrol,"  CH(OH),,  or  a  "  ketohydrol,"  C(0H)2,  or  an  "  acid- 
hydrol,"  C(0H)3,  is  produced.  When  water  is  withdrawn  from  such 
compounds,  if  the  water  be  formed  from  an  OH- group  of  the  hydrol 
complex  and  a  hydrogen  atom  attached  to  the  carbon  contiguous  to 
that  of  the  hydrol  complex,  an  ethenoid  derivative  will  be  formed,, 
thus 

CH-OH       ^^        CH-OH        C-OH 
I  +  OHo  =1  =11  +  OHo. 

CO -OH  ^        '       C(0H)3        C(OH),  ^  ^    - 

On  hydration,  according  as  hydration  takes  place  at  the  one  or  the 
other  junction  of  the  ethenoid  linkage,  such  a  compound  will  afford 
one  or  the  other  of  the  two  possible  asymmetric  forms  ;  and  if,  as  in 
the  case  of  tartaric  acid,  the  compound  be  symmetrical,  it  is  to  be 
expected  that  the  two  forms  will  be  produced  in  equal  proportions. 
But  if  an  unsjnimetrical  compound  be  thus  changed,  such  as  a  hexose 
or  an  acid  like  gluconic  acid,  it  is  to  be  expected  that  the  severance 
will  take  place  to  a  greater  extent  at  one  of  the  two  junctions,  and 
in  some  cases  perhaps  only  at  one.  The  striking  results  recently 
obtained  by  Lobry  de  "Bruyn,  and  all  E.  Fischer's  observations,  are  in< 
accordance  with  this  view,  which,  in  fact,  is  the  generally  accepted, 
one. 

When  malic  acid  is  acted  on  by,  say,  phosphorus  pentachloride, 
probably  the  first  action  to  occur  is  one  involving  the  formation  of  a 
chlorphosphonium  compound,  thus, 

(1)  CH-OH  +  PCla  =  CH-OPCU  +  HCl. 

The  next  stage  in  the  change  may  be  assumed  to  be  one  involving 
"  internal  condensation," 

(2)  C&-0PC1,  =  C<?       +  HCl 

PCL 
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Supposing  that  this  compound  be  tlien  acted  on  bj  hydrogen 
chloride  and  resolved  into  chlorosuccinic  acid  and  phosphoruis  oxy- 
ehloride,  if  tbe  attack  became  directed  by  the  phosphorus,  so  that  the 
chlorine  took  up  the  position  of  the  phosphorus,  complete  inversion 
would  be  effected  : 

b 

(3)  C<  1  ^,    +  HCl  =  CCIH  +  POCI3. 


It  will  be  obvious  that  such  an  explanation  may  be  of  genera! 
application,  especially  in  connection  with  the  pxclusive  production, 
under  natural  conditions,  of  a  single  asymmetric  form. 


*25.  "  The  production  of  naphthalene  and  of  isoquinoline  derivatives 
from  dehydracetic  acid."  By  J.  Norman  Collie,  Ph.D.,  and  N.  T.  M. 
Wilsmore,  M.Sc. 

It  was  shown  by  one  of  the  authors  (Trans.,  63,  329),  that,  under 
certain  conditions,  diacetylacetone  condenses  forming  a  yellow 
crystalline  compound,  apparently  a  benzene  derivative,  and  that  this 
further  condenses  easily,  forming  a  second  yellow  compound,  which 
was  shown  to  be  a  derivative  of  naphthalene. 

On  the  average,  dehydracetic  acid  yields  about  a  quarter  cf  its 
weight  of  the  first  compound.  A  dioxime  of  the  first  yellow  com- 
pound has  been  prepared  in  a  nearly  pure  state.  By  distilling  the 
diacetate  of  the  second  yellow  compound  with  zinc  dust,  a  naphtha- 
lene hydrocarbon,  m.  p.  75 — 78°,  has  been  prepared.  Its  composition 
agrees  well  with  that  of  a  dimethylnaphthalene.  On  oxidation  with 
dilute  nitric  acid  it  yields  an  acid,  giving  the  fluorescein  reaction. 
Analysis  of  the  silver  salt  of  this  acid  agrees  with  the  composition 
C9H602Ag2 ;  and  the  melting  point,  115 — 120°,  coincides  fairly  well 
with  that  found  for  benzene  1  methyl  3,  4  dicarboxylic  acid  (Ber.,  1892, 
2108).  By  the  action  of  strong  sulphuric  acid  on  the  second  yellow 
compound  (dimethylacetodinaphthol),  a  colourless  substance  results. 

By  the  action  of  strong  ammonia  on  the  first  yellow  compound,  a 
yellow  basic  substance  (CuHisXOo)  is  produced,  soluble  in  water  and 
in  alcohol,  forming  intensely  yellow  solutions.  The  chloride  and 
platinichloride  were  prepared  and  analysed.  On  heating  with  strong 
sulphuric  acid,  acetic  acid  is  given  off,  and  the  sulphate  of  another 
base  is  left.  This  base  has  the  composition  CoHislSrO.  On  oxidation 
it  yielded  an  acid,  which  appeared  to  be  a  lutidine  dicarboxylic  acid, 

CsHgNOi. 

The  authors  consider  it  probable  that  these  bases  are  derivatives- 
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of  isoquinoline  formed  by  condensation  of  the  yellow   benzene   com- 
pound with  ammonia. 

CHs/NcH^-CO-CHa  CE^.'^^I^^CE, 

+  NH3  =  i           +  2EroO. 

'v      JCO-CH^-CO-CHs  \/\/ 

OH  OH  CHj-CO-CHj 
CHg/YNcHs 

The  second  base  would  be      I        I      N  and  the  lutidine  dicarboxy- 

OH  OH. 


lie    acid, 


HOoC 
HO.c/N 

CH3  JCHg 

N 


*26.  "  Note  on  a  difficalty  encountered  in  the  determination  of  nitrogen 
by  the  absolute  method."  By  Wyndham  R.  Dunstan,  F.R.S.,  and 
F.  H.  Carr. 

The  percentage  of  nitrogen  in  aconitine  determined  by  the  soda- 
lime  process,  using  the  base,  or  by  the  absolute  method,  using  the- 
hydrochloride,  agrees  Avell  with  that  calculated  foom  the  formula 
C33H45NO12,  which  is  2"1  per  cent.  A  few  years  ago  Richards  and 
Rogers  (Ghem-ist  and  Druggist,  38,  242)  stated  that  when  the  amount 
of  "  nitrogen  "  in  aconitine  is  determined  in  the  usual  manner  by  the 
absolute  method,  it  is  found  to  correspond  with  nearly  twice  the  per- 
centage calculated  from  the  formula  given  above,  and  they,  therefore, 
proposed  to  alter  the  formula  of  aconitine  to  C33H43N2O10,  in  accord- 
ance with  the  results  of  their  determinations.  At  tliat  time  the 
present  writers  were  unable  to  look  into  the  cause  of  these  high 
results,  but  they  were  satisfied  as  to  the  accuracy  of  previous  de- 
terminations (with  the  hydrochloride),  showing  that  the  molecule  of 
the  alkaloid  contains  but  one  atom  of  nitrogen.  Recently  they  have 
had  occasion  to  determine  the  nitrogen  in  the  base  by  the  absolute- 
method,  the  air  being  expelled  from  the  combustion  tube  by  carbon 
dioxide  and  the  gas  collected  in  an  azotometer.  They  were  surprised 
to  find  that  over  4  per  cent,  of  gas  was  obtained  instead  of  2'1  per 
cent.,  the  calculated  quantity.  The  determination  has  since  been 
repeated  by  four  independent  observers,  every  2)recantion  being  taken 
to  ensure  complete  combustion  by  employing  a  long  layer  (about' 
fiO  cm.)  of  red-hot  copper  oxide,  and  by  conducting  the  burning 
slowly.  The  percentages  obtained  were  4*4,  53,  5"1,  3'8,  4"0,  4*1,  4'3. 
The  highest  percentages  were  obtained  when  the  burning  was  con- 
ducted at  about  the  usual  rate,  the  lowest  numbers  by  burning  ex- 
tremely slowly  and   maintaining  the  temperature  as  high  as  possible 
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throughout  the  process.  Similar  results  were  obtained  when  the- 
combustion  was  conducted  in  a  vacuam,  and  the  gas  drawn  off 
through  a  Sprengel  pump  in  the  manner  sug'gested  hy  Fi-ankland 
and  Armstrong.  The  hydrochloride  of  the  alkaloid,  however,  when 
burned  in  either  way,  gives  a  percentage  only  slightly  higher  than  the 
calculated  amount.  Strychnine  and  some  other  typical  nitrogenous 
organic  compounds  have  been  burnt  in  pre^^isely  the  same  manner  as 
aconitine,  but  the  percentages  found  were,  as  usual,  only  slightly 
higher  than  those  calculated  from  the  formula. 

A  quantity  of  this  gas  having  been  collected  in  different  experi- 
ments which  had  given  too  high  results,  a  complete  analysis  of  it  was 
made.  Nitric  oxide  and  carbon  monoxide  were  absfent.  By  exploding 
with  excess  of  oxygen,  measuring  the  contraction,  and  absorbing  the 
carbon  dioxide,  methane  was  proved  to  be  present.  Estimating  the 
methane  in  the  mixed  gas,  and  deducting  it  from  the  total  volume 
taken,  the  nitrogen  amounted  to  almost  exactly  2'1  per  cent.,  corre- 
sponding with  that  calculated  from  the  formula  C33H45NO10. 

Experiments  made  Avith  artificially  prepared  mixtures  have  shown 
that  when  largely  diluted  with  nitrogen,  methane  is  burnt  very 
slowly  and  with  difficulty  by  red-hot  copper  oxide.  In  conducting 
the  process  in  the  usual  manner  the  influence  of  the  carbon  dioxide 
used  to  expel  the  air  from  the  tube,  no  doubt  greatly  aggravates  the 
difficulty.  Aconitine  seems  to  be  exceptional  in  giving  rise  to  so 
much  methane  during  combustion.  Possibly  the  difficulty  might  be 
overcome  by  mixing  the  alkaloid,  not  merely  with  finely  powdered 
copper  oxide,  but  also  with  a  more  powerful  oxidising  agent,  as,  for 
example,  lead  chi^omate.  Xeither  aconitine  hydrochloride,  benz- 
aconine,  nor  aconine  hydrochloride  present  this  anomaly,  and  it  ha.s 
been  observed  that  if  aconitine  is  introduced  into  the  tube  along 
with  a  little  cuprous  chloride,  the  pei'centage  of  gas  obtained  corre- 
sponds very  nearly  with  the  calculated  quantity. 

27.  "  Mixed  diazoamides  containing  an  orthonitro-gi-oup."    By  Raphael 
Meldola,  F.R.S.,  and  Frederick  Williajn  Streatfeild,  F.I.C. 

Orthodinitrodiazoamidobenzeue,  which  was  prepared  and  described 
by  the  authors  in  their  last  communication  on  this  subject  (Trans.,. 
1894,  62),  does  not  appear  to  be  capable  of  ethylation  by  the  usual 
methods  (he.  cit.).  As  this  is  the  first  exception  that  has  yet  been 
found  to  the  general  method  of  alkylating  the  diazoamides  introduced 
by  the  authors  in  1886  (Trans.,  1886,  624),  it  became  of  special  inte- 
rest to  ascertain  whether  the  usual  triplet  of  isoraerides  could  be  pre- 
pared when  an  orthonitro-group  was  present  on  one  side  of  the  chain 
of  nitrogen  atoms.  The  mixed  diazoamide  from  ortho-  and  para- 
niti  aniline  was  prepared  by  both  methods  of  combination  in  the  iisual 
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"waj,  and  the  product  found  to  be  identical  irrespective  of  tlie  order  of 
diazotising.  So  far  the  production  of  tlie  compound  is  quite  normaL 
After  crystallisation  from  alcohol  it  consists  of  goldenyellow  scales 
melting  with  decomposition  at  192 — 193'^  when  the  temperature  is 
raised  rapidly.  The  formula  is  A\^ntten  (o)N02-C6H4-Is^3H-CeH4-N02(^), 
The  compound  is  decomposed  by  excess  of  strong  liydrochloric  acid 
at  ordinary  temperatures  into  the  usual  mixture  of  four  products, 
viz.,  ortho-  and  para-nitraniline  and  the  corresponding  diazo-chlo- 
rides.  It  has  the  acid  characters  common  to  all  the  dinitrodiazo- 
amides,  dissolving  in  alkaline  solatious  with  a  reddish  colour,  aud 
being  precipitated  unchanged  by  acids.  By  the  action  of  ethyl  iodide 
on  the  potassium  salt  in  alcoholic  solution  the  ethyl  derivative  is  ob- 
tained in  the  usual  way.  The  latter  consists  of  orange  needles 
melting  at  177 — 179°. 

A  special  attempt  was  made  in  this  case  to  separate  the  mixed 
diazoamide  into  isomerides  by  fractional  ethylation,  but  the  result 
was  negative,  the  product  being  simply  a  mixture  of  unethylated 
compound  (m.  p.  1 92 — 193°)  and  the  ethyl  derivative  (m.p.  177 — 178°). 
Under  all  circumstances,  the  ethylation  of  this  diazoamide  is  incom- 
plete, a  certain  amount  of  unchanged  substance  being  left  in  the 
mother  liquor,  even  when  potassium  hydroxide  and  ethyl  iodide  are 
used  in  excess. 

The  behaviour  of  the  ethyl  derivative  towards  hydrochloric  acid  is 
quite  exceptional,  and  the  products  of  its  decomposition  are  ethyl-p- 
nitraniline  and  orthonitrodiazobenzene  chloride.  This  is  the  first  in- 
stance which  has  come  under  our  observation  in  which  an  alkyl- 
diazoamide  from  the  direct  alkylation  of  a  mixed  diazoamide  has- 
given  only  two  instead  of  four  products  on  decomposition  by  acid.  This 
eth}l  derivative  is  also  remarkable  for  its  stability  towards  hydro- 
chloric acid,  as  it  had  to  be  kept  at  a  temperature  of  about  80 — 90° 
for  some  hoars  in  presence  of  a  large  excess  of  acid  before  decom- 
position was  complele.  Not  a  trace  of  nitrogen  was  evolved  during 
the  decomposition.  The  products  were  identified  by  iiltering  the 
cold  acid  solution  into  an  alkaline  solution  of  /9-naphthol  (Trans., 
1887,  488)  and  collecting  the  bright  red  precipitate  which  at  once 
formed.  The  latter,  after  washing  with  water,  was  extracted  with 
hydrochloric  acid  which  removed  ethyl -^-nitraniliue  :  melting  point 
of  nitrosamine  119—120°  (Trans.,  1886,  631).  The  red  residue 
proved  to  be  orthonitrobenzeneazo-/3-naphthol,  m.  p.  210°  (Meldola 
and  Hughes,  Trans.,  1891,  374).  These  results  indicate  for  the 
ethyl  derivative  the  definite  formula 

yp.,  
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This  view  was  confirmed  by  combining  diazotised  orthonitraniline 
■svitb  ethjl-p-nitrauiline  when  the  same  compound  (m.  p.  177 — 179^) 
was  ob|-ained  and  not  an  isomeride. 

The  explanation  of  the  exceptional  bebaviour  of  ibis  etbyl  deriva- 
tive is  bound  up  witb  the  general  question  of  the  "protecting  infiu- 
•ence  "  of  a  nitro-gronp  in  the  ortho-position,  as  shown  more  especially 
by  the  recent  researches  in  Victor  Meyer's  laboratory,  which  bring 
out  very  clearly  the  influence  of  ortho-substituents  in  preventing 
alkylation  of  the  carboxyl  group. 

The  System  X<[^tt?,-v-  .y  is  incapable  of  being  alkylated  when  NO^ 

■a7id  KH  ai-e  in  the  ortho-position.  An  attempt  to  prepare  the  isomer- 
ide  by  the  action  of  diazotised  paranitraniline  on  ethyl-o-nitraniline 
brought  out  still  more  forcibly  the  influence  of  the  orthonitro-group. 
Combination  could  not  be  effected  under  any  of  the  conditions  which 
so  readily  furnish  the  other  alkyldiazoamides  ;  paranitrodiazobeuzene 
chloride  does  not  appear  to  have  any  action  on  ethyl-o-nitraniline. 

It  may  be  of  interest  to  state  in  conclusion  that  these  results  are 
of  great  importance  as  establishing  the  fixity  of  the  alkyl  group  when 
once  introduced  into  a  diazoamide.  If  this  group  were  at  all 
"  labile,"  it  might  have  been  expected  that  by  the  action  of  diazotised 
paranitraniline  on  ethyl-o-nitraniline  the  same  compound  would  have 
been  obtained  as  by  the  action  of  diazotised  orthonitraniline  on  ethyl- 
p-nitraniline.  In  the  former  case,  as  we  have  proved,  the  compounds 
remain  for  days  in  contact  without  combining.  The  difficulty  which 
we  have  experienced  in  preparing  ethyl-o-nitraniline  is  also  due  to 
this  same  influence  of  the  orthonitro-group.  Since  orthodinitrodiazo- 
amidobenzene  cannot  be  ethylated,  we  were  unable  to  prepare  it  by 
tlie  decomposition  of  this  compound.  Attempts  to  ethylate  ortho- 
nitraniline directly  gave  unsatisfactory  results,  as  also  did  the  pub- 
lished methods  {Beilstein,  vol.  II,  332).  The  simplest  method, 
according  to  our  experience,  is  to  heat  orthonitrophenol  ether  (ethyl) 
with  alcoholic  ethylamine  in  a  sealed  tube  for  12  hours  at  150°. 

23.  "  Aliyl-p-dinitrodiazoamidobenzene :  a  study  of  the  relations  between 
melting"  point  and  constitution."  By  Raphael  Meldola,  F.R.S.,  and 
Frederick  WiUiam  Streatfeild,  F.I.C. 

As  the  introduction  of  alkyls  into  diazoamides  always  lowers  the 
melting  point,  the  lowering  being  greater  the  greater  the  weight  of 
the  homologous  radicles  introduced,  the  above  compound  was  pre- 
pared with  a  view  to  ascertaining  whether  the  same  rule  holds  good 
for  unsaturated  radicles.  It  was  found  that  paradinitrodiazoamido- 
bcnzene  could  be  quite  readily  converted  into  an  alkyl  derivative  by 
the  action  of  potassium  hydroxide  and  all\-l  iolide  in  the-  usual  way. 
The  pure  compound  forms  small  yellow  needles,  m.  p.  16i — 165°. 
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'0"0826  gave  15'1  c.c.  moist  niti'ogen  at  14'5°  and  7591'  mm.  =  2142  N. 
(p)X02-C6H4-Xi-N(C3H5;-CaHi-N02(p)  requires  X  =  21-±0  per  cent. 

The  melting  point  of  the  original  compouud  is  about  236°  (if  the 
temperatiire  is  i-aised  A'erv  rapidly),  of  the  methyl  derivative  219^,  of 
the  ethyl  derivative  191 — 192",  and  of  the  benzyl  derivative  190" 
(Trans.,  1887,  112).  Taking  the  upper  limit  of  temperature  at  which 
the  original  compound  decomposes  (236°)  the  depression  produced  by 
methyl  is  17",  ethyl  4<i°,  benzyl  46°,  and  allyl  71°.  It  thus  appears 
i:bat  the  unsaturated  radicle  lowers  the  melting  point  to  the  same 
•extent  (27°)  as  the  difference  between  the  methyl  and  ethyl  deriva- 
tives, and  so  far  allyl  may  be  said  to  exert  a  normal  influence.  In 
otber  words,  the  difference  between  the  allyl  and  ethyl  derivative  is 
the  same  as  between  the  ethyl  and  methyl  derivative.  Since  benzyl 
prodaces  practically  the  same  lowering  as  ethyl,  it  would  further 
appear  that  the  nature  of  the  group  in  direct  combination  with,  the 
nitrogen  atom  is  of  paramount  influence,  and  that  any  other  radicles 
.associated  with,  this  group,  such  as  CcHj  in  CHo-CdHs,  are  of  subsi- 
diary influence.  The  actual  weight  of  the  introduced  radicle  is  thus 
of  small  importance  as  compared  with  its  constitution. 


At  the  next  meeting  ou  Thursday,  March  oth,  the  following 
ijmpers  "will  be  read  : — 

"  The  explosion  of  cyanogen."  By  Professor  H.  B.  Dixon,  F.R.S., 
E.  H.  Strange,  and  E.  Graham. 

"The  mode  of  burning  of  carbon."     By  Professor  H.  B.  Dixon. 

"The  detonation  of  chlorine  peroxide."  By  Professor  H.  B. 
Dixon  and  J.  A.  Harkcr. 

"  The  combination  of  carbon  and  hydrogen."  By  Di-.  Bone  an  I 
D.  S.  Jerdan. 
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Marcli  oth,   1896.     Mr.  A.   G.  Yernon  Harcourt,   President,  in  the 

chair. 

Messrs.  Alexander  Simpson,  Joseph  John  Bo-.vley,  "Walter  A.  Yoss, 
and  William  A  Bone  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favonr  of  Messrs. 
John  Percival  Jenkins,  30,  St.  John's  Road,  Clifton,  Bristol ; 
Tom  Mitchell,  Cemetery  House,  Shaw,  near  Oldham ;  Raymond  St, 
George  Ross,  80,  Britannia  Square,  Worcester, 

Of  the  following  papers  those  marked  *  were  read  : — 

*29.  "  The  explosion  of  cyanogen."     By  H.  B.  Dixon,  M.A.,  F.R.S., 
E.  H.  Strange,  B.Sc,  and  E.  Graham,  B.Se. 

Since  it  has  been  shown  by  previous  investigations  that  cyanogen 
probably  bnrns  first  to  carbonic  oxide,  and  secondly  to  carbon  dioxide, 
both  in  ordinary  flames  and  in  the  explosion  wave,  and  since  the 
burning  of  carbonic  oxide  to  carbon  dioxide  appears  to  be  generally 
conditioned  by  the  presence  of  water  vapoui",  it  seemed  of  interest  to 
investigate  the  course  of  the  chemical  changes  occurring  in  the  coni" 
plete  combustion  of  cyanogen. 

The  authors  first  measured,  the  rate  of  explosion  of  cyanogen  with 
an  excefis  of  oxygen.  The  conclusion  drawn  is  that  when  cyanogen  is 
exploded  with  its  own  volume  of  oxytren  it  burns  directly  to  carbonic 
oxide ;  on  adding  a  second  volume  of  oxygen  to  the  mixture,  cai-bonic 
oxide  is  formed  in  the  wave-front,  and  the  heated  carbonic  oxide  and 
o&ygcu  cumuitie  behind  thy  wave-front ;  on  adding  more  oxygen  thy 


54 

formation  of  carbon  dioxide  is  sufficiently  rapid  to  affect  the  velocity  of 
the  wave  itself.  W^Iien  one  volume  of  cyanogen  is  exploded,  with  four 
volumes  of  oxygen,  the  rate  is  5  per  cent,  faster  than  the  rate  calcu- 
lated on  the  supposition  that  the  cyanogen  is  only  burning  to  car- 
bonic oxide  in  the  v.'ave-front.  The  formation  of  carbon  dioxide, 
although  without  influence  on  the  velocity  of  the  wave  in  the  faster 
explosions,  is  found  to  exert  an  influence  in  the  slower  explosions. 

In  order  to  study  the  intensity  and  duration  of  the  flame  following 
the  explosion  wave,  photographs  were  taken  of  the  jets  of  flame  pro- 
jected from  the  euds  of  long  tubes  filled  with  the  explosive  mixtures 
of  cyanogen  and  oxygen.  Since  the  wave  travels  faster  than  sound, 
in  the  unburnt  gas  the  wave-front  must  reach  the  end  of  the  tube 
before  any  other  disturbance  can  be  propagated,  through  the  gas ; 
the  jet  of  flame  which  is  driven  from  the  tube  must  accordingly  be 
part  of  the  column  of  buiming  gases  following  in  the  wake  of  the 
wave.  When  cyanogen  is  burnt  with  its  own  volume  of  oxygen  to 
carbonic  oxide,  the  intensity  of  the  explosion  is  very  great,  but  only 
a  very  slight  jet  of  flame  i.^  projected  from  the  tube.  The  length  of 
column  of  highly  heated  gases  must  be  short.  But  when  cyanogen  is 
burnt  with  twice  its  volume  of  oxygen  to  carbon  dioxide  the  explosion 
is  less  intense,  but  the  jet  of  flame  projected  from  the  tube  is  long 
and  of  considerable  brightness.  The  column  of  highly  heated  gases 
must  therefore  be  long.  If  the  extra  oxygen  is  inert  in  the 
wave-front  it  acconnts  for  the  superior  brilliancy  of  the  unimpeded, 
reaction  05^2  -I-  O2  =^  2C0  -f  N2  over  the  impeded  reaction  C2N2  + 
2O3  =  2C0  +  O2  +  N2,  and  if  the  formation  of  carbon  dioxide  mainly 
occurs  behind  the  wave,  it  accounts  for  the  brightness  of  the  jet  of 
still  burning  gases  thrown  from  the  tube  in  the  second  case. 

To  obtain  a  direct  record  of  the  intensity  and  length  of  flame  in 
the  two  cases,  the  explosion  w"ave  was  photographed  on  a  very 
rapidly  moving  film  as  it  passed  a  short  window  in  a  long  tube.  The 
sensitive  film  was  fixed  round  a  light  iron  drum  driven  by  a  high 
speed  electric  motor.  Two  tubes,  each  provided  with  a  window,  wore 
fixed  side  by  side,  one  being  filled  with  one  mixture,  the  second  with 
the  other.  The  gases  being  fired  simultaneously,  the  two  flames 
were  photographed  on  the  same  film.  On  developing  the  film  in  a 
long  trough  each  image  received  precisely  the  same  treatment,  and 
one  could  be  compared  with  the  other. 

The  front  of  the  flame  in  all  cases  was  sharply  defined,  Init  the 
rear  of  the  flame  dies  away  in  a  tail  which  gradually  thins  out.  When 
cyanogen  is  exploded  with  its  own  volume  of  oxygen,  an  intense 
image  of  the  window  is  produced,  only  slightly  drawn  out  by  the 
revolution  of  the  drum,  followed  by  a  faint  and  short  tail.  When, 
however,  cyanogen  is  exj)loded  witli  twice  its  volume  of  oxygen,  the 
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image  is  not  so  bright  and  there  is  no  abrupt  fall  in  intensity  ;  the 
tail  is  much  brighter  and  longer.  These  photographs  accord  Avith  the 
view  that  cyanogen  burns  first  to  carbonic  oxide,  and  that  the  foruia- 
tioa  of  carbon  dioxide  is  a  secondai-y  action. 

Photographs  were  then  taken  -with  the  same  apparatus  of  the 
flames  produced  by  mixtures  of  cyanogen  with  two  vols,  of  oxygen 
(1)  well  dried,  and  (2)  moist.  No  difference  could  be  detected  in 
the  images  of  the  flames.  Water-vapour,  therefore,  does  not  seem  to 
affect  the  reaction  between  oxygen  and  the  just-formed  carbonic 
oxide.  Similar  photographs  of  the  flames  produced  in  mixtures  of 
carbonic  oxide  and  oxygen  in  the  dry  and  moist  state  showed  a 
marked  difference  :  in  the  presence  of  steam  the  flame  is  intenser  and 
fchorter. 

*30.  "  On  the  mode  of  formation  of  carbon  dioxide  in  the  burning  of 
carbon-compounds."    By  H.  B.  Dixon,  M.A.,  F.R.S. 

Assuming  that  in  the  combustion  of  carbon  compounds  the  carbon 
burns  first  to  carbonic  oxide,  the  author  discusses  the  views  that 
have  been  advanced  concerning  the  function  of  steam  in  promoting 
the  union  of  carbonic  oxide  and  oxygen. 

Professor  Armstrong  considers  that  the  moisture  acts  as  an  elec- 
trolyte, and  that  chemical  change  only  takes  place  when  carbonic 
oxide,  steam,  and  oxygen  are  in  contact.  The  chief  difficulty  in 
this  theory  is  to  account  for  tlie  great  velocity  with  which  the 
explosion  wave  is  piopagaied  through  a  damp  mixture  of  carbonic 
oxide  and  oxygen.  In  gaseous  mixtures  the  rate  of  explosion 
approximates  to  the  rate  of  the  forward  movement  of  the  reacting 
nioltcules,  i.e.,  the  wave  is  transmitted  like  sound  fi-ora  molecule  to 
molecule.  According  to  the  electrolytic  theory,  the  chemical  change 
could  only  occur  on  the  simultaneous  collision  of  at  least  three  mole- 
cules ;  yet  the  explosion  wave  is  propagated  in  carbonic  oxide,  steam, 
and  oxygen  at  a  rate  of  17t)8  metres  per  second.  In  the  explosion 
of  cyanogen,  carbon  dioxide  is  formed,  without  the  intervention  of 
steam.  This  theory,  which  has  the  advantage  of  including  a 
number  of  cognate  phenomena,  seems  better  suited  to  explain 
reactions  at  ordinary  temperatures  than  those  occurring  in  the  explo- 
sion wave. 

A  similar  difficulty  occurs  in  Professor  J.  J.  Thomson's  theory, 
according  to  which  the  steam,  by  forming  liquid  particles,  produces 
dissociation  of  the  oxygen  molecules,  and  thus  facilitates  the  oxida- 
tion of  the  carbonic  oxide.  It  is  hard  to  understand  how  steam, 
which  is  far  below  the  saturation  point  at  ordinary  temperatures,  can 
be  condensed  in  the  explosion  wave. 

Mendeleef  considers  that  carbonic  oxide  cannot  combine  directly 
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with  oxygen  because  all  combination  between  gases  takes  place 
according  to  the  law  of  equal  volumes,  Caibonic  oxide  and  steam 
react  in  equal  volumes,  and  therefore  the  change  begins  by  the  car- 
bonic oxide  taking  the  oxygen  from  the  steam.  The  liberated 
hydrogen  unites  with  its  own  volume  of  oxygen  to  form  hydrogen 
peroxide,  and  this  in  turn  reacts  with  its  own  volume  of  carbonic 
oxide  to  form  carbon  dioxide  and  water.  The  spark  will  not,  how- 
ever, kindle  a  mixture  of  dried  carbonic  oxide  and  nitrous  oxide 
(mixed  in  equal  volumes),  but  the  addition  of  a  trace  of  steam  renders 
the  mixture  explosive. 

Lothar  Meyer  and  BeketofF  attribute  the  influence  of  the  steam 
to  the  fact  that  the  direct  action  of  carbonic  oxide  on  oxygen 
requires  a  very  high  temperature,  whereas  carbonic  oxide  decomposes 
steam  mnch  more  readily.  But  although  it  may  be  true  that  steam 
facilitates  the  oxidation  of  carbonic  oxide  on  account  of  the  low 
temperature  of  tlie  reaction,  this  does  not  account  for  the  non-union 
of  carbonic  oxide  and  oxygen  at  the  intensely  high  temperature 
produced  in  the  wave-front  in  the  explosion  of  cyanogen. 

The  author  shows  that  a  dried  mixture  of  carbonic  oxide  and 
ozonised  oxygen  is  not  inflamed  by  the  spark  ;  here  the  resistance 
cannot  be  attributed  to  the  stability  of  the  oxygen. 

The  author  has  repeated  Boketoff's  experiment  of  exploding 
together  a  mixture  of  cyanogen,  carbonic  oxide,  and  oxygen  in  the 
dry  state,  With  quantities  of  cyanogen  below  12  per  cent,  the 
flame  causes  an  incomplete  combustion  of  the  carbonic  oxide.  The 
same  results  were  obtained  when  carbon  bisulphide  was  substituted 
for  cyanogen.  The  more  intense  the  exciting  flame,  the  larger  was 
the  amount  of  carbonic  oxide  burnt. 

The  dissociation  of  carbon  dioxide,  held  by  Bunsen  and  by  Deville 
to  limit  the  combustion  of  carbonic  oxide  and  oxygen,  may  be  the 
reason  why  carbonic  oxide  and  oxygen  do  not  unite  in  the  wave- 
front,  but  can  combine  as  the  gases  cool  down  behind  the  wave. 
The  reaction  between  steam  and  carbonic  oxide  gives  out  little 
heat,  so  carbonic  acid  might  be  formed  indirectly,  and  the  liberated 
hydrogen  might  re-form  steam,  which  coald  exist  at  a  temperature  at 
which  carbonic  acid  would  be  broken  up.  The  union  of  dry  carbonic 
oxide  and  oxygen,  without  flame,  on  the  surface  of  platinum  may  be 
due  partly  to  the  power  of  the  metal  to  conduct  away  heat. 

The  dissociation  theory  explains  some  of  the  facts  observed  concern- 
ing the  combustion  of  carbonic  oxide,  but  probably  some  other  cause 
exists  which  limits  the  union  of  carbonic  oxide  and  oxygen  at  lower 
temperatures. 

The  Rontgen  rays  do  not  appear  to  make  a  dried  mixture  of  car- 
bonic oxide  and  oxygen  inflammable. 
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*31.  "  On  the  explosion  of  chlorine  peroxide."    By  H.  B.  Dixon,  M.A., 
F.R.S.,  and  J.  A.  Harker,  D.Sc. 

The  decomposition  by  shock  of  endothei'mic  compounds,  discovered 
by  M.  Berthelot.  and  the  explosion  of  carbon  bisulphide  vapour 
described  by  Dr.  Thorpe,  led  the  authors  to  determine  whether  a 
true  explosion- wave  was  transmitted  tlirough  these  compounds. 
It  was  found,  however,  that  when  a  charge  of  fulminate  was  fired  in 
a  steel  bomb  attached  to  a  long  tube  filled  with  cyanogen  or  acetylene, 
the  detonation  Avas  not  transmitted  through  the  gas  in  the  tube 
except  for  a  short  distance.  With  carbon  bisulj^hide  the  flame 
extended  for  some  distance,  but  gradually  died  out.  M.  Maquenne 
has  recently  obtained  similar  results. 

A  mixture  of  chlorine  peroxide  and  oxygen  (with  a  ti^ace  of 
chlorine)  was  prepared  b}"  warming  potassium  chlorate  with  sulphuric 
acid.  The  gases  were  passed  up  through  a  long,  glass  tube,  33  ft. 
long,  inclined  at  an  angle  of  30".  When  the  tube  was  full,  "  bridge- 
pieces  "  were  clamped  on  at  each  end.  The  explosion  was  started  by 
igniting  a  mixture  of  hydrogen  and  oxygen  in  one  bridge-piece. 
The  explosion  wave  set  up  in  this  was  communicated  to  the  chlorine 
peroxide.  By  making  the  explosion  break  a  silver  bridge  (coated 
with  paraffin)  at  each  end  of  the  tube,  the  rate  of  the  explosion  was 
determined  on  the  electric  chronograph.  A  sample  of  the  gas  for 
analysis  was  collected  at  the  end  of  the  tube. 

In  two  experiments  the  following  results  were  obtained. 

r,  -^^         n     •   .  Eate  of  explosion  in  metres  per 
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It  would  appear,  therefore,  that  a  true  explosion-wave  is  propagated 
through  chlorine  peroxide. 

*32.  "Note  on  the  use  of  certain  phosphorescent  substances  in 
rendering  x-rays  visible."    By  Herbert  Jackson. 

In  a  former  paper  on  "  Observations  on  the  Natui-e  of  Phos- 
phorescence "  (Trans.,  1894,  734),  the  author  drew  attention  to  the 
similar  nature  of  the  phenomena  of  phosphorescence  obtained  with 
various  substances  placed  either  inside  or  outside  of  a  vacuum  tube. 
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Since  the  publicatiou  of  that  jiaper,  the  work  has  been  continued, 
mainly  Avith  a  view  to  studying  the  relation  of  phosphorescence  to 
the  chemical  structure,  and  more  especially  to  the  spectra  of  the  sub- 
stances which  exhibit  the  phenomena.  The  present  note  is  put  for- 
ward because  the  author's  experience  has  enabled  him  to  obtain  useful 
results  in  the  attempt  to  render  certain  structures,  &c.,  visible  by 
means  of  the  radiations,  the  eifect  of  which  on  photographic  plates 
has  latterly  attracted  so  much  attention. 

The  existence  of  something  proceeding  fi'oni  a  vacuum  tube  capable 
of  penetrating  many  otherwise  opaque  bodies  was  first  made  public 
by  Lenard.  The  author  employed  at  the  time,  and  has  since  used, 
such  substances  as  ebonite,  metals,  and  other  opaque  sheets  as  win- 
dows or  covers  to  vacuum  tubes  in  studying  phosphorescence  with 
such  receptive  substances  as  the  platinicyanides,  the  oxides  and 
carbonates  of  many  metals,  and  the  sodium,  potassium,  and  lithium 
haloids. 

The  knowledge  of  the  nature  of  the  radiations  which  induce  phos- 
phorescence in  many  substances  outside  a  vacuum  tube  has  recently 
been  very  greatly  added  to  by  Professor  Rontgen's  discovery  that 
they  exhibit  none  of  the  phenomena  of  refraction,  diffi'action,  and 
interference.  To  this  important  discovery  he  has  added  the  interest- 
ing observation  of  the  relative  transparencies  of  bone  and  flesh. 

The  vacuum  tube  most  suitable  for  showing  the  phenomena,  in  the 
writer's  experience,  is  a  slight  modification  only  of  one  invented  by 
Mr.  Crookes  to  illustrate  the  heating  effect  of  focussed  radiant 
matter. 

It  consists  of  a  concave  aluminium  cathode  and  a  platinum  anode. 
The  latter  is  inclined  at  an  angle  of  45°,  and  spreads  the  rays  from 
the  cathode  in  every  possible  direction,  apparently  by  scattered 
reflection. 

Such  a  tube  has  been  regularly  employed  by  the  author  in  experi- 
ments upon  the  phosphorescence  of  the  platinicyanides,  and  of  some 
SQO  other  substances,  and  Avas  first  used  by  him  in  January,  1894. 
About  70  tubes  Avere  made  in  the  attempt  to  obtain  the  best  results, 
but  so  far  the  one  described  has  pro\'ed  to  be  the  most  active. 

To  obtain  good  results  the  A^acuum  must  be  high.  Apparently  the 
nature  of  the  residual  gas  does  not  afl:'ect  the  working  of  the  tube  in 
any  marked  manner.  Both  Dr.  Xorman  Collie  and  the  author  have 
tried  a  number  of  gases  Avithout  noticing  any  marked  difference. 
This  may  be  largely  due  to  the  fact  that  if  a  mercury  pamp  be  used  a 
A-cry  considei-able  percentage  of  the  residual  gas  is  the  vapour  of 
that  metal. 

The  most  brilliantly  phosphorescent  substnnce  yet  obtained  is 
potassium  platinicyanido.     This  salt  crystallises  Avith  three  molecular 
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proportions  of  water,  and  is  most  active  in  its  fully  hydrated  state. 
It  effloresces,  and  should  therefore  be  used  in  such  a  way  that  either 
it  cannot  lose  Avater  or  can  be  readily  moistened.  If  this  platini- 
cyanide  be  painted  ou  to  black  cardboard,  or  thin  vulcanite,  &c.,  its 
phosphorescence  will  enable  transparent  and  opaque  objects  to  be 
clearly  differentiated. 

The  particular  potassium  salt  was  chosen  from  considerations  of 
the  brilliant  expanse  of  blue  seen  in  the  spectrum  of  compounds  of 
that  metal.  Many  of  the  other  platinicyanides  have  been  tried  as 
well  as  a  number  of  the  platosamine  salts.  With  none  of  them  is  the 
amount  of  light  equal  to  that  of  the  potassium  salt. 

A.  study  of  the  phenomena  daring  the  exhaustion  of  the  tube 
shows  that  the  rays  (it  is  convenient  to  speak  of  rays)  proceeding 
from  the  concave  cathode  meet  apparently  at  the  centre  of  curvature 
and  diverge  in  a  solid  cone.  As  the  vacuum  becomes  higher  this 
cone  narrows  until,  when  the  exhaustion  required  for  the  maximum 
phosphorescence  outside  the  tube  is  attained,  it  apparently  becomes 
a  straight  line. 

If,  as  at  present  observation  seems  to  indicate,  the  rays  from  the 
cathode  are  still  brought  to  a  focus  at  the  centre  of  curvature,  the 
fact  that  they  proceed  thence  in  a  straight  line  gives  a  material 
aspect  to  the  phenomenon,  as  this  would  be  the  behaviour  of  particles 
coming  at  right  angles  from  the  surface  of  a  concave  disc,  and  collid- 
ing at  the  centre  of  curvature.  This,  however,  would  require  the 
assumption  that  the  particles  are  non-elastic.  It  is  possible  that  only 
the  centre  of  the  electrode  is  implicated  at  high  exhaustions.  The 
author  is  conducting  experiments  with  a  view  to  settle  this  question 
of  the  path  of  the  rays.  It  does  not  seem  probable  that  the  radiation 
is  confined  to  the  centre,  because  a  straight  cathode  gives  none  of 
the  effects  observed  when  the  concave  form  is  used.  When  the  rays 
meet  the  reflecting  platinum  plate,  which  is  conveniently,  but  not 
necessarily,  made  the  anode,  they  are  scattered  by  the  relatively  coarse 
surface  of  the  metal,  a  very  small  circle  upon  which  becomes  the 
radiant.  This  is  shown  by  experiments  with  jjhosphorescent  sub- 
stances placed  upon  the  platinum,  and  by  examining  the  tube  through 
a  pinhole  in  an  opaque  metal  sheet  by  means  of  a  phosphorescent 
screen.  The  results  obtained  are  only  cou.sistent  with  the  source  of 
illumination  being  a  point  or  a  very  small  circle.  The  alternative  to 
the  view  that  the  cathode  is  the  true  original  source  of  the  exciting 
cause,  and  that  the  rays  proceed  from  the  glass  is  disproved  by  using 
flat  and  curved  tubes.  A  point  as  the  illuminative  source  would  be 
obtained  if  rays  proceeded  at  right  angles  from  the  surface  of  a 
curved  glass  but  not  from  a  flat  one. 

In  his  previous  paper  the  author  attempted  to  show  that  all  the 
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phenomena  of  pbospliorescence,  either  inside  or  outside  a  vacuum 
tube  were  best  explained  on  the  assumption  that  the  exciting  cause 
proceeding  from  the  cathode  was  of  the  nature  of  light,  or  was 
capable  of  setting  into  vibration  the  residual  gas  particles  so  as  to 
give  rise  to  undulations  of  the  nature  of  light.  Professor  Rontgen 
has  expressed  an  opinion  in  favour  of  longitudinal  vibrations.  The 
author  adheres  at  present  to  the  notion  of  transverse  vibrations,  and 
hopes  before  long  to  bring  further  experimental  evidence  before  the 
Society  in  dealing  with  his  work  on  the  relation  of  the  spectra  of 
substances  to  their  phosphorescence. 

Discussiox. 

Sir  Joseph  Lister,  remarked  on  the  probable  importance  to 
medicine  and  surgery  of  the  discovery  that  the  shadows  produced 
by  the  Rontgen  rays  could  be  rendered  visible  to  the  naked  eye  in 
the  manner  which  had  been  demonstrated  by  Mr.  Jackson. 

Dr.  Armstrong  thought  it  would  be  found,  when  Mr.  Jackson's 
full  communication  was  studied,  that  he  had  not  only  materially 
advanced  the  application  of  Rdutgen's  most  remarkable  discovery, 
bat  also  added  much  to  our  knowledge  of  the  phenomena  con- 
cerned. His  success  was  due  to  no  chance  observations,  but  was 
the  outcome  of  prolonged,  thoroughly  scientific  study  of  phosphor- 
escent phenomena,  and  a  development  of  his  previous  work. 

It  was  certainly  very  startling  to  see,  with  the  aid  of  a  mere  screen 
held  before  the  eyes,  the  bones  in  the  foot  right  through  the  boot, 
and  to  learn  that  a  photograph  could  be  secured  in  the  merest  fraction 
of  a  second  with  the  aid  of  such  a  screen,  He  believed  that  Mr. 
Jackson  was  of  opinion  that  there  were  a  great  variety  of  Rontgen 
radiations,  and  that  different  objects  were  opaque  to  these  in  different 
degrees  ;  so  that  it  might  ere  long  be  possible,  by  properly  selecting 
the  radiations,  to  distinguish  objects  much  more  closely  related  than 
bones  and  flesh. 

*33.  "  The   union  of  carbon   and   hydrogen."     By  WiUiam  A.  Bone, 
M.Sc,  Ph.D.,  and  David  S.  Jordan,  M.A.,  B.Sc. 

Two  years  ago,  one  of  the  authors,  in  conjunction  with  J.  C.  Cain 
(Proc,  1894,  66),  observed  that  Avhen  a  mixture  of  cyanogen  and 
hydrogen  is  fired  in  a  long  lead  coil  with  a  volume  of  oxygen  insufii- 
cient  tt)  burn  all  the  carbon  present  to  carbon  monoxide,  a  small 
amount  of  methane,  varying  from  1"0  to  1"7  per  cent.,  according  to 
the  composition  of  the  oi-iginal  mixture,  was  found  among  the  pro- 
ducts of  explosion.  This  seemed  to  indicate  the  possibility  of  the 
formation  of  methane  by  the  union  of  its   elements  at  the  high  tern- 
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perature  oi  the  explosion  wave,  and  the  anthers  undertook  the 
following  experiments,  with  a  view  of  testing  this  hypothesis.  They 
have  investigated  (1)  the  effect  of  heating  carefully  purified  carbon 
(obtained  by  heating  sugar  charcoal  in  chlorine  and  subsequently  in 
hydrogen  until  all  the  chlorine  was  expelled)  in  a  glazed  Berlin 
porcelain  tube  to  white  heat  in  an  atmosphere  of  dry  hydrogen  free 
from  hydrocarbons ;  and  (2)  the  action  of  carbon  upon  hydrogen  at 
the  temperature  of  the  electric  arc. 

In  the  first  series  of  experiments  the  porcelain  tube  was  heated  in 
a  Fletcher  injector  furnace  by  means  of  an  air-coalgas  blow-pipe. 
In  order  to  avoid  the  possibility  of  the  diffusion  of  furnace  gases 
through  the  porcelain  tube,  it  was  placed  inside  a  wider  tube  of  the 
same  material,  and  a  current  of  hydrogen  was  passed  through  the 
annular  space  between  them.  Several  blank  experiments  were  per- 
formed, in  which  hydrogen  free  from  hydrocarbons  was  passed  through 
the  inner  tube  and  through  the  jacket,  whilst  the  tubes  were  main- 
tained at  a  white  heat;  samples  of  hydrogen  taken  from  the  inner 
tube  during  the  course  of  an  experiment  were  found,  on  analysis,  to 
contain  no  carbon  compound.  The  purified  carbon,  after  being  dried 
over  phosphoric  anhydride  for  two  months,  was  strongly  heated  in  a 
hard  glass  tube  attached  to  a  Spreugel  air-pump,  and  was  then  sealed 
up  in  a  vacuum  with  quicklime.  This  carbon  was  introduced  into 
the  inner  porcelain  tube,  and  was  heated  to  white  heat  in  a  current  of 
hydrogen  free  from  hydrocarbons,  whilst  simultaneously  a  current  of 
the  same  hydrogen  was  passed  through  the  space  between  the  inner 
and  outer  tubes.  Samples  of  the  exit  gases  from  the  inner  tube  were 
afterwards  carefully  analysed ;  they  were  found  to  contain  no 
acetylene  or  other  unsaturated  hydrocarbon,  but  about  1  per  cent,  of 
methane.  In  another  experiment,  a  volume  of  hydrogen  was  enclosed 
in  the  inner  tube,  heated  for  three  hours  in  contact  Avith  the  carbon; 
on  subsequently  analysing  the  gas,  it  was  found  to  contain  nearly 
2  per  cent,  of  methane. 

In  the  second  series  of  experiments,  the  electric  arc  was  foi-med 
between  tei'minals  of  ptirified  gas-carbon  in  an  atmosphere  of  dry 
hydrogen  free  from  hydrocarbons,  contained  in  a  glass  globe  standing 
in  a  trough  over  mercury.  Each  of  the  carbon  terminals,  which  had 
been  previously  strongly  heated  for  several  hours  in  a  hard  glass 
tube  connected  with  a  Sprengel  air-pump,  was  attached  to  a  stout 
copper  wire,  which  in  turn  was  fixed  into  a  piece  of  narrow  glass 
tubing  bent  into  [J  shape  and  filled  with  mercury.  The  limb  of  the 
(J -tube  bearing  the  carbon  was  then  thrust  into  the  globe  from  below 
the  surface  of  the  mercury  in  the  trough.  The  top  of  the  globe  was 
drawn  out  and  sealed  to  a  three-way  tap,  by  means  of  which  connec- 
tions could  be  made,  on  the  one  hand,  with  an  air  pump  or  the  supply 
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of  hydrogen,  and,  on  the  other  hand,  to  a  nitrometer  full  of  mercury, 
which  served  to  collect  samples  of  the  gas  in  the  globe  at  intervals 
during  an  experiment. 

At  the  outset  of  an  experiment,  the  globe  was  exhausted  of  air  by 
attaching  it  to  a  working  air-pump  until  it  was  completely  filled  with 
mercury.  Then  dry  hydrogen  was  introduced,  and  the  arc  passed 
between  the  terminals  for  about  a  quarter  of  an  hour.  The  globe 
was  again  exhausted,  and  finally  filled  with  the  dry  purified  hydrogen. 
The  arc  was  then  passed  for  a  period  of  time  varying  from  30  minutes 
in  the  first  experiment  to  two  hours  in  the  last,  and  at  the  end  of  5, 
15,  30,  etc.,  minutes  in  each  experiment,  samples  of  the  gas  were 
drawn  off  for  analysis. 

Composition  of  the  Gases. — The  gases  were  always  found  to  contain 
small  amounts  of  hydrocyanic  acid,  due  no  doubt  to  the  presence  of 
a  little  nitrogen  in  the  hydrogen  employed.  Acetylene  was  also 
present  in  considei^able  quantity,  and  Avas  detected  by  passing  the 
gas  through  an  ammoniacal  solution  of  silver  chloride,  when  a  copious 
precipitate  of  silver  acetylide  was  formed.  A  detailed  analysis  of  the 
gases  showed,  however,  that,  in  addition  to  acetylene  or  other  un- 
saturated hydrocarbon,  they  invariably  contained  an  appreciable 
amount  of  some  saturated  hydrocarbon,  most  probably  methane. 
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The  s;ascs  were  rmaljsed  in  a  modified  form  of  the  jNrcLend 
apparatus.  A  large  volume  of  the  gns  was  successively  treated  with 
Solid  pottish,  fuming  sulphuric  acid,  ac  d  solution  of  cuprous  chloride, 
and  a  dilute  soluticm  of  potash,  iu  order  ihat  all  hydrocjanic  acid, 
unsaturated  hydrocarbon,  and  any  traces  of  carbonic  oxide  might  be 
removed ;  a  portion  of  the  residual  gas  was  then  exploded  with  excess 
of  air,  f'ee  from  carbon  dioxi  le,  and  the  contraction  and  absorption 
by  potash  solution  after  the  explosion  determined.  Finally  the  excess 
of  oxvgen  was  absorbed  by  means  of  alkaline  pyrogallate,  and  the 
residual  nitrogen  measured. 

The  results  of  the  analyses  are  tabulated  in  percentages. 

In  all  three  experiments  an  alternating  curieut  from  a  dynamo 
was  used.  In  Experiment  A,  the  voltage  was  160,  and  in  B  and  C, 
between  40  and  60,  but  it  was  extremely  ditfioult  to  maintain  a  con- 
stant voltage  throughout  a  long  experiment. 

34.  "  Note  on  the  a-rrdimethylglataric   acids."     By  William  A.  Bone, 

M.Sc,  Ph.D.,  and  W.  H.  Perkin,  junr.,  F.E.S. 

The  authors  are  now  able  to  confirm  the  observation  of  Thorpe 
and  Auwers  (Ber.,  28,  623)  that  the  acid  melting  at  105 — 107'^  which 
they  described  in  a  paper  published  last  year  (Tians.,  1895,  416)  is 
really  an  equimolecular  mixture  of  trans-  and  cis-dimethylglutaric 
acids  melting  at  140 — 141°  and  127"  respectively.  This  equimolecular 
mixture  which  in  many  respects  behaves  like  a  homogeneous  sub- 
stance, having,  for  example,  a  fairly  sharp  and  constant  melting 
point,  may  be  resolved  into  its  constituent  acids  by  careful  treatment 
with  acetyl  chloride,  when  the  cis^acid  yields  an  anhydride,  whilst 
the  trans-acid  is  unchanged,  or  by  fractional  precipitation  of  the 
acid  calcium  salts,  that  of  the  trans-acid  being  least  soluble. 

35.  "The  symmetrical  dimethylsuccinic  acids."    By  William  A,  Bone, 

M.Sc,  Ph.D.,  and  W.  H.  Perkin,  junr.,  F.R.S. 

During  the  course  of  their  investigations  on  trimethylsuccinic  and 
aai-dimethylglutaric  acids  last  year,  the  authors  obtained  a  consider- 
able quantity  of  et hylic  dimethylcyanosuccinate  as  a  bye- product  of 
the  action  of  potassium  cyanide  on  ethylic  a-bromopropionate"in  alco- 
holic solution  (Trans.,  1895,416).  On  hydrolysing  this  ethereal  salt  by 
means  of  concentrated  hydrochloric  acid  they  obtained  a  mixture  of 
trans-  and  cis-dimethyl.succinic  acids,  which  tbey  were  able  to  separate 
either  by  fi-aC'ional  crystallisation  from  water  or  by  a  fractional  pre- 
cipitation of  their  calcium  salts.  After  studying  the  literature  of  the 
•subject,  the  authors  found  that  the  properties  of  the  dimethyl- 
succinic acids  which  they  had  obtained   diiiercd  considerably  from 
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those  assigned  to  them  by  previous  investigators,  and  they  therefore 
submitted  these  acids  and  their  anhydrides  to  a  careful  examination. 

They  also  prepared  the  dimethylsaccinic  acids  by  the  action  of 
ethylic  a-bromopropionate  on  the  sodiann  compound  of  ethyl ic 
methylmalonate,  subsequent  hydrolysis  of  the  resulting  ethei^eal  salt 
by  means  of  alcoholic  potash,  and  then  heating  the  tribasic  aciJ  so  ob- 
tained to  200°  until  all  evolution  of  carbonic  anhydride  had  ceased. 
The  resulting  acids  were  in  all  respects  identical  with  those  obtained 
by  the  first  method. 

Trans-dimethylsuccinic  acid  when  pure  melts  at  209°,  and  is  very 
much  le.-s  soluble  in  water  thnn  the  cis-acid,  which  melts  at  129°. 
The  calcium  salt  of  the  ti-ans-acid  is,  however,  much  more  soluble  in 
water  than  that  of  the  cis-acid.  Each  acid,  when  treated  with  acetyl 
chloride  or  acetic  anhydride,  yields  itsov/n  anhydride,  a  fact  first  ob- 
served by  Octo  and  Rossiug  (Ber.,  20,  273G)  and  confirmed  by  Bisehoff ; 
tlie  trans-anhydride  melts  at  43°  (not  88°  as  given  by  Bisehoff)  and  is 
less  stable  than  the  cis-anhydride,  which  melts  at  88°,  and  is  com- 
pletely transformed  into  the  last-named  substance  on  prolonged 
heating  with  acetic  anhydride.  Both  acids,  on  distillation  at  atmo- 
spheric pressure,  yield  the  cis-anhydride.  Each  anhydride  dissolves 
in  hot  water  yielding  its  own  acid,  not,  as  some  authorities  have 
stated,  a  mixture  of  cis-  and  trans-acids. 

36.  "  The  cis-  and  trans-metliylisopropylsuccinic  acids."  By  William 
Ren.y  Bentley,  William  Hemy  Parkin,  jam'.,  and  Jocelyn  F.  Thorpe. 
The  authors  have  studied  the  action  of  ethylic  a-bromoisovalerate 
on  the  sodium  compound  of  eth3lic  methylmalonate  in  alcoholic  and 
in  xylene  solution,  and  find  that  in  both  cases  the  product  of  the 
reaction  consists  of  ethylic  inopropylmethyle/harietricarboxylafe, 
COOC,H,-CH(C3H;)-C(CH3)(-COOC,H5)3,  a  colourless  oil,  which 
boils  at  200—209°  (80  mm.). 

This  oil,  on  hydrolysis  and  subsequent  elimination  of  carbon  di- 
oxide, yields  a  mixtui-e  of  cis-  and  tniiMi-methyUsopriJjiyh-zicrijiic  acids, 
■which  are  separated  by  methods  described  in  detail  in  the  paper. 

,        .    .        .,    CH3-CHC00H 
Cii^-methylisopropylsuccinic  acid,  '       r<r\nTy'    melts    at    125 — 

126°,  and,  when  heated  with  hydi'ochloric  acid  at  180°,  is  partially 
converted  into  the  trans-modification  ;  when  distilled  or  digested  with 
acetic  anhydride,  it  yields  a  liquid  anhydride  boiling  at  138 — 140° 
(3o  mm.). 

The  anilic  acid,  COOH-CH-(C3H0-CH(CH3)-CONHC6H5(?),  melts 
at  153°,  and,   at  a  somewhat  higher  temperature,  loses  water  with 

ptT    .pT-T.pO 

formation  of  the  corresponding  anil,  i  ^NCeHs. 
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CH3-CH-C00H        ,^      __, 
Trsbus-methylisopropijlsticcinic  acid,   (-qqjt.qo-.q  xj      '  °ielts  at  i^-i 

— 175°,  and  is  much  less  soluble  in  water  than  the  cis  acid  ;  when, 
distilled  under  diminished  pressure,  or  Avhen  digested  witli  acetic 
anhydi-ide,  it  is  converted  into  a  solid  anhydride  mehing  at  46°  ; 
and  this,  when  repeatedly  distilled  at  ordinary  pressures,  is  converted 
into  the  anhydride  of  the  cis-acid. 

The  aiiilic  acid  obtained  from  the  trans-anhydride  by  treatment 
with  aniline  melts  at  160°,  and  a  few  degrees  above  this  tempera- 
ture loses  water  and  is  converted  into  the  anil  of  the  cis-acid. 

The  authors  have  also  prepared  the  methylisopropylsuccinic  acids 
from  ethvlic  isopropylethanetric-arboxjlrtte,  which  Roser  (Annaleti, 
220,  272)  first  synthesised  by  the  action  of  ethylic  a-bromisovalerate 
on  the  sodium  derivative  of  ethvlic  malonate,  When  this  ethereal 
salt  is  acted  on  with  eodiuin  ethoxide  and  methylic  iodide,  ethylic 
methylisopropylethanetricarboxylate  is  produced,  and  from  this 
etliereal  salt  the  methylisopropylsuccinic  acids  may  be  obtained  by 
the  method  described  above. 


ADDIT10^^S  TO  THE  LIBRARY. 

I.  By  Pri.rchase. 

Carpenter,  "W.  B.  The  ]Slicroscope  aiid  its  Revelations.  Seventh 
edition  in  which  the  first  seven  chapters  have  been  entirely  rewritten 
and  the  text  throughout  reconstructed,  enlarged,  and  revised  by  the 
Rev.  W.  H.  Dallinger,  LL.D.,  F.R.S.,  with  21  plates  and  800  wood 
engraving?,  xviii-h  1099  pp.     London  1891.     8vo. 

Redwood,  Boverton,  and  Holloway,  G.  T.  Petroleum  :  A  treatise 
on  the  geographical  distribution  and  geological  occurrence  of  petro- 
leum and  natural  gas  ;  the  physical  and  chemical  properties,  pro- 
duction, and  refining  of  petroleum  and  ozokerite  ;  the  characters  and 
uses,  testing,  transport,  and  storage  of  petroleum  products,  and  the 
legislative  enactments  relating  thereto ;  together  with  a  description 
of  the  shale  oil  and  allied  industries.  Vol.  I.  xxviii+1 — 4Uo  ])p. 
Vol.  II.  40-1  — 90'J  pp.  With  2  frontispieces,  15  plates,  and  o27 
figures.     London  1896.     8vo. 

Rey,  Jean.  Essays  of  Jean  Rey,  Doctor  of  Medicine  :  On  an 
enquiry  into  the  cause  wherefore  tin  and  lead  increase  in  weight  on 
Calcination.      (16.30.)      54  pp.     Edinburgh  1895.     8vo. 

(Alembic  Club  Reprints.     No.  11.) 

Wiley,  Harvey  W.  Principles  and  Practice  of  Agricultural  Ana- 
lysis:      A    manual    for    the    estimation    of    soils,    fertilizers,    and 
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agricnltural  products  fox-  the  use  of  analysts,  teachers,  and  student.-i 
of  agricultural  cheiuisti-y.  Vol.  I.  Soils.  x  +  607  pp.,  with 
'J3  figures.  Vol.11.  Fertilizers.  viii  +  ;!^32  pp.  with  17  figures.  Easton 
1894-5.     8vo. 


At  the  next  meeting  on  Thursday,  March  19th,  the  following 
papers  will  be  read  :— 

"  The  constitution  of  a  new  acid  resulting  from  the  oxidation  of 
tartaric  acid."    By  H.  J.  H-  Fenton,  M.A. 

"  The  volume  and  optical  relatior.ships  of  the  potassium,  ruhidiuin, 
and  cfesium  salts  of  the  monoclinic  series  of  double  sulphates, 
R,M(S04),'6H20."     By  A.  E.  Tutton. 

"  Tlie  hydriodides  of  hydroxylamine."  By  Professor  Dunstan, 
F.R.S.,  and  Ernest  Goulding. 

"  An  analysis  of  the  water  from  the  Dripping  Well  at  Knart-s- 
borougli.  in  Yorkshire."     By  B.  A.  Burrell. 


AKNIVERSARY  MEETING. 

The  Anniversary  fleeting  will  be  held  on  Thursday,  March  2«^lli, 
at  8  P.M.,  when  the  President  will  deliver  an  addi-ess,  and  the  election 
of  Officers  and  Council  for  the  ensuing  year  will  take  place. 
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March  19th,   1896.     Mi-.  A.   G.  Vernon  Harcourt,  President,  in  the 

chair. 

Mr.  Hugh  Candy  was  formally  admitted  a  Fellow  of  tlie  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  AFePsrs. 
W.  Goodwin,  P,  Westiuinsl^er  Gardens,  Hiilhead,  Glasgow;  Edgar 
Hawkins,  M.D.,  Dudley  Dispensary;  Robert  Haslewood  Jones,  8,  St. 
Mary's  Place,  Newcastle-on-Tyne  ;  John  McCrao,  jun.,  264,  Calhoun 
Street,  Cincinnati,  Ohio;  Thomas  William  Pilley,  33,  Grove  Hill 
Road,  Denmark  Hill,  S.E. ;  Robert  Barnabas  Pollitt,  care  of  Oscar 
Guttmann,  Esq.,  12,  Mark  Lane,  E.C.  ;  Otto  Rosenheim,  68,  Belsize 
Park  Gardens,  X.W.  ;  Walter  Dalrjmple  Severn,  9,  Earl's  Conrt 
Square,  S.W.  ;  John  Christopher  Stead,  42,  Grovr^  G  een  Road,  Ley- 
tonstone ;  Edward  Channing  Wills,  Abbey  Park,  Kejnsham,  Bristol. 

Of  the  following  papers  those  marked  *  were  read  : — 

*37.  "  The  constitution  of  a  new  org  nic  acd  resulting  from  the  oxida- 
dation  of  tartaric  acid."     By  Henry  J.  Horstman  Fenton,  M.A. 

This  paper  gives  an  account  of  numerous  experiments  which  the 
author  has  recently  made  with  a  view  of  investigating  the  constitu- 
tion of  the  new  acid,  C4H4O6,  obtained  by  the  oxidation  of  tartaric 
acid  in  presence  of  iron,  which  has  been  described  in  former  commu- 
nications. 

The  molecular  weight,  basicity,  and  several  characteristic  relation- 
ships of  the  acid  having  been  already    established,  a  choice  is   left 

r'lTOH'GOOl-i 
between  (1)  the  ketonic  formula  X^  r>,^^-r-r        ,  and  (2)  the  dihj-dro- 

COCOOH       '         ^  ^  J 
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P'OFT'COOTT 
xvlic  formula  ' '  „•      The  acid  mio-ht  assume  both  forms,  or 

^  C-OH-COOH  ^ 

if   represented  by   tlie  second    formula,  a  famaroid   and    maleiuoid 

modification  would  be  expected.     The  following  is   a  brief  summary 

of  the  principal  results  obtained  : — 

The  absence  of  a  ketonic  group  is  demonstrated  by  the  behaviour  of 
phenylhydriue  and  of  hydroxylaraine.  These  agents  have  no  action 
whatever  upon  the  methyl  and  ethyl  esters,  and  the  crystalline  com- 
pounds which  they  produce  with  the  free  acid  are  shown  to  be  the 
respective  normal  salts. 

The  presence  of  two  alcoholic  bydroxyl  groups  is  shown  by  tlie 
actions  of  acetyl  chloride,  benzoyl  chloride,  and  acetic  anhydride,  and 
the  unsaturated  nature  of  the  acid  is  indicated,  directly  or  indirectly, 
by  several  of  its  I'eactions.  These  facts  leave  no  doubt  that  prefer- 
ence must  be  given  to  the  second  formula,  and  on  account  of  the  great 
instability  of  the  acid  and  normal  aniline  salts  and  for  other  reasons, 
it  is  concluded  that  the  acid  belongs  to  the  maleic  series. 

By  the  action  of  hydrogen  bromide  in  acetic  acid  solution,  an  acid 
is  obtained  which  has  the  same  composition  as  the  original  acid,  and 
many  of  its  properties  are  similar.  But  its  crystalline  form  is  alto- 
geth-^r  difi^erent,  and  it-;  acid  aniline  salt  shows  a  mmh  greater 
stability-  in  aqneous  solution.  It  is  suggested  that  this  pi'oduct  may 
be  the  corresponding  dihydroxyfnmaric  acid,  the  formation  of  which 
could  be  readily  understood  from  two  interuiediate  compounds  which 
have  been  isolated. 

*38.  "  Th8  volume  and  optical  relationships  of  the  potassium,  rubidium 
and  cssium  salts  of  the  monoclinic  series,  RiM(S0J;,6H,0."  Ey 
A.  E.  Tutton,  As^oc.  R.C.S. 

In  this  communication  are  presented  the  I'esults  of  a  detailed  in- 
vestigation of  the  physical  properties  of  the  same  22  salts  whf)se 
morphological  i-elatioiiships  were  described  in  a  former  memoir 
(Trany.,  1893,  63,  'A'o7).     The  main  conclusions  are  as  follows  : — 

1.  The  whole  of  the  salts  of  the  series  exhibit  a  common  cleavage 
diret  tion  parallel  to  the  orthodome  -|-'{201}. 

2.  The  relative  density  increases  by  an  approximately  constant 
amount  for  each  of  the  two  specific  changes  throughout  the  seric.-^, 
when  potassium  is  replaced  by  rubidium,  or  the  latter  by  ctesium  ; 
the  difference  evoked  by  the  former  change  is  larger  than  that  pro- 
daced  by  the  latter  in  the  proportiou  of  5  :  4. 

'4.  A  similar  constant  increase  ojcui-s  in  the  molecular  volume,  the 
replacement  of  potassium  by  rubidium  being  Invariably  accompanied 
by  an  increase  of  about  9'3  units,  whde  the  interchange   of  cajsluui 


69 

for  rnbidiam  re^iuUs  in  the  larger  iacrease  of  about  13  unifs.  Tha 
determ'natioti  of  the  moleonUir  volume  is  almost  exclusively  a  fuuc- 
tion  of  the  alkali  metal,  change  of  the  secoad  metal  being  practically 
unaccompanied  by  any  change  of  volume. 

4.  The  replacement  of  potassium  by  rubidium,  or  the  latter  by 
cafisium,  is  accompanied  by  a  marked  increase  in  the  sefiaration  of 
the  structural  units  along  each  of  tlie  axial  directions.  The  elemen- 
tal distance  ratios  of  any  rubidium  salt  of  the  series  are  consequently 
intermediate  between  those  of  the  potassium  and  caesium  salts  con- 
taining the  same  second  metal.  The  effect  is  greatest  when  caesium, 
replaces  rubidium. 

5.  The  orientation  of  the  variable  axes  of  the  optical  indicatrix, 
Ijing  in  the  sj'mmetry  plane,  of  every  rubidium  salt  of  the  series  is 
intermediate  between  that  of  the  potassium  and  caesium  salts  con- 
taining the  same  second  metal.  The  replacement  of  rubidium  by 
caesium  is  accompanied  by  a  much  greater  change  of  orientation  than 
the  interchange  of  rubidium  for  potnssium. 

6.  The  refractive  indices  of  any  rubidium  salt  of  the  series  are 
■without  exception  intermediate  between  those  of  the  corresponding 
potassium  and  ctesium  salts,  and  neai'est  to  those  of  the  potassium 
salt.  An  increase  in  the  atomic  weight  of  the  contained  alkali  metal 
is  accompanied  by  an  increise  of  refractive  power,  and  the  increase 
in  refraction  becomes  relatively  greater  as  the  atomic  weight  becomes 
higher. 

7.  The  relative  velocities  of  light  vibration  along  the  three  axes  of 
the  optical  ellipsoid  of  every  rubidium  salt  of  the  series  are  iutei"- 
mediate  between  those  along  the  corresponding  directions  in  the 
analogous  potassium  and  cfesium  salts.  Increase  in  the  atomic 
wei:iht  of  the  alkali  metal  is  accompanied  by  an  increase  of  resistance 
to  the  vibrations  of  light  waves  along  each  ellipsoidal  axis,  and  this 
alteration  is  much  the  greatest  wlun  caesium  replaces  rubidium. 

8.  An  increase  in  the  atomic  weight  of  the  alkali  metal  is  accom- 
panied by  convergence  of  the  values  of  the  velocity  along  the  three 
axial  directions  towards  unity,  and  consequently  by  a  diminution  in 
the  double  refraction.  This  property  is  already  feeble  in  the  potas- 
sium salts,  and  it  is  extremely  weak  in  the  cesium  salts ;  the 
rubidium  salts  occupy  axi  intermediate  position  in  this  respect. 

9.  Caesium  nickel  sulphate  diifers  from  the  other  salts  of  the 
series  in  exhibiting  negative  double  refi'action,  the  usual  sign  being 
positive.  This  fact  is  directly  due  to  the  operation  of  the  precedino- 
rule ;  owing  to  the  fact  that  in  the  potassium  nickel  salt  the  two 
nearest  of  the  three  values  of  the  velocity  are  at  their  nmximum 
separation  for  the  seiies,  the  rule  of  progressive  convergence  causes 
it  to  happen  that  in  the  cassium  salt  the  third  value  has  approached 
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nearest  the  intermediate  value,  and  this  reverses  the  sign  of  double 
refraction.  This  interesting  fact  "would  have  been  inexplicable  with- 
out the  rule  now  established. 

10.  Another  extraordinary  result  of  the  rule  is  afforded  in  the  case 
of  cfesiuni  magnesium  sulphate,  where,  owing  to  the  separation  of 
the  two  nearest  values  of  the  velocity  being  at  its  minimum  for  the 
potassium  salts  of  the  series  in  potassium  magnesium  sulphate,  the 
pi-ogressive  convergence  actually  results  in  those  two  values  ari-iving 
at  unity  in  the  csesium  salt,  which  consequently  exhibits  simulated 
uniaxial  refraction  phenomena. 

11.  The  whole  of  the  specific  and  molecular  optical  constants, 
calculated  by  means  of  the  formuljB  of  either  Lorenz  or  Gladstone 
and  Dale,  for  every  rubidium  salt  of  the  series  are  intermediafe 
between  those  of  tbe  potassium  and  caesium  salts  containing  the  same 
second  metal.  An  increase  in  the  atomic  weight  of  the  alkali  metal 
is  accompanied  by  a  diminution  in  the  specific  constants  and  an 
inci'ease  in  the  molecular  constants,  the  foi-mer  being  greatest  when 
rubidium  replaces  potassium,  and  tbe  latter  when  cresium  replaces 
rubidium.     These  rnles  are  independent  of  temperature. 

12.  Excluding  the  salts  containing  magnesium,  for  a  reason  con- 
nected with  the  statement  in  pai'agraph  10,  the  optic  axial  angle  of 
every  rubidium  salt  is  intermodijite  between  the  optic  axial  angles  of 
the  analogous  potassium  and  caesium  salts. 

13.  In  the  magnesium  salts  the  progressive  change  proceeds  as 
usual  as  far  as  the  ruljidium  salt,  but  owing  to  the  extraordinary 
relations  of  the  velocities  of  light  vibi'atiou  when  the  cassium  salt  is 
reached,  as  stated  in  paragraph  10,  caesium  magnesium  sulphate 
exhibits  specially  interesting  optic  axial  angle  phenomena.  The 
coincidence  of  two  of  the  velocity  values  is  only  absolute  for  wave- 
length 4j0  in  the  blue,  for  which  the  uniaxial  cross  and  circular 
rings  are  produced.  Hence  the  salt  exhibits  very  large  dispersion  in 
crossed  axial  planes  for  other  wave-lengths,  and  great  sensitiveness  of 
the  optic  axial  angle  to  change  of  temperature.  These  remarkable 
phenomena,  almost  unique  as  regards  monoclinic  symmetry,  are  the 
direct  result  of  the  rale  regai-ding  the  velocity  of  light  vibration. 

14.  A  progressive  alteration  in  the  opiic  axial  angle  occurs  upon 
rise  of  temperature,  the  rubidium  salts  being  alwa^'s  affected  in  an 
intermediate  manner. 

15.  So  completely  general  are  the  rules  given  in  the  preceding 
paragraphs,  that  it  is  possible  to  predict  the  crystallographical 
characters  of  the  two  hitherto  unprepared  potassium  salts  of  the 
series  containing  manganese  and  cadmium. 

16.  The  final  conclusion  of  the  investigation  is  that  the  alkali 
metal  R  exerts  a  predominating  influence  in  determining  the  charac- 
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ters  of  the  crystals  of  this  series,  and  the  whole  of  the  crystallo- 
gi'aphical  properties  of  the  potassium,  rubidium,  and  c-sesium  salts 
containiug  the  same  second  metal  M  are,  in  the  case  of  every  such 
group  throughout  the  serie?',  functious  of  the  atomic  weight  of  the 
alkali  metal  which  they  contain. 

*39.  "  Comparison  of  the  results  of  the  investigations  of  the  simple 
and  double  sulphates  containing  pctaisium,  rubidium  and  csesium." 
By  A.  E.  Tutton,  Assoc.  R.G.S. 

The  author  institutes  a  comparison  of  the  whole  of  the  experi- 
mental results  derived  from  the  investigations  of  the  rhombic  simple 
alkaline  sulphates  and  of  the  monoclinic  double  salts  of  the  series 
R2^1(S04)2,6H20.  It  is  shoAvu  that  the  whole  of  the  morphological 
and  physical  characters  of  the  crystals  of  the  rhombic  normal 
sulphates  of  .potassium,  rubidium,  and  CEesium,  and  of  any  group 
of  the  monoclinic  double  sulphates  of  the  series  R2M(SOj)o,6E20, 
in  which  those  simple  salts  of  the  three  alkali  metals  are  combined 
with  the  sulphates  of  either  magnesium,  zinc,  iron,  manganese, 
nickel,  cobalt,  copper,  or  cadmium,  while  exhibiting  the  same  sym- 
metry and  the  general  similarities  proper  to  isomorphous  scries, 
pi'esent  well  defined  differences  w^hich  aie  functions,  and  i  sually 
accelerating  functions,  of  the  atomic  weight  of  the  alkali  metal 
which  they  contain. 

*40.  "  The  bearing  of  the  results  of  the  investigations  of  the  simple 
and  double  sulphates  containing  potassium,  rubidium,  and  csesium 
upon  the  nature  of  the  structural  unit."  By  A.  E.  Tutton,  Assoc. 
R.C.S. 

The  author  arrives  at  the  following  conclusions  : — (1)  The  absence 
of  any  considerable  contraction  in  volume  when  the  alkaline  sulphate 
enters  into  the  double  Eulphate,  as  contrasted  with  the  relatively 
enormous  contraction  which  occurs  when  the  various  atoms  combine 
to  form  the  chemical  molecule  of  the  alktiline  sulpliate,  together 
with  the  facts  that  the  double  salt  is  only  known  in  the  solid  crys- 
talhsed  condition,  and  that  many  of  the  individual  members  of  the 
series  are  eminently  unstable,  render  it  highly  improbable  that  there 
is  chemical  union  between  the  molecular  constituents  of  the  double 
sulphates,  and  indicate  that  there  is  no  necessity  to  assume  linkage 
of  any  kind,  but  merely  aggregation  in  accordance  with  such  a  type 
of  homogeneous  structure  as  ensures  that  they  are  always  present  in 
the  same  proportion.  (2)  In  the  production  of  crystals  it  is  nob 
necessary  to  suppose  that  any  other  structural  units  are  concerned 
than  the  chemical  molecules  of  the  chemical  compounJ  in  cj^uestion 


72 

or  of  the  constituent  cliemical  compounds  in  tlie  cases  of  double 
salts  or  salts  containing  water  of  crystallisation,  and  the  observed 
fact  of  the  constancy  of  molecular  proportions  of  the  two  latter  is 
entirely  accounted  for  by  the  nature  of  the  type  of  homogeneous 
structure  in  which  they  find  equilibrium.  (3)  The  pedetic  or 
"  Browuian  "  motion  of  small  particles,  capillarity,  convection  cur- 
rents, or  any  other  sliglitly  agitating  forces  which  assist  the  chemical 
molecules  to  take  up  this  condition  of  equilibrium  necessary  for  the 
production  of  a  homogeneous  structure,  will  assist  crystallisation. 
The  molecular  forces  whose  domain  of  action  has  been  shown  not  to 
extend  beyond  a  very  few  molecular  d's'ances,  need  only  be  concerned 
in  maintaining  the  general  cohesion.  (4)  Considering  the  chemical 
molecule  as  the  structural  unit,  in  general  such  units  will  not  be 
endowed  with  the  same  symmetry  as  the  crystal ;  it  may  have  higher, 
equal,  or  lower  syoimetry  according  to  the  specific  constitution  of  the 
molecule.  This  is  in  complete  accordance  with  the  genei'alisation  of 
Jiarlow  concerning  the  homogeneous  portioning  of  space,  and  the 
conclusion  of  Fock  dei'ived  from  the  theory  of  solid  solutions.  (5) 
The  more  heterogenous  the  constitution  of  a  crystallised  substance, 
the  lower  in  general  is  its  type  of  symmetry.  (6)  The  nature  of  the 
pi'edominating  faces,  as  being  the  planes  most  closely  studded  with 
similar  '"  points,"  together  with  the  directions  of  cleavage,  agree  in 
indicating  that  the  type  of  homogeneous  structure  of  the  simple 
alkaline  sulphates  is  that  of  the  rectangular  pinacoidal  prism,  and 
that  of  the  double  sulpha t(s  the  primary  monoclinic  prism,  probably 
type  64a  of  Barlow.  (7)  The  phenomenon  of  the  rotation  of  the 
optical  ellipsoid  of  the  double  sulphates,  when  the  atomic  weight  of 
the  alkali  metal  is  changed,  is  completely  accounted  for  by  the 
acceptance  of  the  above  simple  constitution  for  the  double  salt.s 
together  with  the  suggestion  of  Barlow  that  the  orientation  of  the  ■ 
optical  ellipsoid  is  the  resultant  of  a  process  of  averaging  the 
directional  retardations  experienced  by  light  waves  in  traversing  the 
homogeneous  structure,  dae  to  the  arrangement  of  the  molecular 
matter.  The  greater  amount  of  rotation  when  ccesium  replaces 
rubidium  than  when  the  latter  replaces  potassium,  is  thus  the  direct 
r(.sult  of  the  correspondingly  greater  increase  of  volume,  largely  in  a 
paiticular  direction,  which  is  observed. 

*41.  "  The  hydriodides  of  hydroxylamine."     By  Wyndham  R.  Dunstan, 
F.R.S.,  and  Ernest  Goulding. 

The  authors  have  isolated  two  hydriodides  of  hydroxylamine, 
(NH30)3HI  and  (NH30)2HI,from  the  interaction  of  methyl  iodide  and 
a  solution  of  hydroxylamine  in  methyl  alcohol,  these  salts  being  foi-med 
in  addition  to  the  trimethylhydroxylamine  hydriodide  previously  de- 
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Bcribed  (Proc,  1894,  138).  The  normal  hydriodide  (XHsO-HI)  could 
not  be  found.  The  same  hydriodides  may  be  formed  by  mixing  strong 
aqueous  hydriodic  acid  with  the  calculated  quantity  of  hydrDxylamine, 
dissolved  in  methyl  alcohol.  Both  salts  crystallise  well,  but  when 
recrystallised  from  methyl  alcohol  or  fiom  water,  gradually  lose 
hydroxylamine.  The  trihydroxylamine  salt  is  the  more  stable,  and 
may  be  preserved  unchanged  in  dry  air.  Both  silts  are  acid  to 
litmus.  A!l  attempts  to  obtain  the  normal  salt  (XHsO'HI),  by  direct 
and  indirect  methods,  have  failed ;  its  solution  is  very  unstable 
and  rapidly  decomposes,  iodine  being  liberated. 

42.  "  An  analysis  of  the  water  from  the  dropping  weU  at  Knares- 

torough,  in  Yorkshire."    By  B.  A.  BurreU. 

The  history  of  this  remarkable  spring  is  noticed  at  some  len.?th, 
from  which  it  appears  that  its  petrifying  qualities  were  known  in 
1-334. 

A  complete  analysis  has  now  been  made.  The  total  solids  amount 
to  162  435  grains  per  gallon,  of  which  11437  gi-ains  are  calcium 
sulphate,  25'4S  calcium  carbonate,  and  17  magnesium  sulphate. 
Traces  of  manganese  and  strontium  were  found. 

43.  "  Contrifcuticns  to  the  knowledge  of  ethylic  acetorcetate.  Part  I. 
Acetonjlniahc  acid."  By  S.  Euhemann,  Ph.D.,  M.A.,  and  E.  A. 
Tyler. 

By  the  action  of  the  sodium  derivative  of  ethylic  acetoacetate  on 
ethylic  chlorofumarate  the  authors  find  that  the  two  stereuisomeric 
ethereal  salts  of  the  acetoaconitic  acids  are  not  formed,  but  that  iu 
both  CdSes  one  and  the  same  compound  of  the  formula, 

CH3-C:C-COOC\H5 
I  CH-COOCoHs, 
O-CH-COOC^H^ 

is  formed,  which  is  to  be  regarded  as  ethylic  methyldihydrofurfuran- 
tricarboxylate  (b.  p.  188 — 189°,  under  a  pressure  of  16  mm.).  This 
constitution  is  supported  by  the  chemical  and  physical  properties  of 
the  substance.  An.monia  reacts  with  the  ethereal  salt,  forming  a 
compound,  which  most  probably  has  the  formula, 

C-CO^H, 


,^\ 


CHaC 

CO 


HN^/ 


CH-COOCHs 
CHOH 
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(m.    p.    195°),  whilst    in  the   hydrolysis  of  the  furfuran  derivative, 
brought  about  by  alcoholic  potash,  acetonylmalic  acid, 

ch3-coh:ch-ch-cooh 

choh-cooh 

(m.  p.  145 — 146°),  is  produced. 


44.  "  The  action  of  lead  thiocyanate  on  the  chlorocarbonic  esters. 
Part  I.  Carboxyetliylthiocarbimide  ai]d  its  derivatives."  By 
Robert  E.  Doran. 

In  July,  1895,  the  existence  of  di-acidylthiocarbimides  in  soluiion 
was  shown  by  Dixon  and  Doi'an  (Trans.,  67,  565),  and  the  present 
communication  contains  an  account  of  the  preparation  of  a  more 
highly  oxidised  thiocarbimide.  Interaction  occurs  between  lead 
thiocyanate  and  ethyl  chlorooarbonate  in  accordance  Avith  the 
equation,  2EtO-CO-Cl  +  Pb(SCN)2  =  2EtO-CO-NCS  4-  PbCl,,  and 
the  product  was  obtained  by  distillation  under  diminished  pressure 
as  a  colourless  highly  refractive  liquid,  possessing  a  pungent  fungus- 
like odour  and  the  general  properties  of  a  thiocarbimide.  The  follow- 
ing derivatives  were  prepared  and  examined  : — 

CaHsO'CO-NH'CS-NH-CgHg.  ah-Carloxyethylphenylthtocarbamide, 
From  the  thiocarbimide  and  aniline  :  pure  white,  apparently  mono- 
clinic  tables,  m.  p.  180°. 

CsHsO-CO-NH-CS-NH-CbHs-CH,  Kh-curho.ryea.ylhenzyliliocarh- 

ariiide.     By  interaction  w'ilh  benz^laniline  :   colourless  needles,  m.  p. 
1C6-5— 107-5°. 

C2H60-CO-NH-CS-NH-C6H5,CH3,  ah-carhoxyethylorthofolyJthiocarh- 
aviide.  By  interaction  with  o-toluidine  :  long  white  prisms,  m.  p. 
1.52-5°. 

C:H60-CO-NH-CS-NH-CfH5,CH3,  ah-carloxyefhylparutolyltJnocarb- 
amide.  By  interaction  with  p-toluidine:  white,  glistening,  flattened 
prisms,  m.  p.  148 — 149°. 

CoHsO-CO-NH-CS-KH-C,,,!!,,  ah-carhoxyetlnjl-oi-naflitlijlthiocarl- 
amide.     By  interaction  with  a-naphthylamic :  granular  prisms,  m.  p. 

1«3 -18:3-5°. 

CjHsO-CO-NH-CS-NH-CoH,,  ah-carhoxy  ethyl- ji-nafldhylthiocarh- 
amide.     Faintly  pink  plates,  having  a  pearly  lustre,  m.  p.  155 — 155-5°. 

CoHtO-CO-NH-CS-NH-CeHaCCHa)^,  ah-carboxyeihylmcfoxylylihio- 
carhamide.  By  interaction  with  i^i-xylidine :  pearly  lozenges,  m.  p. 
152-5— ]  53°. 

C.HsO-CO-NH-CS-NH-C.H.OH,  ah-carloxyetlnjl-i^-hydroxyplemiJ- 
tlidi ailaviide.  By  inter.nctiou  with  ^^-iUiiidophenol :  oblique,  rhombic 
prisms,  m.  p.  198-5 — 199°. 
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CaHsO-CO-NH'CS-NH-CHs,  ^h-carhoxyetJiyhnetliylthiocarlannde. 
By  interaction  with  metliylamine  :  long  pi-isms,  m.  p.  119 — 120°. 

C.;R,0-CO-^'Q.-C^-'SYi-Ci}l-,,Kh.carhoxyeniylellnjWiinmrhamide.  By 
interaction  with  ethylainiue :   tine  oblique  prisms,  va.  p.  79 — 80°. 

CzHsO'CO'NH'CS'Nil-CjHg,  ah-carhoxyethylisooufyUMorai-bamicle. 
By  interaction  with  isobutylamine  :  feathery  tufts  of  needles,  m.  p. 
53—54°. 

CoHsO'CO-^XiCIXHi'SH,  cai-hoxyefhylthiourea.  By  interaction  with 
ammonia  :  long  prisms,  m.  p.  139 — 140°. 

C,H50-CO-N:C:n:C6H5-C6H5,CH2-(SH),  carloxyethylphemjlbenzyl- 
tlnonrea.  By  interaction  with  benzylaniline :  long  needles,  m.  p. 
93—94°. 

C,H50-C0-X:C:XH<VH,„-SH,  carhnxyefhylpiperidylthiorarhamidp. 
By  interaction  with  pip  riiHne  :  fine  interlaced  needles,  m.p.  99 — 99'5  . 

GoH50-C0-XH-C<^^j'"^'^*^',  carhoxyethylphenyhemithiocarbazlde. 

By  interaction  with  plienylhydrazine :  fine  white  needles,  m.  p. 
146-5°. 

The  five  following  esters  of  thiocarbaniic  acid  were  obtained  by 
treating  the  corresponding  alcohols  with  the  thiocarbiniide : — 

C.HsO-CO-ISrH-CS-OCHs,  wethyhc  carboxijethylthiocarbamafe.  Fea- 
thery tufts  of  needles,  m.  p.  65 — 66°. 

CoHsO-CO-NH-Cts-OCaHs,  ethylic  carboxyethylthiocarbamaie  (carb- 
oxyethyl-^-thiourethane).  Eosettes  of  faintly  yellow  needles,  m.  p. 
44—45°. 

CiH50-CO-XH'CS-OC3H7,  propylic  carboxydhyUkiocarbamate.  Thick 
yellow  prisms,  m.  p.  31 — 32^ 

CsHsO-CO-NH'CS-OCjHg,  isolutylic  carboxyethyltMocarbamate.  A 
pale  oreenii-h-yellow  liquid,  which  did  not  solidify  at  — 8°. 

C.>H50-CO-XH-CS-OC6Ha,CH,,  benzylic  carboxyethyUMocarbaviate. 
Tufts  of  white  needles,  m.  p.  66 — 67°. 

In  the  course  of  this  investigation  it  is  shown  that  the  three  follow- 
ing substances,  "ethylic  thioaleophanate  "  (Peitzsch,  Berichte,  7, 
896).  "  ethylic  phenylthioaleophanate  ''  and  "ethylic  isophenylthioaleo- 
phanate  "  (Seidel,  Journ.  Pral-t.  Chem.,  [2],  32,  2t')l)  have  been 
incori'ectly  named.  The  first-mentioned  appeal's  to  be  a  pseudo- 
thiourea ;  the  second  an  unstable  eqni-molecular  combination  of 
ethyl  chlorocarbonate  and  phenyl thiocarbamide  ;  whilst  the  third  is 
identical  with  the  symmetrical  carboxyethylphenylthiocarbamide 
obtained  by  the  writer. 

45.  "An  auxiliary  assay  balance."     By  Robert  Law,  F.I.C. 

This  paper  describes  a  new  form  of  balance  applied  to  bullion 
assaying,  the    object  of    which   is  to   give  the    weight  of   the   gold 
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"cornet"  -with  sniScient  accuracy  to  enable  the  assajer  to  put  the 
correct  weight  in  the  pan  of  the  ordinary  assay  balance,  and  to 
decide  the  remaining  fractions  by  means  of  the  rider  alone.  This 
auxilia'-y  balance  is  of  such  dimensions  as  to  be  easily  accommodated 
in  the  case  of  the  ordinary  assay  balance.  The  advantages  claimed 
are — 

1.  Saving  of  time  in  weighing  when  gold  of  varying  finenesses  is 
under  a-5sa}.  2.  Reduction  of  the  wear  in  the  weights.  3.  Increased 
lile  for  the  ordinary  assay  balance.  4.  Avoidance  of  much  of  the 
concentrated  attention  which  tends  to  make  the  assayer's  -work 
monotonous. 

43.  "  Charas  :  the  resin  of  Indian  hemp."    By  T.  B.  Wooi,  M.A.,  W.  T. 
N.  Spivey,  M.A.,  B.Sc,  and  T.  H.  Easterfield,  M.A.,  Ph.D. 

The  authur.s  have  examined  "  charas,"  the  e.tuded  resin  of  CaJinahis 
iniUca,  with  a  view  to  the  isolation  of  the  active  principle.  The 
method  adopted  consisted  in  the  fractional  distillation  of  the  ethereal 
extract  prepared  from  the  crude  substance.  By  this  means  four  com- 
pounds were  isclated : — (I)  A  terpene,  b.  p.  170 — 180°.  (2)  A 
sesquiterpene,  b.  p.  258 — 259°,  identical  with  that  previously  obtained 
by  Valenta  from  Personne's  "  cannabene,"  the  green  oil  obtained 
when  the  hemp  plant  is  distilled  with  water.  (3)  A  paraffin,  prob- 
ably CagHon,  m.  p.  (j3o — 64°.  (4)  A  red  oil,  formula  CisH2i02,  serai- 
solid  below  60°,  and  boiling  constantly  at  265°  at  20  mm.  pressure ; 
this  compound  is  present  to  the  extent  of  33  per  cent,  in  the  sample 
of  charas  examined.  In  doses  of  0"05  gram  it  produces  intoxication, 
followed  by  sleep.  The  substance  has  also  been  isolated  by  the 
authors  from  a  number  of  pharmaceutical  preparations  made  from 
the  plant.  The  resin  as  prepared  by  T.  &  H.  Smith  in  1847  contains 
no  less  than  80  per  cent,  of  the  oil.  There  can  be  no  doubt  that  the 
characteristic  action  of  Indian  hemp  is  due  to  the  presence  of  this 
compound,  the  constitution  of  which  is  under  investigation. 

47.  "Note  on  the  deccn.positicn  of  a-chlorc nitre campLor."    By  Arthur 

Lapwoith,  D.Sc. 

It  has  long  been  known  that  a-bromo-  and  a-chloro-nitrocamphor 
undergo,  when  heated,  a  somewhat  violent  decomposition,  resulting 
in  the  liberation  of  nitrous  fumes  and  free  halogen  and  the  forma- 
tion of  products  of  unknown  composition.  The  author  has  exam^ined 
the  residual  mixtures,  and  has  succeeded  in  obtaining,  by  the  decom- 
position of  a-chlorunitrocamphor,  some  quantit}'  of  a  yellow  sub- 
stance, which  ciystallises  in  long  needles  melting  at  196 — 198°, 
volatilises  slishtly  at  the  ordinary  temperature,  and  yields  a  hydr- 
azone  melting  at  169 — 171°.     This  substance  proves  to  be  identical 


with  the  camphorquinone  obtained  by  Claisen  (Ber.,  22,  580) 
from  isonitroso-camphor.  Found  C  =  72'1 ;  H  =  86.  Required 
for  CioHiA,  C  =  72-3  ;  H  =  8 -i  per  cent. 

48.  "  T-Bromocamphor  "     By  C.  Revis,  Asroc.  C.G.Inst.,  and  F.  Stanley 

Kipping,  Ph.D.,  D.Sc. 

The  dextrorotatory  7r-monobromocam[ihor,  which  was  first  obtained 
by  heating  camphorsnlphonic  bromide  (Kipping  and  Pope,  Trans., 
67,  1895,  371),  can  be  more  conveniently  prepared  from  a7r-dibrorao- 
camphor  (loc.  cit.).  The  -last  named  substance  is  readily  attacked  in, 
alcoholic  solution  by  sodinm  amalgam,  and,  under  suitable  conditions, 
the  a-halogen  atom  only  is  displaced  by  hydrogen  with  formation  of 
TT-bromoc-imphor ;  the  substitution  of  hydrogen  for  the  a-halogen 
atom  may  also  be  accomplished  with  the  aid  of  zinc-dust  and  acetic 
acid.  The  yield  of  the  7r-bromocamphor  is  good  in  both  cases,  but 
other  products  are  also  formed  ;  the  odour  of  camphor  is  very  notice- 
able when  reduction  has  proceeded  for  some  time,  and  a  crystalline 
substance  melting  at  243°  has  been  isolated  in  small  quantities. 

This  bye-product  does  not  CDntain  bromine,  and  its  formation 
appears  to  be  the  result  of  condensation,  an  analysis  having  given 
results  which  point  to  the  formula  C20H.0O2.  It  crystallises  in 
cohmrless  hemimorphic  pri>ms  from  dilute  alcohol,  and  is  reidily 
soluble  in  chloroform,  benzene,  and  acetic  acid. 

As  TT-bromocamphor  is  now  obtainable  in  large  quantities  without 
much  diflBculty,  its  derivatives  are  being  investigated.  It  is  easily 
converted  into  a  crystalline  oxime,  which  melts  at  124'5°.  This 
oxime  crystallises  from  dilute  alcohol  in  colourless  needles,  and  is 
readily  soluble  in  chloroform,  ethylic  acetate,  benzene,  &c. 

The  study  of  the  oxime  is  of  particular  interest,  because  if  its 
chemical  behaviour  should  prove  to  be  analdgous  to  that  of  cara- 
phoroxime — as  seems  to  be  the  case — it  will  be  possible  to  discuss 
the  structural  formulas  for  the  campholenic  acids  from  a  totally  new 
point  of  view. 

49.  "  Oxidation  products  of  a-bromocamphorsulphonic  acid."    By  Arthur 

Lapworth,  D.Sc,  and  F.  Stanley  Kipping,  Ph.D.,  D.Sc. 

In  the  hope  of  obtaining  a  new  series  of  oxidation  products  from 
camphor,  the  authors  have  commenced  the  examination  of  the  com- 
pounds whi'jh  are  formed  on  boiling  moderately  concentrated  nitric 
acid  with  ammonium  a-bromocamphorsulphonate. 

After  heating  during  many  hours,  the  nitric  acid  solution  contains 
a  small  quantity  of  a  substance  which  is  almost  insoluble  in  water, 
and  is  deposited  in  crystals  on  cooling  and  diluting.     This  compound 
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separates  from  acetic  acid  in  fine,  ortliorlioinbic  prisms.  It  melts  at 
183 — 189°,  and  is  insoluble  in  cold  dilute  sodium  carbonate  soluton  ; 
it  appears  to  be  a  sulpliolactone  derived  from  a  hydroxydibromocam- 
phorsulphonic  acid  by  the  elimination  of  one  molecular  proportion 
of  water.  Found,  C  =  31'4,  H  =  2-96,  Br  =  41-3,  S  =  S'S  per  cent. 
C\H,.,S0iBr2  requires  C  =  30-9,  H  =  3-09,  Br  =  41-2,  S  ::=  82  per 
cent. 

The  acid  filtrate  from  this  crystalline  substance  contains  sulphuric 
acid,  bat  in  quantities  which  show  that  only  a  very  partial  elimina- 
tion of  the  sulphonic  grou^)  has  occurred  during  the  oxidation.  After 
removing  the  sulphuric  acid  and  i-epeatedly  evaporating  the  filtered 
solution  until  almost  free  from  nitric  acid,  there  remains  a  thick 
acid  syrup,  from  which  it  is  very  difficult  to  isolate  the  several  con- 
stituents ;  this  is  owing  to  the  fact  that  the  product  consists  of 
hygroscopic  sulphonic  acids  which  do  not  lend  themselves  to  the 
ordinary  processes  of  extraction,  distillation,  precipitation,  &c. 

As  the  result  of  a  number  of  operations,  however,  two  crystalline 
substances  have  so  far  been  obtained  Irom  this  mixture.  One  of 
these  is  a  sulphonic  acid  which  crystallises  from  a  mixture  of  methyl 
alcohol  and  ethylic  acetate  in  pyramidal  forms,  and  melts  at  about 
15(5 — 158°,  "with  evolution  of  gas  ;  tl  is  compound  is  very  readily 
soluble  in  water,  from  Avhich  it  separates  in  hydrated  crystals  melt- 
ing at  128 — 133°.  Analysis  of  the  anhydrous  substance  gave  results 
agreeing  with  those  required  for  a  hydro.rydibromocamphorsulphonio 
add.  (Found  C  =  29-9,  H  =  38,  Br  =  38-4,  S  =  81  per  cent. 
Calculated  for  CloHuSOsBro,  C  =  29-5,  H  =  3-5,  Br  =  394,  S  = 
7"9  per  cent.).  The  other  compound  isolated  from  the  mixture  is 
apparently  the  ammonium  dihydrogen  salt  of  a  7r-sulphocamphoric 
acid.  (Found  C  =  40  2,  H  =  6  4  per  cent.  Calculated  for 
C,oH,504-SO,-ONH4,  C  =  40-4,  H  =  64  per  cent.),  but  it  requires 
further  anah'sis  ;  it  separates  from  alcoholic  ethyl  acetate  in  micro- 
scopic plates,  and  is  extremely  soluble  in  water,  but  nearly  insoluble 
in  cold  acetone. 

When  the  crude,  syrupy  oxidation  product  is  freed  from  water  as 
much  as  possible,  and  then  treated  with  phosphorus  pentabromide, 
it  yields  a  considerable  proportion  of  products,  which  are  nearly  in- 
soluble in  water ;  from  these  it  is  easy  to  isolate  a  compound  which 
crystallises  from  acetone  in  lustrous  prisms,  and  decomposes  at  about 
191°  with  effervescence;  this  substance  is  insoluble  in  cold,  dilute 
stidium  carbonate  solution,  and  onl}'  sparingly  soluble  in  most  of  the 
ordinary  oi'ganic  solvents  ;  it  seems  to  be  a  sulphonic  bromide  derived 
from  hydroxydibromocamphorsulphouic  acid. 

The  formation  of  the  dibromo-derivatives  described  in  this  note 
must   be  partly  attributed  to  the    action  of  the  bromiue   which  is 
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liberated  during'  the  oxidation  of  some  of  the  bromocamphorsuljjh- 
onic  acid  to  sulphocamphoric  acid. 

50.  ''On  the  xylic  and  xylidinic  acids."    By  William  Henry  Bentley, 
and  William  Henry  Perkia,  jun. 

The  oxidation  of  pseudociiraene  by  dilate  nitric  acid  was  fiist 
carried  out  by  Fittig  and  Laubiuger  {Annalen,  151,  257)  who,  by  t'lis 
meins  obtained  xylic  and  paraxjlic  acids,  methyl  terephthalic  acid, 
and  some  nitro-compounds. 

Tlie  authors  have  found  that  in  addition  a  small  quantity  of  Tnefhyl 
isophthalic  acid,  CRzCJI,(COOB.)^  [CK,  :  COOE  :  COOH  =  1:2:4], 
is  p'oduced,  which  is  separated  from  its  isomeride  by  the  fractional 
crystallisation  of  the  methylic  salts. 

Methylic  methylterephthalate  crystallises  from  the  methylic  alcohol 
in  needles  melting  at  58 — 60°,  while  methylic  methylisophthalate 
separates  in  needles  melting  at  73°. 

The  reduction  products  of  all  four  acids  are  being  studied  in  order 
to  compare  their  properties  with  those  of  some  acids  obtained  from 
camphoric  acid. 

Paraxylic  acid,  (CE3)./C6H3-COOH  [CH3 :  CH3 :  COOH  =1:2:4], 
when  reduced  with  sodium  and  amylic  alcohol  yields  a  mixture  of 
tetra-  and  hexa-hydroparaxylic  acid. 

Tetrahydroparaxylic  acid,  CsHij-COOH,  crystallises  from  light 
petroleum  in  prisms  melting  at  83°  and  readily  absorbs  bromine 
forming  a  dibrom-acid,  CgHisBrj-COOH,  which  melts  at  121—1-23°. 

Hexaliydro-paraxylic  ac/(Z,  CsHi5-C00H,  is  an  oil  with  a  disagreeable 
smell,  boiling  at  2')1°  under  a  pressure  of  748  mm. 

Ethyh'c  hexahydropararylate,  CgHia'COOCallo,  is  a  plensant  smelling 
oil  boiling  at  224°  (758  mm.).  The  anilide  of  hexahydroparaxylic 
acid,  CgHis-CO'NH'CeHs,  separates  fi'om  light  petroleum  in  prisms 
melting  at  113—115°. 

Wexahydroparaxylic  chloride,  CgHjs-CO'Cl,  is  a  liquid  having  a  dis- 
agreeable odoar,  boiling  at  110°  (25  mm.). 

Ethylic  hromhexahydroparaxylafe,  CBHuBr-COOCoHo,  is  a  h(  avy 
liquid,  boiling  at  170—180°  (60  mm.). 
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March.  26th,  1896.    Aniversarj  fleeting'.    Mr.  A.  Gr.  Yernon  Harcoui^t, 
President,  in  the  Chair. 

The  President  commenced  his  address  by  alluding  to  his  early 
connection  with  the  Society  as  one  of  its  Secretaries  in  1865,  when 
tho  meetings  were  held  in  the  buildings  of  the  original  Burlington 
House,  and  mentioned  the  fact  that  it  was  during  his  period  of  office 
that  the  change  to  the  present  rooms  was  ma^le.  He  touched  upon 
the  original  intention  of  the  Society  to  found  a  Chemical  Museum, 
an  idea  ultimately  abandoned  ;  and  on  the  use  of  the  preparation 
room  attached  to  the  meeting  room. 

Allusion  was  made  to  the  increased  interest  attaching  to  communi- 
cations illustrated  experimentally,  and  to  some  of  the  communica- 
tions made  during  the  past  year  which  had  been  so  illustrated. 

The  difficulty  arising  from  the  large  number  of  papers  now  received 
for  reading  at  the  meetings  was  mentioned,  and  means  were  suggested 
by  which  this  difficulty  might  partly  be  met. 

The  fees  for  composition,  which  were  unduly  low,  had  now  been 
put  on  a  i^ropor  basis. 

The  communications  which  had  passed  between  the  Council  and 
ther  French  neighbours  and  colleagues  first  on  the  occasion  of 
M.  Pasteur's  death,  and  again  on  the  celebration  of  the  hundredth 
anniversary  of  the  Institiit  were  mentioned. 

Tlie  decision  of  the  Council  to  publish  a  Collective  Index  of  the 
publications  from  1873  to  1892  in  two  volumes  was  referred  to,  and 
the  hope  was  expressed  that  bo'h  volumes  would  be  delivered  to  the 
Ft  Hows  entitled  to  them  during  the  coming  year. 

Reference  was  made  to  the  private  issue  of  lists  of  names  calling 
attention  to  some  of  the  candidates  proposed  for  election.  The 
feeling  of  the  Council  was  strongly  adverse  to  the  issue  of  such 
anonymous  appeals. 

The  arrangements  for  the  publication  of  the  Proceedings  at  the 
Jubilee  of  the  Society  which  had  been  drawn  up,  and  to  a  large 
extent  completed,  by  Dr.  Armstrong,  were  mentioned.  The  record 
will,  it  is  hoped,  consist  of  two  volumes;  the  first  of  which,  contain- 
ing a  report  of  the  speeches  made  at  the  Jubilee  meeting  and  at  the 
dinner  which  followed,  and  an  account  of  the  early  history  and  de- 
velopment of  the  Society,  is  all  but  complete.  The  second  would 
consist  of  an  account,  written  by  Dr.  Armstrong,  of  the  scientiGc 
work  of  the  Society  during  the  first  fifty  years  of  its  existence. 

The  Society  has  lost  two  of  its  Foreign  Member.*,  Lothar  Meyer, 
and  Pasteur.  A  memorial  lecture  in  connection  with  the  former 
will  be  delivered  by  Professor  Bedson,  on  May  the  2Sth  ;  and  arrange- 


81 

ments  are  in  progress  for  the  deliveiy  of  a  similar  address  in  con- 
nection with  Pasteur.  Reference  was  made  to  Professor  Fitzgerald's 
address  on  the  life  and  work  of  von  Helmholtz,  to  the  forthcoming 
celebrations  in  connection  with  the  completion  of  Lord  Kelvin's 
fiftieth  year  as  Professor  of  Natural  Philosophy  in  the  University 
of  Glasgow,  and  to  the  seventieth  anniversary  of  the  biith  of 
Caimizzaro. 

The  numerical  strength  of  the  Society  was  as  folloAvs  : — ■ 

Number  of  Fellows,  March  31st,  1895    1979 

,,  ,,         since  admitted    116 

„  „         reinstated  by  Council     9 


2104 


Removed  on  account  of  non-payment   of   three 

annual  subscriptions 28 

Do.  two  annual  subscriptions 19 

"Withdrawn 23 

Deaths 15         85 


Number  of  Fellows,  March  31st,  1896   2019 

Foreign  Members 28 

It  was  pointed  out  that  the  actioa  of  the  new  bye-law  under  which 
Fellows  whose  last  year's  subscription  was  in  airrar  were  removed 
from  the  res^ister,  had  tended  to  keep  down  the  nuuibeis  of  the 
Society.     The  names  of  those  removed  were — 

Three  years'  arrears: — Ashci'oft,  G.  A.;  Adams,  F.  E.  ;  Billing 
H.  S.  ;  Burnett,  E.  E. ;  Baraber,  H.  K.  Gr. ;  Babington,  P.  ;  Byrne 
Thos.  ;  Baine,  L.  A.  ;  Campbell,  J.  M,  ;  Cook,  Rev.  E.  B. ;  Cole,  A. 
Davies,  D.  0.  S. ;  Foster,  J.  A.  ;  King,  C.  M.  ;  Kii-kman,  H.  J. 
Kacker,  K.  K.  ;  Lennox,  D. ;  Lintern,  A.  A. ;  MacLeroy,  A.  L. 
Mousley,  H.  J.  M.  ;  North,  W.  ;  Quayle,  E.  ;  Stephens"^  C.  W 
Wells, 'g.  L  J.;  Wiltshire,  John;  Evans,  A.  J.;  Ptiipson,  T.  L. 
Blyth,  F.  W.  G. 

Two  years'  arrears  :—Ains worth,  Geo  ;  Bamber,  TV.  E.  ;  Chont- 
rell,  P.  S. ;  Cooper,  L.  ;  Chaney,  H.  J.;  Cargill,  W.  D.  ;  Edmunds, 
Lewis;  Golden,  A.  R. ;  Hope,  C.  F  ;  Jenkins,  Wallis  ;  Mansell,  J.; 
Parker,  R.  H.  ;  Speir,  J.;  tochlesslman,  J. ;  Tate,  Dr.  G.  ;  Wilson, 
J.  M. ;  Walker,  D. 

The  following  have  withdrawn  : — Ansell,  F.  G.  ;  Bi-iggs,  H.  F.  ; 
Cory,  G.  E. ;  Gardner,  J.;  Gre<  nish,  T.  ;  Groves,  T.  B  ;  Haydon, 
W.  F. ;  Heyes,  Rev.  J.  F.;  Holt,  W. ;  Jackson,  W.;  Kay,  Rev.  W. ; 
McKillop,  J.;  ^McMullan,   C.  ;    Pullinger,  F. ;   Maben,  T.;  Kothwell, 
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R.  H.  ;   Sergeanf,   E.  ;   Smith,  Prof.   E.  F.  ;   Stocks,  J.  M. ;  Truman, 
E.  B.  ;   Bose,  C.  M.  von  ;  Wetliered,  E.  ;   Snelus,  G. 

The  Society  was  fortunate  in  having  been  deprived  of  only  15  of 
its  Fellows  bj  death: — Cave,  Herbert;  Davy,  S.  H.  M. ;  Galloway, 
R. ;  Kelly,  J.  A. ;  Liepmann,  Hy.  ;  Linford,  J.  S. ;  Looker,  P.  ; 
:Mc Roberts,  G. ;  Morgan,  Wm.  ;  OfPord,  J.  A.  ;  Pochin,  H.  D.  ;  Smith, 
C.  H.  ;   Smith,  M.  H. ;  Winstone,  A.  B. ;  Wood,  John. 

Twenty-two   I;ife    Members  have    not  responded    to   requests    for 
their  present  addres.ses,  and  it  has  been  decided  that  if  a  renewed 
effort  to   reach  them  is  unsuccessful   their  names  will  be  removed 
from    the    register.       Their    names    are: — Bell,    P.    C. ;    Bosanquet, 
R.   H.   ^r.  ;    Brown,    Prof.    F.    D  ;    Chester,    E.    D.  ;    Cowie,    T.   R. 
Crampton,  Geo. ;  Custance,  Prof.  J.  D. ;  Danson,  J.  ;  Edwards,  J.  B. 
Emmons,  H. ;  Frost,  P..  ;  Hadkinson,  J. ;  ]\Iarsh,  C.  W.  ;  TsTewton,  H. 
Strangman,     J.    P.;     Tomlin,    A.;     Tookey,    C.  ;     Watson,     W.    H. 
Williams,  T.  ;  Yonno:,  B.  ;   Millar,   Jiimes  ;   Vacher,  Arthur. 

The  number  of  commuaications  made  to  the  Society  during  the 
year  was  16  3. 

One  hundred  and  si:steen  papers  were  published  in  the  Transac- 
tions for  1895,  occupying  1172  pai>es,  v  hereas  in  the  preceding  year 
8  J  papers  were  published,  occupj  ing  lOSQ  pages. 

The  following  were  the  statistics  relating  to  the  Abstracts. 

Part  I. 

Pages.        No.  of  Abstracts. 
Organic  Chemistry    692  1190 

Part  II. 

General  and  Physical  Chemistry 318 

Inorganic  Chemistry 20-4 

Mineralogical  Cliemistry 97 

Phys-.olugical  Cliemistry 174 

Chemistry    of     Vegetable     Physiology    and 

Agriculture    110 

Analytical  Chemistry J5,")0 


Total  in  Part  II   544  1 292 

Total  in  Parts  I  and  II 12o6  2462 

The  Index  to  the  Transactions,  Proceedings,  and  Abstracts  occupies 
175  pages. 

As  showing  the   use  made  of  the  Library,  it  was  announced  that 
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675  volumes  were  borrowed  from  it.      13-i  books,   504   volumes  of 
periodicals,  and  105  pamphlets  were  added  to  the  Library. 

A  new  system,  of  registration  has  been  adopted,  which,  it  is  hoped, 
will  prevent  any  further  loss  of  books. 

Dr.  Gladstone,  F.R.S.,  proposed  a  vote  of  thanks  to  the  Presi- 
dent,  coupled  with  the  request  that  he  would  allov/  his  address  to  be 
printed. 

Professor  Dixox,  F.R.S.,  seconded  the  motion,  which  was  carried 
by  acclamation. 

The  President  having  thanked  the  meeting. 

Professor  Thorpe,  F.R.S.,  the  treasurer,  gave  an  account  of  the 
balance  sheet,  -which  he  laid  before  the  Society,  duly  audited. 

The  receipts  had  been: — By  admission  fees  and  subscriptions, 
£4454 ;  by  sale  of  Journal  and  advertisements,  £511  Ss.  3d. ;  and  by 
dividends  on  invested  capital,  £381  15s.  9d,  The  expenses  bad  been  : 
— On  account  of  the  Journal,  £2858  10^.  d^d.;  on  account  of  the 
Proceedings,  £261  6s.  2^d. ;  on  account  of  the  General  Index, 
£184  2s.  6d.  ;  on  account  of  the  Library,  £306  17s.  -id. ;  the  total 
expenditure  being  £4406  18s.  2d.  Grants  amounting  to  £180  had 
been  made  to  Fellows  from  the  Research  Fund  during  the  year. 

Mr.  Tyrer  proposed  that  the  thanks  of  the  Fellows  be  tendei'ed  to 
the  Treasurer,  for  his  services  during  the  past  year;  this  motion  was 
seconded  by  Mr.  D.  Howard,  and  carried. 

The  Treasurer,  in  responding,  proposed  a  vote  of  thanks  to  the 
auditors. 

Mr.  A..  Blox.\.m  seconded  the  motion,  which  was  unanimously 
adopted,  and  acknowledged  by  Mr.  B.  Blount. 

Dr.  Russell,  F.R.S.,  proposed  a  vote  of  thanks  to  the  Officers  and 
Council. 

Professor  Tilden,  F.R.S.,  seconded  the  motion,  which  was  unani- 
mously adopted. 

Professor  Thomson  responded. 

Professor  McLeod,  F.R.S.,  proposed  a  vote  of  thanks  to  the  Editor, 
Sub-Editor,  and  Abstractors,  which  was  seconded  by  Dr.  Thorne, 
and  cai'ried. 

Mr.  Groves,  F.R.S.,  responded. 

Dr.  J.  Voelcker  and  Mr.  Nagel  were  appointed  scrutators,  and  a 
ballot  was  then  taken  for  the  election  of  Officers  and  Council  for  the 
ensuing  year.  The  followiug  were  subsequently  declared  duly 
elected : — 

President  :  A.  Vernon  Harcourfc,  M.A.,  LL.D.,  D.C.L.,  F.R.S. 

Vice-Presidents  who  have  filled  the  office  of  President :  Sir  F.  A.  Abel, 
Bart.,    K.C.B.,    D.C.L.,   F.R.S. ;    H."  E.  Armstrong,    LL.D.,    Ph.D., 
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F.R.S.;  A.  Crum  Bi-owu,  D.Sc,  M.D.,  F.R.S.;  W.  Crookes,  F.R.S. ; 
E.  Frankland,  D.C.L.,  F.R.S.  ;  Sir  J.  H.  Gilbert,  Ph.D.,  F.R.S. ; 
J.  H.  Gladstone,  Ph.D.,  F.R.S.;  H.  MiiUer,  Ph.D.,  F.R.S.;  W. 
Odling,  M.B.,  F.R.S.  ;  W.  H.  Perkin,  LL.D.,  Ph.D.,  F.R.S.  ;  Lord 
Playfair,  K.C.B.,  Ph.D.,  F.R.S.;  Sir  H.  E.  Roscoe,  LL.D.,  F.R.S.; 
W.  J.  Russell,  Ph.D.,  F.R.S.;  A.  W.  Williamson,  LL.D.,  F.R.S. 

Vice-Presidents  :  Hoi'ace  T.  Brown,  F.R.S. ;  Jarnes  Dewar,  M.A., 
LL.D.,  F.R.S.  ;  Franci.s  Robert  Japp,  M.A.,  Ph.D.,  LL.D.,  F.R.S.; 
Ludwig  Mond,  F.R.S.;  W.  Chandler  Roberts-Austen,  C.B.,  F.R.S.; 
William  A.  Tilden,  D.Sc,  F.R.S. 

Secretaries :  John  M.  Thomson  ;  Wyndham  R.  Dunstan,  M.A., 
F.R.S. 

Foreign  Secretary  :   Raphael  Meldola,  F.R.S. 

Treastirer:  T.  E.  Thorpe,  LL.D.,  F.R.S. 

Ofher  Members  of  Council:  P.  Philips  Bedson,  D.Sc;  Bennett 
Hooper  Brough ;  Bernard  Dyer,  D.Sc;  Otto  Hehner ;  Herbert 
McLeod,  F.R.S. ;  H.  Forster  Morley,  M.A. ;  G.  Harris  Morris,  Ph.D. ; 
•Tames  Wyllie  Rodger  ;  W.  A.  Shenstone ;  Arthur  Sraithells,  B.Sc. ; 
Thomas  Stevenson,  M.D.  ;  Sydney  Young,  D.Sc,  F.R.S, 


ADDITIONS  TO  THE  LIBRARY. 

I.  By  Purchase. 

Borchers,  W.  Elektro-metallurgie.  Die  Gewinnnng  der  Metalle 
iinter  Vermittlung  des  Elektrischen  Stromes.  Zweite  Auflage. 
•Mit  188  Text-abbildungen.  (2  folding  plates.)  viii  +  393  pp. 
Mraun.schweig.      1896.     8vo. 

Lefevre,  L.  Traite  des  Mati^res  Colorantes  Organiques  Artifi- 
eielles,  de  leur  preparation  industj'ielle,  et  de  leurs  applications. 
Preface  de  E.  Grimaux.  T.  I.  xx  +  832  pp.  T.  II.  833—1648, 
(With  31  new  illustrations  and  261  specimens  of  silk,  wool,  cotton, 
paper,  and  leather.)     Paris  1896.     8vo. 

Ostwald,  W.  The  Scientific  Foundations  of  Analytical  Chemistry 
ti-eated  in  an  elementary  manner.  Translated,  with  the  author's 
sanction,  by  George  M'Gowan,  Ph.D.  xx-|-207  pp.  London  1895. 
8vo. 

Richter,  V.  v.,  and  Auschiit?:,  R.  Chemie  der  KohlenstoffVerbind' 
nngen  oder  Organische  Chemie.  Siebente  Auflage.  Zweiter  Band, 
('arbocyolische  und  Heterocyclische  Verbindungen.  xviii-t-642  pp. 
Bonn  1896.     8vo. 
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II.   Donations. 

Ramraelsberg,    C.    F.      Handbuch    der    Mineralcliemie.      Zweites 
Supplement  zur  zweiten  Auflage.     Tiii  +  47o.     Leipzig  1895.     8vo. 

From  the  Authoi'. 

Risteen,  A.  D.     Molecules  and  tlie  Molecular  Theory  o£  Matter. 
A-iii  +  22?)  pp.,  with  52  figures.     Boston  1895.     8vo. 

From  the  Author, 

Pamphlets. 

Maiden,    J.    H.,    and    Smith,    H.    G.     On    a   Natural    Deposit    of 
Aluminium  Succinate  in  the  Timber  of  Grevillea  robiteta,  R.  Br. 
(Read  before  the  Rojal  Society  of  X.S.W.,  6th  November,  1895.) 

From  the  Authors. 
Maiden,  J.  H.,  and  Smith.  H.  G.     Contributions  to  a  Knowledge 
of  Australian  Vegetable  Exudations.     Xo.  1. 

(Read  before  the  Royal  Society  of  N.S.W.,  -ith  September,  1895.) 

From  the  Authors, 


NOTICE. 

The  Ijibrary  Committee  would  feel  obliged  if  Fellows  who  have 
copies  of  the  Bye-laws  or  Lists  of  Fellows  for  1842,  or  any  years 
between  that  date  and  1870,  would  lend  or  present  them  to  the 
Library.  They  should  be  sent  to  the  Assistant  Secretary,  Chemical 
Society,  Burlington  House,  W. 


LIST  OP  FELLOWS. 

All  changes  of   address  intended  to  appear  in  the  List  of  Fellows 
for  this  year  should  be  sent  at  once  to  the  Assistant  Secretai-y. 
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At  the  next  meeting,  on  April  23rd,  the  following  papers  will  be 
read : — 

"  On  the  temperature  of  certain  flames."  By  Pi'ofessor  W.  N, 
Hartley,  F.R.S. 

"  Halogen  additive  products  of  substituted  tbiosinnamines."  By 
Augustus  E.  Dixon,  M.D. 

"  The  constitution  of  the  cereal  celluloses."  By  C.  F.  Cross,  E.  J. 
Bevan,  and  Claud  Smith. 

"An  Appai-atus  for  the  detection  of  boric  acid."   By  W.  M.  Doherty. 

"Ethereal  salts  of  optically  active  malic  and  lactic  acids."  By 
Prof.  Purdie,  F.R.S.,  and  S.  Williamson,  Ph.D. 


ERRATA. 

Page  58,  last  line,  for  "  platinicjanide  "  read  "  platinocjanide." 
Page  59,  U.  3,  9       „ 


CEKTinCATES   OF   CANDIDATES   FOR   ELECTION 
AT  THE  NEXT  BALLOT. 


N.B. — The   names  of  those  who  sign  from  "  General  Knowledge  ' 
are  printed  in  italics. 

The    folio vviug    Candidates    will    be    balloted    for    on    Thursda;, 
May  7,  1896  :— 

Barwise,  Sidney, 

The  Lindens,  Derby. 
Medical  Officer  of  Health  of  Derbyshire.  Doctor  of  State  Medi- 
cine of  the  University  of  London,  D.P.H.  (Cantab.),  M.R.C.S.  (Eng.\ 
L.S.A.  (Lond.),  Fellow  of  the  Sanitary  Institute.  For  the  M.D.,  in 
State  Medicine  at  London  I  have  passed  four  examinations  in 
Chemistry,  three  being  partly  practical.  I  attended  the  usual  courses 
at  Mason  College,  Birmingham,  and  in  Dr.  Hills'  Laboratory  for  six 
months.  I  make  some  200  Analyses  of  Sewage  Effluents  and  Drink- 
ing Waters  each  year,  and  publish  results  in  Derbyshire  Health 
Reports, 

William  A.  Tiklen.  A.  L.  Stern. 

John  C.  Thresh.  James  Robert  Kaye. 

L.  Arc'ubutt. 

Durant,  Henry  Thomas, 

C/o  Messrs.  Loewenstein  and  Co.,  Johannesburg,  South  Afi'ica. 
Chemist  to  Messrs.  Loewenstein  and  Co.,  Manufacturing  Chemists 
Johannesburg,   South  Africa.     Lately   Lecturer,   Demonstrator,  and 
Research  Assistant  to  Professor  Dunstan,   F.R.S.     Passed  the  Major 
Examination  of  the  Pharmaceutical  Society,  1893. 

Wyndham  R.  Dunstan.  M.  Carteighe. 

H.  A.  D.  Jowett.  Francis  H.  Carr. 

Thomas  S.  Dymoiids. 

Fisher,  Ernest  Hunter, 

The  County  Laboratory,  St.  Albans. 
Analytical    Chemist.     For  four  years   Senior  Assistant,  ?.nd  now 
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Partner  with  Arthur  Ekins,  Public  Analyst  for  the  County  of  Hert- 
ford and  Borongh  of  Luton,  Beds. 

Arthur  E.  Ekins.  John  Heury  Baldock. 

Charles  H.  Ashdown.  Sidney  Harvey. 

B.  Warington.  Charles  E.  Cassal. 

J.  Kear  ColiceU. 

Goodwin,  W., 

9,  Westminster  Gardens,  Hillhead,  Glasgow. 
Analyst  for  the  British  Boiler  Cleaning  and  Enamelling  Company, 
Glasgow.  Five  years  study  at  the  Owens  College,  Manchester,  three 
years  in  Quantitative  Laboratory,  and  two  years  Research.  Con- 
tributed, with  Professor  W.  H.  Perkin,  jun.,  "  Cis-  and  Trans-hexa- 
hydro-o-toluic  acid." 

H.  B.  Dixon.  W.  H.  Perkin,  jun. 

Arthur  Harden.  G.  H.  Bailey. 

Edward  Haworth. 

Hawkins,  Edgar, 

Dudley  Dispensary. 
Doctor  of  Medicine.     Master  of  Surgery  (Edinburgh);  Master  of 
Arts  (Oxford)  ;    Honours    in    Chemistry,    Natural    Science    School, 
Oxford  ;  Lecturer  in  Chemistry,  Fetter  College,  1887-92.     Diploma 
in  Public  Health,  Oxford. 

W.  W.  Fisher.  C.  J.  Baker. 

John  Watts.  J.  E.  Marsh. 

V.  E.  Veleij.  P.  Elford. 

Jenkins,  John  Percival, 

30,  St.  John's  Boad,  Clifton,  Bristol. 
Chemist  (Analytical),  bl  years  in  charge  of  Chemical  Laboratory 
at  Messrs.  Geo.  Lockyer  and  Son,  Manufacturing  Chemists,  Bristol. 
Devised  the  following: — (1)  Tables  for  the  estimation  of  Ammonia 
in  Bone  Sulphate  of  Ammonia  from  the  percentage  of  Moisture 
present  at  212°  F.  in  Crystallised  Salt,  based  on  practical  experi- 
ments. (2)  Method  for  Recovery  of  Ammonia  from  Bone  Water. 
(3)  Method  to  prevent  waste  of  Ammonia  from  Stills  during  the 
di"y  distillation  of  Bones,  &c.  (4)  Plan  for  the  utilisation  of  Bone 
Tar  as  a  Liquid  Fuel.  (6)  Compound  containing  high  percentage 
of  Carbon  for  Toughening  Iron.  (6)  Process  for  the  Manufacture  of 
Prussian  Blue  from  Waste  Material.  At  present  time  engaged  in 
investigating  various  waste  products  with  a  view  to  the  economical 
utilisation  of  same.  Studied  Chemical  Theory  under  A.  J.  Heath, 
Esq.,  B.A..  F.C.S.,  &o.,  and   practical  work  with  Mr.  C.  E.  Frank  at 
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his  Laboratory,  Clifton,     Attended  courses  of  Lectures  on  Chemistry 
at  University  College,  Bristol. 

Ernest  H.  Cook.  Arthur  J.  Heath. 

Alfred  C.  Fryer.  Arthur  Richai-dson. 

Thos.  Coomber.  Sydney  Young. 

W.  A.  Shenstone. 

Jones,  Robert  Haslewood, 

8,  St.  Mary's  Place,  Xewcastle-on-Tyne. 
Laboratory  Assistant  to  Messrs.  Brady  and  Martin,  Newcastle-on- 
Tyne.  Three  years  Analytical  Assistant  in  the  Laboratory  of  Messrs. 
Savory  and  Moore,  under  Mr.  Charles  Ekin,  F.I.C.  Formerly  Student 
in  the  School  of  the  Pharmaceutical  Society.  Passed  major  examina- 
tion of  the  Pharmaceutical  Society  1892. 

M.  Carteighe.  Wyndham  R.  Dunstan. 

Charles  Ekin.  Francis  Sutton. 

F.  Xcipter  Sutton. 

Macadam,  Herbert  Edwin, 

Joint  Woi-ks  Manager,  Odam's  Chemical  Company,  Victoria  Docks, 
E.,  Manufacturers  of  Manures,  Sheep  Dips,  and  Disinfectants.  Ten 
years  engaged  in  Manufacturing  Chemistry  as  applied  to  home  and 
export  fertilizers  and  acid  making  in  connection  therewith.  Also 
for  thi'ee  years  in  the  manufacture  of  sheep  dips  and  disinfectants. 

Stevenson  Macadam,  Ph.D.  F.  N'apier  Sutton. 

C.  T.  Macadam.  John  Hughes. 

B.  E.  R.  Newlands.  Geo.  B.  MGrrison. 

Alfred  Sihson.  A.  E.  Sibson. 

F.  J.  Lloyd. 

McCrae,  John,  jun.,  Ph.D., 

264,  Calhoun  Street,  Cincinnati,  Ohio,  U.S.A. 
Instructor  in  Chemistry,  L'niversity  of  Cincinnati.  Student  at 
Andersonian  Technical  College,  Glasgow,  1891-93.  Student  at 
Heidelberg  University,  1893-95.  Graduate  of  Heidelberg  University 
(Chemistry,  Physics,  and  Mineralogy),  1895.  Instructor  in  Chemistry, 
University  of  Cincinnati,  1895.  Author  of  "  Ueber  die  lodoniam- 
Basen  aus  p-Iodtoluol,"  Ber.,  28,  97;  and  "Ueber  ^lessung  hoher 
Temperaturen  mit  dem  Thermoelement  und  den  Schmelzpunkt 
eiiiiger  anorganischer  Salze,"  Ann.  d.  Phys.  und  Chem.,  55,  95. 
T.  H.  Norton.  G.  G.  Henderson. 

A.  Humboldt  Sexton.  James  Robson. 

^latthew  A.  Parker.  Thomas  Gray. 

J.  J.  Sndborough.  D.  R.  Boyd. 

JSdmund  J.  }Fills. 
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Merrett,  William  Henry, 

Lambetli  Brass  and  Iron  Work?,  Short  Street,  Lambeth,  S.E. 
Assistant  in  the  Reseai'ch  Laboratory  of  the  Royal  Mint.  Associate 
of  the  Royal  School  of  Mines.  For  some  time  Research  Student  in 
the  Metallurgical  Laboratory  of  the  Royal  College  of  Science. 
Assistant  in  the  Metallurgical  Laboratory  from  Januaiy  to  June, 
1895. 

W.  C.  Roberts  Austen.  F.  W.  Bayley. 

T.  K.  Rose.  William  A.  Tilden. 

Alfred  Stansfield. 

Mitchell,  Tom, 

Cemetery  House,  Siiaw,  near  Oldham. 
Cemetery  Registrar.     Rochdale  Science  a,nd  Art  Classes,  1887-91. 
Honours  South  Kensington  (Inorganic),  1891.     Lancashire  County 
Cuuncil  Scholarship,   1892.      Owens   College   Evening   Lectures  and 
Laboratory  four  sessions,  1892-96. 

H.  B.  Dixon.  Wm    A.  Bone. 

Bevan  Lean.  Arthur  Harden. 

/.  F.  Thorpe.  G.  J.  Fowhr. 

Patterson,  Joseph  W., 

Avenue  Road,  West  Hampstead. 
Science  Teacher.  Three  years  Teacher  and  Lecturer  in  Chemistry 
under  the  Science  and  Art  Department  and  Durham  County  Conn- 
cil.  Brass  Founder's  Analyst  (18  months).  Student  in  Middles- 
borough  High  School,  Westminster  College,  Durham  College,  and 
the  Royal  College  of  Science. 

Jno.  Archyll  Jones.  George  Price  Dodds. 

R.  Phillips  Bedson.  R.  Greig  Smith. 

Saville  Shaw. 

Pechmann,  H.  von, 

Tiibiugen,  Germany. 
Professor   of    Chemisti-y    in    the  University    of    Tiibingen.       Dis- 
tinguished for  his  Contributions  to  Scietitic  Chemistry. 

Henry  E.  Armstrong.  Arthur  Smithells. 

T.  E.  Thorpe.  W.  H.  Perkin,  jun. 

Wyndham  U.  Dnnsfa-n  R.  Mehlola. 

Pilley,  Thomas  William, 

33,  Gi-ove  Hill  Road,  Denmark  Hill,  S.E. 
Demonstrator  on  Chemistry  at  St.  Thomas  Charterhouse  School  of 


Science.      Hocours  in  Cbemifcliy  and  seven  years  Demonstrator   at 
St.  Thomas  Charterhouse  School  of  Science,  London. 

Walter  A.  Yoss.  Charles  E.  Soliu. 

Artlnir  H.  Coote.  Herbert  F.  Stephenson. 

E.  J.  Eead. 

Pollitt,  Robert  Barnabas, 

Care  of  Oscar  Guttmann,  Esq.,  12,  Mark  Lane,  London,  E.C. 
Civil  Engineer.  Assoc. M. Inst. C.E.  Assistant  Manager  of  explo- 
sive "svorks.  Studied  Chemistry  at  the  Manchester  Technical  School. 
For  the  past  seven  years  have  been  engaged  in  the  manufacture  of 
explosives,  and  have  designed  and  erected  works  and  plant  for  the 
manufactui'e  of  nitroglycerin,  guncotton,  cordite,  dynamite,  and 
blasting  gelatine,  nitric  acid,  chlorine,  and  acetone,  and  for  the  dis- 
tillation of  coal-tar.  Since  ISl'S  have  been  one  of  the  Abstractors 
for  the  Journal  of  the  Society  of  Chemical  Industry,  and  have  had  the 
privilege  of  assisting  Mr.  0.  (ruttmann  in  the  preparation  of  his 
treatises  on  explosives. 

Bennett  H.  Brough.  W.  C.  Roberts-Austen. 

Samuel  Rideal.  M.  Carteighe. 

W.  Palmer  Wynne.  George  F.  HoUoway. 

B.  E.  R.  Xewlands.  P.  Gerald  Sandford. 

David  A.  Louis.  Charles  E.  Cassal. 

Otto  Hehr<er. 

Proude,  James^ 

13,  Oak  Tei-race,  Halifax. 
Manager  and  Chemist  at  the  Providence  Soap  Works,  Halifax. 
Has  studied  Chemistry  under  Mr.  W.  Ackroyd,  F.I.C.  Borough 
Analyst  for  Halifax,  at  the  Halifax  Technical  School,  and  privately 
under  Mr.  W.  H.  Wood,  F.I.C,  F.C.S.,  Analytical  Chemist,  Halifax. 
A  ^Medallist  in  the  City  and  Guilds  Examination.  Has  held  the 
above  position  at  Providence  Soajj  Works  for  nine  years.  Joint 
author  of  the  following  papers  : — (1.)  "'  On  the  Cause  of  the  Change 
in  Colour  of  Soaps  containing  Indigo  Extract,"  (2.)  '•  On  the  Solu- 
bility of  Indigo  in  Oils"  (/.  Chem.  Soc.  Lid.,  1895,  p.  1026). 
(3.)  "  Experiments  on  the  Formation  of  the  So-called  Ammonium 
Amalgam"  {I'roc.  Chem.  Soc,  1895,  p.  236). 

W.  H.  Wood.  Thos.  Holgate. 

Herbert  W.  Secly.  W.  H.  Richardson. 

Thorp  Whitalcer.  C.  Eaicson. 

iValter  Leach.  F.  F.  Bond.,  M.D. 

F.  Pticy  Wats.yn.  Herbert  IJ.  StocJcs. 
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Reissmann,  Charles  H.,  B.A.  (Camb.),  B.Sc.  (Lond.). 
Saxony  Villa,  Oppidans  Road,  Primrose  Hill,  N.W. 
Teacliei'  of  Chemistry.  Candidal  e  lias  worked  for  more  than  three 
years  in  the  Laboratory  of  St.  John's  College,  Cambridge.  He  has 
gained  experience  in  Practical  Organic  Chemistry  under  Dr.  Ruhe- 
mann,  of  Cains  College,  Cambridge.  He  is  now  engaged  in  Research 
Work  in  Physiological  Chemistry  at  University  College,  London. 
He  is  a  teacher  of  Chemistry  at  Channing  House  High  School  for 
Girls,  Highgate,  'N.,  and  has  graduated  in  Chemistry  at  two  Uni- 
versities. 

M.  Foster.  S.  Ruhemann. 

William  Ramsay.  Gr.  Carey  Foster. 

M.  M.  Pattison  Muir. 

Renney,  Henry,  M.D.,  B.S.,  D.P.H.  Durham. 

Brooktield  Honso,  Durham  Road,  Sunderland. 
Late  Student  of  Chemistry  and  Physics  at  the  Durham  College  of 
Science,  N^ewcastle-on-Tyne.  Studied  Practical  Bacteriology  under 
Professor  George  Murray,  Bacteriological  Laboratory,  College  of 
!R[edicine,  Newcastle- on-Tyne.  Analytical  Chemist.  Is  attached  to 
Science  and  desirous  of  its  advancement. 

William  Fowler.  P.  Phillips  Bedson. 

Charles  Rankin.  J.  T.  Dunn. 

Robert  Williamson. 

Robinson,  Henry  Fishwick,  B.Sc. 

Sparthfield,  Droylsden  Road,  Xewton  Heath.  Manchester. 
Chemist  in   Works   of  Messrs.    Claus  and   Ree,   Chemical  Manu- 
facturers.    Three  years  in  the  Chemistry  Department  of  the  Owens 
College.     First   Class    Honours   in   Chemistry,    B.Sc.  Victoria;    Le 
Blanc  Medal  for  pi-oficiency  in  theory  of  dyeing. 

Harold  B.  Dixon,  W.  H.  Perkin,  jun. 

Arthur  Harden.  Gilbert  J.  I'owler. 

Wm.  A.  Bone.  R.  L.  Taylor. 

Jas.  Grant. 

Rosenheim,  Otto, 

68,  Belsize  Pai'k  Gardens,  London,  N.W. 
Analytical  and  Research  Chemist.  Studied  Chemistry  under  Pro- 
fessors E.  Fischer,  W.  Wislicenus,  A.  Kekulo,  A.  Hantzsch,  W.  Griibe, 
&c.,  at  Wiiizburg,  Bonn,  Geneva.  Attained  the  dcgi-ce  of  Ph.D.  at 
the  university  of  Wiirzburg  by  exanunation,  and  on  the  strength  of  a 
dissertation  on  "Die  Oxydation  von  ^-Oxychinolin  "  {Ber.d.d,  Chevi. 
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Ges.,   26,    1501).      At  present    engaged  in  analytical    and    research 
work. 

W.  H.  Pei^kin,  jun.  Alfred  Gordon  Salamon. 

Martin  0.  Forster.  Philip  Schidrowitz. 

/.  S.  S.  Branie. 
Ross,  Raymond  St.  George, 

30,  Britannia  Square,  "Worcester. 
Analytical  Chemist.  Studied  for  one  year  at  Owens  College,  Man- 
chester ;  two  years  at  the  Dresden  Polytechnic,  under  Dr.  Hempel ; 
two  terms  at  the  School  of  Brewing  and  Agriculture,  Bavaria  ;  two 
years  Assistant  and  two  years  partner  with  Dr.  Smete  (Puhlic  Analyst 
for  Worcestershire).  Joint  Pnblic  Analyst  for  the  Borough  of 
Northampton.  Member  of  the  Society  of  Public  Analysts. 
Arthur  J.  Cooper.  George  Embrey. 

C.  O'Sullivan.  J.  Augustus  Yoelcker. 

E.  W.  Voelcker. 
Severn,     Walter    Dalrymple,    Assoc.     Roy.     Coll.     Science 
(Chemistry  j, 

9,  Earl's  Court  Square.  S.W. 
Director  of  the  "West-end  Pathological  Laboratory,  55,  Weymouth 
Street,  Portland  Place.  King's  College,  two  years.  Tyne  Breweries 
(Limited),  two  years.  Paris  (Pasteui"),  two  weeks.  Berliu  (during 
Koch  treatment),  five  months.  Copenhagen  (Hansen  and  Kjeldahl), 
three  months.  South  Kensington,  Roy.  Coll.  Sci.,  three  years.  This 
Laboratory,  three  years.  Cambridge  Laboratories,  two  years.  Did 
all  the  experimental  work  in  Drs.  "Waldo  and  "U'alsh's  paper  "Does 
Baking  Sterilise  Bread  ?  "  (read  before  the  British  Med.  Assoc. 
Annual  Meeting,  at  Bristol,  1894),  Lancet,  October  20,  1894.  Joint 
author  of  Handhooh  to  Br.  Koch's  Treatment  in  Tuhercular  Disease, 
Griinn  and  Severn.  J.  &  A.  Churchill.  "  Eeport  on  the  Examination 
of  the  Air  of  26  Public  Buildings  in  Newcastle-on-Tyne,  Chemical 
and  Bacteriological "  (North  Eastern  Sanitary  Inspection  Asso- 
ciation). P.  Philips  Bedson,  Thos.  "Watson  Lovibond,  and  "Walter 
D.  Sev^ern.  "  Method  of  rapidly  Estimating  Inversions  in  Sugar 
"Wort  Polarimetrically."  Thos.  Watson  Lovibond  and  "Walter  D. 
Severn.  Author  of  articles,  "Bacteria,"  '"  Methods  of  Bacteriological 
Research,"  "  The  Coming  Prophylaxy,"  ''Yeasts  and  Mould  Fungi," 
in  Science  and  Art.  Saturday  Eevleiv.  Am  about  to  publish  "  The 
Significance  of  'Beaded  '  Bacilli  in  Tuberculosis  and  Leprosy." 
"  Comparison  between  the  Methods  of  Salkowski  and  Haycraft  for 
the  Estimation  of  Uric  acid." 

John  M.  Thomson.  Percy  F.  Frankland. 

L.  Archd.  "STasey.  T.  E.  Thoi-pe. 

Vincent  Edwards.  H.  Sprengel. 
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Stead,  John  Christopher, 

42,  Grove  Green  Road,  Leytonstone. 
Pharmaceutical    Chemist  Works  Manager.     Some   time  Assistant 
Chemist  in  the  hxboratories  of  Messrs.  Savoiy  and  Moove,  New  Bond 
Street ;  now    Chemist  and  Manager,    Mitre   Works.    Cordova  Road, 
Bow,  E. 

Chas  Ekin.  F.l.C,  F.C.S.  Edward  H.  Harrison. 

John  C.  Uraney.  Beiij.  H.  Paul. 

Thomas  Tyrer. 

Tuckett,  James  Edv/ard  Shum,  M.A.  Cambridge, 

13,  Hyde  Road,  Eastbourne. 
Principal  Science  Master  at  Eastboarne  College.  Late  Scholai- 
Gonville  and  Caius  College,  C  imbridge.  25th  Wrangler  Mathe- 
matical Tripos,  1892,  Second  CLiss  Natur.il  Science  Tripos,  1893. 
Studied  Chemistry  in  the  Laboratory,  Caius  College,  and  in  the 
University  Laboratoiy.  Formerly  Principal  Mathematical  Master, 
Christ  College,  Brecon.  At  present  Principal  Natural  Science 
Master  at  Eastbourne  College. 

M.  M.  Pattison  Muir.  R.  S.  Morrell. 

S.  Rahemann.  A.  Hutchinson. 

Charles  T.  ITeycock. 

Wills,  Edward  Chaning, 

Abbey  Park,  Keynsham,  Bristol. 
Director  Messrs  W.  D.  and  H.  0.  Wills,  Limited  (Tobacco  Manu- 
facturers, Bristol  and  London).  M.A.  Cantab.  Chemistiy  and 
Physics  at  B  A.  Interested  in  the  Chemistry  connected  with  the 
tobacco  manufactory.  Student  for  the  purpose  of  taking  F.l.C. 
examination  at  the  Clifton  Labora'ory,  under  Dr.  E.  H.  Cook. 

Ernest  H.  Cook.  Alfred  E.  Fletcher. 

Sydney  Young.  W.  A.  Slienstone. 

F.  Wallis  Stoddart.  Charles  T.  Heycock. 

Titos.  Coomher. 

Wolfenden,  John  Hy., 

226,  Asbton  Riiad,  Failsworth,  Manchester. 
Science    Teacher.       Associate   of   the    Royal    College   of    Science, 
London  (Chemistry,  1st  Class).     B.Sc.  London  (Honours  in   Chem- 
istry).    Teacher  of  Chemistiy,  Central  School,  JManchester. 
T.  E.  Thorpe.  W.  Palmer  Wynne. 

Chapman  Jones.  J.  W.  Rodger. 

A.  E.  Tutton.  R.  L.  Taylor. 
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PROCEEDINGS 

OV   THE 

CHEMICAL    SOCIETY, 

EDITED  BY  THE   SEGRETABIES. 
No.  164.  Session  1895-96. 


April   23rd,   1896.     Mr.  A.   G.  Vernon  Harcourt,  President,  in  the 

Chair. 

Me.ssrs.  J.  W.  Helps,  B.  Bernard  Turner,  C.  Edward  Sage,  Avere 
formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  JNlessrs. 
Robert  Addie,  Lanoloan  Iron  "Works,  Coatbridge,  N.B. ;  Samuel 
William  Allworthy,  I>I.A.,  32,  Lonsdale  Tei-race,  Belfast;  John  Caley, 
41,  N"orfolk  Street,  Beverley  Road,  Hull ;  Charles  Matthew  Crossman, 
B.Sc,  23,  Euston  Buildings,  N.W. ;  Ralph  Hamilton  Hanger,  Rivers- 
lea,  Stoneferry,  Hull;  William  Arthur  Finch  Lethbridge,  Ivy 
Cottage,  St.  David's,  Exeter;  Cecil  Rudolf  Lidgey,  43,  Marmora 
Road,  Houor  Oak,  S.E. ;  William  McConnell,  jun.,  25,  Percy  Gardens, 
Tynemouth ;  James  Stanley  Muir,  27,  Huntley  Gardens,  Glasgow ; 
James  Haddon  Overton,  15,  West  Street,  Banbury ;  Hastings  Montagu 
Page,  Poona;  Arthur  Payne,  12,  Victoria  Square,  Newcattle-ou- 
Tyne  ;  George  Egerton  Scott  Smith,  67,  Surrey  Street,  Sheffield. 

The  Rev.  E.  B.  Cook  and  Mr.  H.  G.  Bamber  having  paid  their 
subscriptions  which  were  in  arrcar,  remain  Fellows  of  the  Society. 

Of  the  folloAving  papers  those  marked  *  were  read  : — 

*51.  "The  constitution  of  the  cereal  celluloses."    By  C.  F.  Cross, 
E.  J.  Bevan,  and  Claud  Smith. 

The  general  bearings  of  the  subject,  of  which  this  is  a  special 
part,  have  been  dealt  with  in  previous  communications  (Trans.,  65, 
472;  67,  433;  Ber.,  1893,  2520;  1891,  lOGl ;  1S95,  1940  and  2604; 
J.  Amer.  Chen.   Soc,  1896,  8). 


It  U  now  showa  tliit  the  cereal  cellalosas  niaj  bs  resolved  by  acids 
into  soluble  derivatives  of  their  farfuroid  constituents,  leaving  a 
residue  of  a  normal  cellulose,  and  a  process  has  been  devised  Avhich 
sliarply  eff3cts  this  sepxratiou. 

Two  methods  of  hydr  )lysis  have  been  studied  (1)  treatment  with 
acids  of  the  series,  H.SOt-iBaO  — H,S0,-3H,0,  iu  the  cold,  dilution 
and  filtration  from  reprecipltated  cellalo^e,  the  farfuroid  remaining 
in  solution;  (2)  treatmeut  with  dilate  sulphuric  acid,  1  to  2  p3rceat. 
streno^th,  at  1  to  9  atm^s.  steam  pressure.  The  best  results  are 
obt lined  on  short  heating  (15  mins.)  at  3  atmos.  The  furfuroid  is 
then  obtained  quantitatively. 

From  a  study  of  composition,  cupric  reduction,  yields  of  furfurnl, 
yields,  composition,  and  properties  of  osazoaes,  and  certain  special 
oxidations,  it  is  concluded  that  the  furfuroid  in  question  is  a  pentose- 

uionoformal,    C5Hs03<^q>CH2. 

Such  a  compound,  having  the  eni;)irical  formula  of  a  n':>rnial 
cellulose,  could  arise  -within  a  cellulose  complex  by  transformation  of 
the  terminal,  CHjOH,  of  a  hexose  molecule  ;  i.e.,  an  oxidation  by 
internal  rearrangement.  The  formaldehyde  residue  thus  produced  is 
not  split  off,  but  remains  united  by  oxygen  with  the  pentose  residue 
which  is  simnltaneously  produced. 

*52.  "On  a  new  compound  of  cobalt,  and  a  rapid  method  of  detecting 
cobalt  in  presence  of  nickel."    By  R.  G.  Durrant. 

The  author  shows  that  if  excess  of  sodium  or  potassium  bicarbon- 
ate is  added  to  a  solution  of  any  salt  of  cobalt,  and  then  hydrogen 
peroxide,  a  green  liquid  is  formed. 

This  liquid  appears  to  contain  a  cobaltate  or  cobaltic  acid,  H3C0O4., 
for,  although  the  substance  has  not  at  present  been  isolated,  volu- 
metric determinations  show  that  the  maximum  green  colour  is  reached 
when  the  molecular  proportions  of  the  cobalt  salt  and  hydrogen 
peroxide  are  as  1  :  2  ;  a  probable  i-eactiou  is  C0CO3  +  '21i,0i  = 
HjCoOi  +  CO2  +  H,0. 

The  green  solution  may  be  formed  in  presence  of  nickel  salts,  and 
the  reaction  serves  as  a  ready  method  both  of  detecting  cobalt,  even 
in  presence  of  large  excess  of  nickel,  and  of  detecting  nickel  in 
presence  of  considerable  excess  of  cobalt. 

*53.  "Ethereal  salts  of  optically  active  malic  and  lactic  acids."    By 
Thomas  Purdie,  F.R.S.,  and  Sidney  Williamson,  Ph.D. 

J.  Wallace  Walker  (Trans.,  1595,  67,  914)  has  shown  that  the 
rotations  of  the  ethereal  salts  of  active  lactic  acid  are  much  greater 
when  prepared  by  the  action  of  alky!  iodide  on  silver  lactate,  than  by 
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the  direct  action  of  acid  on  alooliol  in  presence  of  a  mineral  acid.  To 
see  if  the  same  holds  good  in  the  cases  of  the  other  oxv-acids,  the 
authoi-s  have  prepared  the  ethereal  salts  of  malic  acid  through 
the  silver  salt,  and  have  compared  the  rotations  of  the  salts  thus 
obtained  with  the  rotations  of  the  same  salts  prepared  from  the 
alcohol.  In  every  case  the  salts  prepared  from  the  silver  salt  were 
found  to  have  the  higher  rotation. 

The  same  result  was  evident  on  comparing  the  rotation  of  ethvlic 
lactate  prepared  by  the  different  methods.  On  the  other  hand,  ethjlic 
acetylmalates,  prepared  by  the  two  methods,  were  found  to  have 
nearly  the  same  rotation.  A  similar  result  waa  observed  in  the  case 
of  ethylie  acetyllactate. 

The  ethereal  salts  of  both  malic  and  lactic  acids  prepared  from  the 
alcohols  were  examined  for  racemoid  compounds,  but  the  quantity 
found  was  not  sufficient  to  account  for  the  low  activity ;  this,  coupled 
with  the  fact  of  the  constancy  of  the  acti/ity  of  the  ethereal  salts 
prepared  with  the  aid  of  mineral  acids  by  various  observers  and 
the  similarity  in  rotation  of  the  acidyl  compounds  from  ethers  from 
both  sources,  lead  the  authors  to  think  that  some  other  explanation 
of  the  difference  of  activity  of  the  ethereal  salts  prepared  by  the 
two  methods  must  be  found  than  the  supposition  that  the  mineral 
acids  cause  racemisation. 

In  examining  dextro-ethylic  chloropropionate  prepared  from  leevo- 
ethylie  lactate  for  the  presence  of  racemised  salt  bv  converting  it  into 
zinc  lactate,  it  was  found  that  the  optical  activity  of  the  recovered 
salt  was  opposite  to  that  of  the  zinc  lactate  from  which  the  chloro- 
propionate was  derived.  The  active  lactic  acid  had  undergone 
inversion  by  the  action  of  pho.'^phorus  pentachloride,  as  Walden 
(Ber.,  1S96,  29,  133)  has  recently  noticed  in  the  case  of  the  malic 
ri<;ids. 

54.  "Metadichlorotenzene."    Ey  Frederick  D.  Chattaway,  M.A.,  and 
R.  C.  T.  Evans. 

Metadichlorobenzene,  although  well  known,  is  extremely  costly  and 
difficult  to  procure,  and  no  directions  for  prepai'ing  it  in  quantity  are 
available.  The  authors,  having  requii-ed  large  quantities  of  this 
compound  for  an  investigation  of  some  derivatives  of  benzene,  have 
worked  out  a  simple  and  very  satisfactory  method  for  obtaining  it 
easily  in  bulk. 

Acetanilide,  dissolved  in  hot  acetic  acid,  is  treated  with  a  thin 
paste  of  bleaching  powder  until  two  hydrogen  atoms  occupying  the 
meta-positions  with  respect  to  one  another  are  replaced  successively 
by  chlorine  and  a  heavy  liquid  addition  product  of  hypochlorous 
acid,   and   ihe    1  :  3  :  4-dichioracetanilide    is    foimed.       On    cooling, 


this  sinks,  is  readily  separated,  and  wheii  treated  with  hot  alcohol 
I'apidly  decomposes,  1:3:  idichloracetanilide  crystallising  out.  The 
dichloracetanilide  is  then  heated  with  strong  sulphuric  acid,  which 
hydrolvses  it,  and  on  pouring  the  solution  over  ice,  1:3:  4-dichlor- 
aniline  separates.  The  dichloraniliue,  disholred  in  a  large  quantity 
of  alcohol,  is  then  mixed  wioh  an  excess  of  hydrochloric  acid  and 
diazotised  by  sodium  nitrite,  when,  as  the  temperature  rises  from  the 
reaction,  the  diazo-group  tirst  formed  is  replaced  by  hydrogen. 

The  yield  of  1  :  3  :  4-dichIoraniliue  is  nearly  quantitative,  and  that 
of  the  metadichlorobenzeue  over  oU  per  cent,  of  the  weight  of  acet- 
nnilide  taken. 

55.  "  On  the  temperature  of  certain  flames."    By  W.  N.  Hartley,  F.R.S. 

The  author,  having  for  many  years  past  studied  the  nature  of 
flames  and  the  spectra  they  emit,  found  no  practicable  means  of 
measuring  their  temperature,  owing  to  the  disproportionate  size  of  the 
measuring  instrument  (a  thermo-electric  couple  for  instance),  com- 
pared with  the  effective  volume  of  the  flame.  He  measured  the 
temperature  of  flames  by  means  of  gold-leaf  and  with  fine  wires  of 
platinum  1/3000  in.  diameter,  such  as  were  di'awn  by  Wollaston  and 
used  by  Faraday,  also  with  pure  platinum  wire  1/1000  in.  thick.  He 
furnishes  evidence  of  the  high  temperature  of  a  candle  flame,  not 
only  from  the  melting  of  gold  and  of  platin;ini  in  the  flame,  but  by 
an  examination  of  the  spectrum  to  be  seen  in  the  mantle.  Experi- 
ments made  with  platinum  wires  heated  in  a  bats-wing  gas  flame  are 
described,  which  proved  that  the  cai'bou  does  not  lower  the  melting 
point  of  the  platinum,  at  any  rate  in  any  appreciable  degree.  A  small 
carbon  monoxide  flame  melts  platinum,  wire  1,1000  in.  in  thickness, 
and  a  cyanogen  flame  was  shown  to  be  intensely  hot,  for  it  melted 
such  wire  with  extreme  ease.  The  author  believes  that  his  experi- 
ments have  dissipated  the  doubt  that  was  cast  on  Pro'essor  Smithclls' 
statement  of  the  high  temperature  of  the  mantle  of  the  Bunsen  flame, 
and  confirm  his  own  estimate  of  the  high  temperature  of  the  Besse- 
mer flame. 

56.  "  The  determination  of  the   composition  of  a  white  sou  by  a 
method  of  spectrogi'aphic  analysis."    By  W.  N.  Hartley,  F.R.S. 

It  is  not  long  since  among  current  coin  in  France  there  wei-e  sous 
of  a  peculiar  golden-yellow  colour  which  were  termed  "  white."  It 
was  supposed  that  they  were  made  during  the  French  Revolution  of 
1798  from  any  metal  which  could  be  readily  appropriated,  and  great 
doubt  expressed  as  to  their  composition. 

To  analyse  the  coin  without  injury,  the  method  of  photographing 
its  spectrum  was  resorted  to.     The  metals  present  being  first  ascer- 
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tained,  their  relative  proportions  were  subsequently  arrived  at  by 
comparing  the  photograph  with  a  series  of  quantitative  spectra,  iu 
which  solutions  of  known  strengths  yield  spectra  with  a  certain 
number  of  lines  of  definite  length  and  strength.  When  the  composi- 
tion of  the  coin  within  certain  limits  had  been  thus  ascertained, 
alloys  were  made  to  imitate  the  metal  and  photographs  of  these  were 
taken. 

The  third  trial  produced  an  alloy,  the  spark  spectrum  of  which 
yielded  a  photograph  identical  with  that  of  the  coin,  and  its  compo- 
sition was  found  by  the  usual  methods  of  analysis  to  be 

Lead 13"93  per  cent. 

Copper    72  So        ,, 

Iron    0'85       ,, 

Zinc    12-70 

99-83 

The  alloy  is  thus  seen  to  be  a  kind  of  brass,  in  which  lead  takes 
the  place  of  about  one-half  the  zinc.  It  is  also  richer  in  copper. 
The  coin  docs  not  ring,  and  its  edges  show  signs  of  being  cracked, 
which  may  be  readily  accounted  for  by  the  large  proportion  of  lead 
which  enters  into  its  composition. 

By  the  method  of  analysis  here  described,  it  may  be  advantageous 
and  interesting  to  determine  the  composition  of  antique  jewellery 
and  coins,  as  no  injury  results  from  the  action  of  the  spark. 

57.  "Halogen  additive  products  of  substituted  thiosinuamines."    By 
Augustus  E.  Dixon,  M.D. 

It  has  been  recently  shown  by  the  author  (Trans.,  1896,  69,  17) 
that  the  "  thiosinnamine  dibromide  "  obtained  by  Maly  {Zeit.f.  Chem., 
1867,  42)  from  bromine  and  allylthiourea  is  the  hydrobromide  of  a 

penthiazoline  derivative,   probably   CHBr<^pL.^^T^C*XH2;  and  is, 

moreover,  identical  with  the  substance  produced  by  combining  di- 
bromopropylthiocarbimide  with  ammonia.  This  thiocarbimide  unites 
readily  with  primary  and  secondary  amines,  yielding  analogous  com- 
pounds. The  author  has  lately  been  engaged  in  experiments  on  the 
production  of  these  compounds  from  bromine  and  substituted  allylic 
thiocarbamides.  Only  the  phenyl  and  orthotolyl  derivatives  had 
been  tried,  the  former  unsuccessfully,  when  an  abstract  appeared,  in 
the  last  issue  of  the  Society's  Journal,  of  a  paper  by  Gadamer  (Arch. 
Pharm.,  233,  646j,  showing  that  the  addition  compounds  can  be 
satisfactorily  obtained  from  substituted  allylic  thiocarbamides  (thio- 
sinnaraines)  containing  fatty  (methyl)  groups. 
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Au  examination  of  Gadamer's  "  niethylalljlthiocarbainlde  dibrom- 
ide,"  CsHioiS'jSjBr.,,  shows  it  to  be  saline  in  nature;  it  is,  in  fact,  the 
hydiobromide  of  a  base  (CoHyNaSBr),  which  is  liberated  on  treat- 
ment of  the  aqueoas  solution  with  dilute  alkali.  1  he  same  compound, 
C6H9N"2SBi')EBr,  is  formed  by  mixing  alcoholic  solutions  of  dibromo- 
propylthiocarbimide  and  methylamine  ;  the  author,  therefore,  on  the 
grounds  set  forth  in  the  paper  first  mentioned,  regards  the  base  as 

CHBr<^pj,^^„^C'JfH*Me,  /t-methyl-7-brompenthiazoline. 

By  analogy,  it  is  suggested  that  the  diniethylallylthiocarbamide  di- 
bromide,  obtained  by  Gadamer  from  08X311(011^)00311.5  and  bromine, 
is  probably  also  the  hydrobromide  of  a  diaiethyJated  peuthiazoline 

CHBr<gg^^|>C-N(OH.},. 

58.  "Acidic  thiocarbimides,  thioureas,  and  ureas."    By  Augustus  E. 

Dixon,  M.D. 

The  method  of  preparing  acidylthiocarbimides  by  heating  the 
corresponding  acid  chlorides,  dis.solved  in  anhydrous  benzene,  with  lead 
thiocyanate  (Dixon  and  Doran,  Trans.,  1895,  565  ;  Dixon,  ibid.,  1040), 
lias  now  been  applied  to  the  chloi-ides  of  propionic,  isobutyric,  and 
phenylacetic  acids,  the  yields  of  dissolved  thiocarbimide  so  obtained 
vaiying  from  90  per  cent,  of  the  theoretical  to  a  nearly  quanti- 
tative amount.  The  products  are  pale  jellowish  in  colour,  have  a 
characteristic,  pungent,  and  tear-exciting  odour,  and  are  decomposed 
b}"  heating  with  water,  with  formation  of  thiccyanic  acid ;  they  give 
the  ordinai'y  thiocarbimidic  reaction  (desulphurisation)  when  warmed 
with  ammoniacal  silver  or  alkaline  lead  solution,  and  unite  spontane- 
ously with  primary  and  secondary  amines,  yielding  acid  substituted 
thiocarbamides  or  thiouieas;  the  former  dissolve  readily  in  dilute 
caustic  alkali,  exchangirg  the  acid  radicle  fcr  hydrogen.  When 
treated  in  boiling  alcoholic  solution  with  silver  niti'ate,  they  exchange 
sulphur  for  ox\gen,  thereby  affording  the  corresponding  (acidic) 
ui'eas. 

The  following  substances  are  described, 

{ih-Fropionylpht7iylt]iwcarhamide,  EtCO'NH'CS'NH Ph.— Brilliant, 
colourless  prisms,  m.  p.  129 — 130°,  undecomposed.  With  silver 
nitrate,  it  furnishes  EtCO-NH-CO'NHPh,  identical  with  the  compound 
obtained  by  Kiihn  (Ber.,  17,  2881)  from  phenylisocyauate  and  pro- 
pionamide.  nh-Propio7iylo)-lhotolylthiocarbainide. — Hair-like  needles, 
(n.  p.  143  •'^44°.  fih-J'iopiojiyhnetatvlyUhlocarhamide. —  Long,  vitreous 
prisms,  ni.. 'p_  g5 — 87°.  tih-PropionylparaiolyUhiocarhamide. —  White 
needles.^  'm.  p.  1275 — 128'5°.  n-Ptopionyl-v-methylplienylthiourea, 
EtOOj.N:0(Sll)-NMclMi.~  Irarge,    vitreous     prisms,    m.    p.    f.8— G9". 
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ii-Prvpioiii/l-i'-phenylbenzylthiourea.— Thick  prisms,  m.  p.  lU2 — lUo^. 
a-Propioni/l-l3-phe>iyUhiosemicarba-id',  Et CO-X H-C  S'XH- X H-Ce  tJ.v  — 
Obtained  from  propionjlttiiocai"bimide  and  phenylliydrazine  ;  tuPts 
of  brilliant  white  prisms,  m.  p.  155 — 156^.  a,h-Isobafyrylphenijlfkio- 
carhamide,  MeiCH*CO"XH-CS*XHPh. — Large,  colourless  prisms, 
m.  p.  128"5 — 129'5°.  With  silver  nitrate  it  affords  the  urea, 
MejCH-CO-XH-CO-XHPh,  identical  with  that  obtained  bj  Pinner 
{Imidodther,  12^)  from  butenyldiphenjldiureide  and  acetic  acid. 
ah-IsohutyrylorthotolyUhiocarhamide. — Short,  white  needles,  m.  p. 
136-137°.  The  urea,  Me,CH-CO-XH-CO-XHoTo,  forms  long, 
flexible,  satiny  needles,  melting  at  ] 34 — 135°.  ah-Isobutyrlparatolyl- 
thiocarb'imide. — Large,  ice-like  prisms,  m.  p.  134 — 135°.  The  nrea 
crystallises  from  alcohol  in  shining  needles,  melting  at  137 — 138°. 
ah-Isobutyrylalphanaphthylthiocarbamide. — Fine  needles,  m.  p.  1675 — - 
168-5°. 

Phenacetylthiocarbimide,  PhCHo-CO'XCS,  has  a  feeble  odour,  and 
attacks  the  eyes  only  slightly.  By  combination  with  aniline  it 
affords  PhCH^-CO-XH-CS-XEPh.  ah-PhenncetylphenijUJiwcarbamide. 
— Lustrous,  white  prisms,  m.  p.  109 — 110°.  The  corresponding  urea 
forms  thin,  white  needles,  melting  at  168 — ^169°.  Rh-Phenacetylortho- 
tolylthiocarbamide. — Vitreous  prisms,  m.  p.  149 — 150°.  With  nitrate 
of  silver  it  gives  the  urea;  silky,  flexible  needles,  m.  p.  161'5 — 162°. 
3.h-Phenacetyl])arafolylthiocarbamide  crystallises  from  alcohol  in  bril- 
liant, rhombic  plates,  melting  at  150 — 151°.  The  urea  occurs  in  hair^ 
like  needles,  of  m.  p.  189—189-5°.  PhCHo-CO-X:C(SH)-XPhRz, 
n-ph^nacetyl-v-pJietiylbenzylthiotirea. — Microscopic  prisms,  m.  p.  127'5 
—  128-5°. 

All  the  compounds  enumerated  above  are  iusolubie,  or  nearly  so, 
in  water;  the  disubstituted  thiocarbamides  are  all  desulphurised  by 
warming  with  alkaline  lead  tartrate,  or  by  ammoniacal  silver  nitrate 
in  the  cold ;  the  trisubstitution  derivatives,  on  the  contrary,  do  not 
give  up  their  sulphur  under  these  conditions. 

Attempts  made  to  obtain  fi-om  picryl  chloride,  using  either  lead 
or  mercuric  thiocyanate,  the  corresponding  picrylthiocarbimide, 
C6H2(X02)3*XCS,  were  unsucces.sful.  Experiments  on  the  chlorides 
of  phenyjsulphonic  and  ethylsulphuric  acids  are  now  in  progress. 

59.  "  Apparatus  for  the  detection  of  boric  acid."    By  W.  M.  Doherty, 
Govemment  Laboratory,  New  South  Wales. 

The  milk,  wine,  or  other  substance  is  made  slightly  alkaline  with 
sodium  carbonate,  and  after  drying,  it  is  thoroughly  charred,  not 
burned  to  an  ash.  The  charred  mass  is  extracted  with  boiling  water, 
and   the   solution  obtained    made    acid   with  hydrochloric    acid,   and 
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evaporated  geutly  over  the  water  bath  iu  a  small  porcelain  boat, 
which  is  placed  in  an  apparatus  of  th3  following  description. 

A  piece  of  glass  tubing,  about  9  in.  long  and  ^  in.  in  diameter,  is 
turned  over  at  right  angles  at  one  end  and  drawn  to  a  fine  aperture. 
A  second  piece  of  tubing  about  2|-  in.  long,  and  a  j  in.  in  boie 
is  provided  with  a  hole  in  the  side,  and  placed  over  tlie  aperture  and 
arranged  so  as  to  form  a  glass  Bunsen  burner. 

The  porcelain  boat  or  other  vessel  containing  the  properlj'  prepa''ed 
substance,  supposed  to  contain  the  boric  acid,  is  placed  in  the  larger 
tube,  which  is  attached  at  the  wide  end  to  the  gas  supply,  the  whole 
being  supported  by  a  clamp.  The  gas  is  regulated  so  as  to  produce  a 
clear  flame  about  |  in.  long,  and  free  from  luminosity  at  the 
extremity  of  the  upright  tube.  The  vicinity  of  the  porcelain  boat  is 
heated  by  an  ordinary  Buns?n  burner,  and  if  boric  acid  be  present, 
even  in  the  most  minute  quantity,  the  small  flame  will  show  it  dis- 
tinctly. It  will  be  found  desirable  to  apply  the  heat  gently,  increasing 
it  slowly,  and  carefully  observing  the  flame  in  the  meantime. 


LOTHAR  MEYER  MEMORIAL  LECTURE. 

The  Lothar  Meyer  Memorial  Lecture  will  be  delivered  by  Pro- 
fessor P.  Phillips  Bedson,  D.Sc,  at  an  extra  meeting  of  the  Society 
on  Thursday,  May  28th,  at  8  p.m. 


At   the   next  meeting.   May    7th,   there   will  be  a  ballot   for   the 
election  of  Fellows,  and  the  following  papers  will  be  read  : — 

"  Luteolin,"  Part  II.     By  A.  G.  Perkin. 

"  Morin,"    Part    I.     By     Bablich    Hermann,    Ph.D.,     and     A.    G. 
Peikin. 


HAKKISON  AND  SOWS,  PKXNlEliS  IN  OH]Jl^A.><Y  lO  HKH  ilAJEblY,  i-T.  MARIIN'S  l.At  E. 


Issueti  IS  5/1896. 

PROCEEDINGS 

OV  THE 

CHEMICAL    SOCIETY. 

EDITED  BY  TEE   SEGBETABIES. 


No.  165.  Session  1895-96. 


May  7th,  1896.     Mr.  A.   G.  Vernon  Harcourt,  President,  in  tlie 

Chair. 

Certificates  were  read  for  the  first  time  in  favoui'  of  Messrs. 
Llewellyn  John  Davies,  8,  Wordsworth  Avenue,  Cardiff;  Frederick 
William  Harris,  62,  Rectory  Road,  Burnley;  John  Burnett  Knight, 
Bushwood,  Wanstead,  Essex  ;  Percy  Sykes  Marshall,  Churcli  School 
House,  Lockwood,  HuddersSeld  ;  Loxley  Meggitt,  The  Laurels,  St. 
John's  Street,  Mansfield ;  Sigmund  Geoi'gjewitsch  Rosenblura,  19, 
Russell  Road,  Kensington  ;  Douglas  Stuart  Spens  Stewart,  9,  Thistle 
Grove,  Fulham  Road,  S.W. ;  James  Whitehead,  Roach  Place,  Roch- 
dale. 

The  following  were  duly  elected  Fellows  of  the  Society: — Henry 
Thomas  Durant,  Ernest  Hunter  Fisher,  W.  Goodwin,  Edgar  Hawkins, 
John  Percival  Jenkins,  Robert  Hazlewood  Jones,  Herbert  Edwin 
Macadam,  John  McCi'ae,  jnn.,  William  Henry  Merrett,  Joseph  W. 
Patterson,  H.  von  Peehmann,  Thomas  William  Pilley,  Robert 
Barnabas  Pollitt,  James  Proude,  Charles  H.  Reissmann,  Henry 
Fishwick  Robinson,  Otto  Rosenheim,  Raymond  St.  George  Ross, 
Walter  Dalrymple  Severn,  John  Christopher  Steid,  James  Edward 
Shum  Tuckett,  Edward  Chauing  Wills,  John  Henry  Wolfenden. 

Of  the  following  papers  those  marked  *  were  read  : — 

*60.  "Carbon  dioxide,  its  volumetric  determination."    By  W.  H.  Symons 
and  F.  R.  Stephens. 

After  I'eviewing  the  various  methods  for  estimating  carbon  dioxide 
in  air,  the  authors  describe  one  which  they  find  to  be  reliable  and  at 
the  same  time  convenient, 
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For  collecting  the  samples  of  air  they  use  flasks  from  -which  all  air 
has  been  expelled  by  means  of  steam,  their  vacuity  being  ascertained 
by  weighing  before  and  aft3r  use.  For  absorbing  the  carbon  dioxide, 
mixed  solutions  of  sodium  hydroxide  and  barium  chloride  are  used. 
The  pressure  of  the  sample  of  air  in  the  flask  is  made  equal  to  the 
atmospheric  pressure  by  admitting  a  measured  volume  of  air  free  from 
carbon  dioxide,  and  the  true  volume  is  found  by  calculation  ;  thus 
the  pi'essure,  and  temperature  at  the  time  of  taking  the  sample 
need  not  be  noted.  The  residual  hydroxide  is  titrated,  without  being 
removed  from  the  flask,  Avith  dilute  acetic  acid  and  phenolphthalein. 

The  use  of  the  same  flask  for  collecting  and  cultivating  micro- 
organisms, estimating  albuminoid  ammonia  and  oxygen  absorbing 
matter,  is  suggested,  and  it  is  pointed  out  that  the  carbon  dioxide 
may  be  estimated  in  the  same  sample  of  air,  provided  the  number  of 
organisms  is  not  suflB.cient  to  influence  the  results  ihrough  the  carbon 
dioxide  they  produce. 

Examples  of  the  trustworthy  nature  of  the  process  are  given;  in 
some  cases  carefully  measured  volumes  of  carbon  dioxide  have  been 
estimated;  in  others,  a  series  of  samples  have  been  taken  from  a  closed 
space  occupied  by  the  authors.  A  compound  pipette  for  accurately 
measuring  volumes  of  gas  or  liquids  is  also  described. 

*61.  "On  certain  views  concerning  the  condition  of  the  dissolved  sub- 
stance in  solutions  of  sodium  sulphate,"  By  R.  F.  D'Ai'cy,  M.A. 

The  differences  in  the  solubilities  of  anhydrous  sodium  sulphate 
and  its  two  well-defined  hydrates,  and  the  existence  of  a  maximum 
solubility  of  the  decahydrate  at  a  temiDCrature  just  below  that  at 
wliich  it  breaks  up  in  the  solid  state  into  anhydrous  salt  and  water, 
are  properties  which  have  been  thought  to  indicate  that  these  sab- 
stances  dissolve  as  such. 

Other  facts  have  been  shown  to  be  in  accordance  with  the  vieAV 
that  the  condition  of  the  dissolved  salt  is  the  same  in  all  cases — the 
differences  in  solubilities  being  explained  as  being  determined  by  the 
condition  of  the  undissolved  solid  in  contact  with  the  liquid. 

The  experiments  described  were  undertaken  Avith  the  object  of 
finding  if  any  evidence  in  favour  of  the  former,  and  now  rather 
discredited,  theory  could  be  obtained  by  making  careful  experiments 
on  the  viscosities  of  strong  solutions  of  this  salt,  prepared  in  differ- 
ent ways  and  at  different  temperatures.  The  rcsulls  obtained  are  in 
accordance  with  the  view  of  the  identity  of  the  condition  of  the  dis- 
solved substance  in  all  cases. 

The  experimental  method,  which  differs  in  some  respects  from  those 
used  in  other  researches,  is  believed  to  give  results  which  ax'e  fx'ee 
from  ambiguity. 
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*62.  "  Luteolin.  II."    By  A.  G.  Perkin. 

In  a  previous  communication  (Trans.,  1896,  69,  206),  it  was  shown 
that  the  formula  of  luteolin  is  C15H10O0,  a  fact  determined  by  means  of 
its  compounds  with  mineral  acids  and  with  bi-omine.  The  production 
of  its  tetracetyl  and  benzoyl  compounds  proved  it  to  contain  four 
hydroxyl  groups,  and  on  methylatiou  it  yielded  a  product  containing 
three  methoxy-groups.  Since  the  publication  of  this  paper.  Herzig 
(Ber.,  29,  6,  1013)  has  stated  that  he  is  also  working  upon  luteolin. 
He  mentions  the  method  ether  of  the  acetyl  compound,  and  the 
decomposition  of  luteolin  with  fused  alkalis.  It  is  now  shown  that 
the  product  previously  described,  ra.  p.  210°,  which,  together  with 
protocatechuic  acid  is  formed  by  the  action  of  fused  alkalis  upon 
luteolin,  whiih  did  not  then  appear  to  be  phloroglucol,  is  really  this 
substance,  as  surmised  by  Herzig  (loc.  cit.). 

On  ethylation,  luteolin  yields  a  triethyl  ether,  Ci5H706(OC2H5)3, 
(yellow  needles,  m.  p.  131 — 132°),  insoluble  in  alkalis,  which  gives  a 
monacetyl  derivative,  Ci5H606(OC2H5);j'C2H30  (colourless  needles, 
m.  p.  185 — 186°).  Decomposed  by  alcoholic  potash  this  ether  yields  a 
crystalline  yellow  potassium  salt,  which  is  resolved  by  water  into 
the  free  ether.  These  reactions  prove  that  the  hydroxyl  group  in 
luteolin  which  resists  ethylation  is  in  the  ortho-position  to  a  carbonyl 
group. 

When  heated  with  alcoholic  potash  to  130 — 140°,  luteolin  triethyl 
ether  yields  the  diethylether  of  protocatechaic  acid,  and  a  small  quan- 
tity of  a  substance  which  gives  the  phloroglucol  reaction.  The  pi'oduct 
of  the  methylation  of  luteolin  (loc.  cit.)  closely  resembles  the  ethyl 
.ether  in  its  reaction,  as  it  contains  three  methoxy-groups,  yields  an 
acetyl  compound,  m.  p.  174 — 175°,  and  a  yellow  potassium  salt.  Herzig 
(Joe.  cit.)  gives  the  melting  point  of  acetyl-luteolin  225 — 227°,  but 
an  examination  of  the  melting  point  previously  obtained,  213 — 215°, 
shows  that  this  must  be  considered  as  correct. 

A  close  resemblance  of  luteolin  to  quercetin  and  fisetin  is  traced, 
and  it  is  considered  that  quercetin,   which  is    an  hydroxyfisetin,  is 
most  probably  also  an  hydroxyluteolin. 
0  OH 


OH,/    Y    |— <^        ^OH  OH 

CO 
Fisetin. 


OH 


OH   CO 

Luteolin. 
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*63.  "  Morin.  Part  I."    By  Hermann  Bablich,  Ph.D.,  and  Arthur 
George  Perkin. 

The  yellow  colouring  matter,  morin,  exists,  as  has  been  known  for 
some  time  in  old  fustic  (JSIorus  tinctoria),  and  has  lately  been  shown 
by  one  of  us  and  F.  Cope  (Trans.,  1895,  937)  to  be  also  contained  in 
the  Indian  dyestuff,  Jackwood  (Artocarpns  inteqrifolia) .  By  means 
of  its  compounds  with  mineral  acids  the  true  formula  of  morin  was 
established  by  one  of  us  and  L.   Pate   (Trans.,  1895,  67,  644)   to  be 

C,aH,.oO;. 

The  principal  reactions  of  morin  described  by  previous  workers 
arc  its  behaviour  towards  alkaline  reducing  agents  (Hlasiwetz  and 
Pfaundler,  Jahres.,  1864,  537),  by  which  means  it  yields  phloroglacol 
and  ^-resorcyclic  acid,  and  towards  fused  alkali,  when  it  gives 
phloroglucol  and  resorcinol.  Of  the  substitution  products  of  morin 
but  three  are  described,  viz.,  morinsul phonic  acid,  CisHoOvHSOs 
(Benedikt  and  Hazura,  Mo7iatsli.,  5, 167),  tetrabromomorin,'C;5H6Br40;, 
and  tetrabromomorinethyl  ether,  Ci5H5Br407*C:iH5.  The  latter  is 
formed  by  brominating  morin  in  alcoholic  solution,  and  can  be  con- 
verted into  tetrabromomorin  by  means  of  zinc  chloride  and  fuming 
hydrochloric  acid. 

The  action  of  fused  alkalis  and  of  bromine  upon  morin  has  been 
investigated,  and  it  is  shown  that  by  the  former  means  at  150 — 160° 
])hloroglucol  and  /3-iesorcylic  acid  are  the  principal  products,  and 
with  the  latter  the  results  of  Benedikt  and  Hazura  have  been  con- 
firmed. Incidentally  it  has  been  found  that,  by  the  action  of  bromine 
on  morin  in  presence  of  acetic  acid,  a  considerably  increased  yield 
of  tetrabromomorin  is  obtained. 

On  acetylisation,  tetrabromomorin  yields  pentacetyltetrabromo- 
morin,  Ci5HBr40,(C2H,0)5  (colourless  needles,  m.  p.  192—193^),  from 
which  it  is  evident  that  morin  contains  five  hydroxyl  groups.  The 
principal  product  of  the  metbylation  of  morin  is  a  tetramethyl 
ether,  Ci5H60,(OCH,)4  (light  yellow  needles,  ra.  p.  131—132°).  This 
substance  is  insoluble  in  alkalis,  but  yields  a  monacetyl  derivative, 
C,5U50:,(OCH3)4-C,H30  (colourless  needles,  m.  p.  167°),  and  a  crys- 
talline yellow  poiassium  salt,  Avhich  is  decomposed  by  water,  regene- 
rating the  ether.  When  digested  with  alcoholic  potash  at  150 — 160°, 
the  tetramethyl  ether  yields  the  dimethyl  ether  of  ^-resorcylic  acid 
(m.  p.  107—108°)  and  a  small  quantity  of  a  product  which  gave 
the  phloroglucol  reaction.  Morin  dimethyl  ether,  Ci5H805(OCH3)2, 
foi-ms  yellow  needles  melting  at  225 — 227°. 

These  results  demonstrate  a  close  similarity  between  quercetin  and 
morin,  for  both  contain  five  hydroxyl  gi'oujis,  one  in  the  ortho-position 
to  a  carbonyl  group,  and  both  combine  with  mineral  acids.    Quercetin 
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yields  with  fused  alkali  phlovoglucol  anrl  pvotooatechnic  arid,  mnrin, 
phlornglncol  and  /:}-rcsorc_vlif'  acid. 

Tlie  formula  of   qiicrcetin  appears  to  be   (ITerzig,  Brr..  1895,  28, 
293)  — 

O  OH 

^  j  JloH  -"" 
OH   CO 

aud  it  seems  most  probable  that  the  formula  of  moi'in  is  represented 
by  that  of  quercetin,  in  which  the  catechol  nucleus  has  been  dis- 
placed by  a  resorciaol  group  thus — 

O        OH 

oh/YVx^/^"^- 


OH   CO 


OH 


64.  "  Synthesis  of  pentacarbon  rings.  Part  I.  Anbydracetonebenzil  and 
its  homologues."  By  Francis  R.  Japp,  F.R.S.,  and  G.  Druce 
Lander,  B.Sc. 

Anbydracetonebenzil,  Avhich  is  obtained  by  the  condensation  of 
benzil  with  acetone,  was  first  prepared  and  investigated  by  Japp  and 
Miller  (Trans.,  1885,  47,  27),  and  was  afterwards  further  studied  by 
Japp  and  Burton  (Trans.,  1887,  51,  420).  In  both  of  these  earlier 
communications  the  opinion  was  expressed  that  in  the  condensation 
a  closed  chain  of  carbon  atoms  was  formed. 

The  authors  now  show  that  the  compound  is  a  diphenylhydroxy- 

P  TT  'P P  TT 

cyclopentenone  of  the  formula  i'        7~        >C0. 

By  oxidation  with  sodium  hypobromite  it  gives  an  almost  quanti- 
tative yield  of  Japp  and  Davidson's  desyleneacetic  acid, 

CeHs-CiCH-COOH 
CeHs-CO 

a  reaction  which  constitutes  the  best  means  at  present  known  of  pre- 
paring this  compound,  and  at  the  same  time  proves  the  configuration 
•w    ,  H-C-COOH 

The  oxidation  of  anbydracetonebenzil  by  heating  it  with  chromium 
trioxide  in  acetic  acid  solution  was  studied  by  Japp  and  Miller  (loc. 
cit.).  They  thus  obtained  a  product  to  which  they  assigned  the  con- 
stitution of  a  /3-benzoylhydrocinnamic  (desylacetic)  acid.  Desylacetic 
acid  has,  however,  been  since  prepared  by  Victor  Meyer  and  Oelkers. 
The  present  authors  find  that  the  two  substances  are  quite  distinct. 
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Tliey  also  find  that  Japp  and  Miller's  acid  is  not  the  primary  prodnet 
of  oxidation,  for,  when  tho  process  is  condiictpdin  the  cold, simnltaneons 
oxidation  and  hydration  occnr,  and  diplionjIdiJujih/oyglufariG  arid, 
CeH,-C(0H)-CH3-C00H  ■  v      ^     .  ^^    ■ 

CeH,-C(OH)  COOH  ^"^-   P-    ^^^  '    ^^^^^    "'^'^^'^    ^^^'^^>'  ^^ 

formed.  On  heating  this  acid  for  some  time  at  100'^  it  decomposes, 
joarting  with  carbon  dioxide  and  water,  and  yielding  Japp  and  Miller's 
acid,    which    has     the    formula    of    an    isoclnnamenylmandelic    acid, 

"^    °  I  *       '  ,  and  which  melts  at  159—160°.      (The   meltincr 

C6H5-C(OH)-COOH'  ^ 

point,   152°,   given  by   Japp   and   IMiller  is   too  low.)      When  boiled 

with  fuming  hydriodic  acid,  or  with    fuming   hydrochloric   acid,  di- 

phenyldihydroxyglutaric  acid,   also  parts    with  carbon    dioxide  and 

water ;  but  the  carbon  dioxide  is  in  this  case  furnished  by  the  other 

.,    C6H5-CH-CH,-COOH  , 
carboxyl    group,    and    dcstjlacetic    and,  I  (m.  p. 

162°),  is  formed.  Beyond  the  close  appi-oximatiou  of  the  melting 
points,  there  is  hardly  any  resemblance,  either  physical  or  chemical, 
between  these  two  isomerides,  desylacetic  acid  and  isocinnamenyl- 
mandelic  acid. 

By  partial  reduction  of  isociunamenylmandolic  acid  by  boiling  it 
for  a  few  minutes  with  hydriodic  acid,   it  is   converted  into  isopheii- 

ethylmandeliG  acid,  q'jj".q/0H)-C00H  ^™'  ^'  ^•^^"^^°°)- 

By  partial  reduction  of  anhydracetonebenzil  with  hydriodic  acid, 
Japp  and  Barton  obtained  a  compound,  CnHuO,  melting  at  110°, 
which  yielded  a  hydrazone,  and  thei'efore  contained  the  original 
carbonyl  group  of  the  anhydracetonebenzil.  The  authors  show  that 
this  I'eduction  compound  has  the  formula  of  a  diphenylcyclopenienone, 

P  H  'P'PIT 
,      '  M         ">C0.      That  the  foregoing  change  in  the  position  of  the 

double  bonds  has  tahen  place  during  the  reduction  is  shown  by  the 
fact  that  the  compound  j'ields,  on  oxidation  with  sodium  tiypo- 
bromito,  dipheu}  Imaleic  acid,   which,    when  liberated  from  its  salts, 

C  T-f  'P'PO 
changes  into  the  very  characteristic  anhydride,  p,  -rj  n  nn,^^  ("^"  ^■ 

156°). 

The  hydrocarbon,  C^His  (m.  p.  47°),  obtained  by  Japp  and  Burton 
by  the  complete  reduction  of  anhydracetonebenzil  with  hydriodio 
acid  and  amorphous  phosphorus  is  a  diplipnylcyclopcntane, 

CgHs'CH*  CH2 

The  various  compounds  obtained   by  Japp    and   Burton    (Trans , 
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1887,  5l,  431)  hj  the  condensation  of  bensil  with  homologues  of 
acetone  of  the  general  formulfe  CH^R'-CO'CHa  and  CHoR'-CO-CH^R' 
must  be  regarded  as  homologues  of  anhydracetonebenzil. 

65.  "  Synthesis  of  pentacarbon  rings.  Part  II.  Condensation  of  benzil 
with  acetonedicarboxylic  acid."  By  Francis  R.  Japp,  F.R.S.,  and 
G.  Druce  Lander,  B.Sc. 

Benzil  and  acetonedicarboxylic  acid,  when  gently  warmed  with 
dilute  alcoholic  potash,  condense  according  to  the  equation 

mj  rr^       CHa'COOH         C,T{,'C,  0— COOK 

''^''^•^^       6H.C00H         CeH3.C(0H).CH.  H.O, 

yielding  anhydragetonebenzilcarhoxyUc  acid  (ra.  p.  167 — 168°),  which 
corresponds  with  isophenanthroxyleneacetoacetic  acid  (Japp  and 
Klingemann,  Trans.,  1891,  59,  2). 

When  anhjdracetonebenzilcarboxylic  acid  is  boiled  for  a  few 
minutes  with  fuming  hj'driodic  acid,  it  is  reduced,  simultaneously 
parting  with  carbon  dioxide  and  yielding  a  dipTienyJcyclopentenone 
(m.  p.  110°),  identical  with  that  obtained  from  anhydracetonebenzil 
itself  (see  preceding  note). 

By  oxidation  with  sodium  hypobromite,  anhydracetonebenzilcarb- 
oxylic  acid  yields  a  mixture  of  diplienylm  aleic  and  diphenylfumaric 
acids,  these  two  substances  being  produced  in  approximately  equal 
quantity,  A  change  in  the  position  of  the  double  bonds  takes  place 
during  this  process. 

When  oxidised  with  chromium  trioxide  in  acetic  acid  solution  it 
parts  with  2  atoms  of  hydrogen,  yielding  an  acid  of  the  formula 
C1KH22O1  (m.  p.  201°,  with  decomposition). 

The  action  of  phenylhydrazine  is  complex.  The  primary  product 
is  a  yellow  compound,  apparently  the  hydrazone  ;  but  this  readily 
changes,  especially  on  recrystallisation,  into  dark  red  needles  of  a 
substance  melting  indefinitely  above  200°,  formed  by  elimination  of 
1  mol.  of  water  from  2  mols.  of  the  hydrazone, 

2C«H.oNo03  -  H2O  =  CisHa^NiOs. 

66.  "Reduction  of  desyleneacetic  acid,  and  the  constitution  of  Zinin's 

pyroamaiic    acid."     By   Francis    R.  Japp,   F.R.S.,  and  G.  Druce 

Lander,  B.Sc. 

The  authors  find  that  by  the  action  of  zinc  dust  and  acetic  acid  on 

desyleneacetic   acid  the  latter   is  converted  into  Victor  Meyer  and 

Oelkers's  desylacefic  acid, 

CeH^-CiCH-COOH  _  CeH-CH-CH^-COOH 

CeH-CO  '^      -  ~  CeHs-CO 
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By  tbe  limited  action  of  sodium  amalgam  on  an  aqueous  solution 

of  sodium  desyleneacetate  the  same  product  is  obtained.     Excess  of 

sodium  amalgam,  however,  cames  the  reduction  further,  and  I3y-di- 

7       TV.        .         .        -7   CeH.-CH-Ca.-COOH    .    ^         ^      ,., 
phemjl-ri-hydroxyoufync  acid,  '  ,  is  lormed,  which 

v^eWa'Uxi'UJd 

when    liberated    from  its    salts,  speedily  changes    into    the   lactone 

CbH^'CH  CH2  ^^oo^ 

CeH..CH  60    ^"-  P-  '''  ^• 

\/ 

0 

By  boiliug  desyleneacetic  acid  for  four  hours  with  hydriodic  acid 
and  amorphous  phosphorus,  it  is  convei'ted  into  fi-^i-diphenylbutyric 
acid,  C6H5-CH,-CH(C,e5)-CH3-COOH  (m.  p.  96-97=').  Comparison 
of  this  substance  with  a  specimen  of  pyroamaric  acid  showed  that 
the  two  Avere  identical.  Pyroamaric  acid  was  first  obtained  by 
Ziuin  (Jahreshericht,  1877.,  813)  by  fusing  amaric  acid  with  caustic 
potash,  and  was  regarded  by  him  as  an  ethylbenzylbenzoic  acid. 
Klingemann  (Annahn,  275,  81)  suggested  that  it  might  be  a 
diphenylbut}T.'ic  acid. 

Incidentally  it  was  observed  that  when  desyleneacetic  acid  is  boiled 
with  aqueous  caustic  potash  it  is  hydrolysed,  yielding  deoxybenzoin. 
Desylenemalonic  acid  is  stable  under  these  conditions. 

67.  "Electrolysis  of  potassium  allo-ethylic  camphorate.   Part  II."    By 
James  Walker,  Ph.D.,  D.Sc,  and  Janes  Henlerson,  B.Sc. 

In  addition  to  the  compounds  previously  described  (Trans.,  1895, 
337)  the  authors  have  obtained  from  the  product  of  electrolysis  of 
potassium  allo-ethylic  camphorate,  a  hydrocarbon,  CgHu,  boiling  at 
120°,  which  is  formed  by  the  decomposition  of  an  acid,  CgHuOj,  on 
heating.  This  hydrocarbon  is  apparently  identical  Avith  laiirolene 
prepared  from  camphanic  acid.  A  ketonic  acid,  CgEuOa,  m.  p.  228°, 
v/as  also  isolated  and  investigated.  The  authors  conclude  that  cam- 
phoric acid  contains  the  complex  -CH.rCH-(COOH)-0(COOH). 

68.  "Fluorene  and  acenaphthene."    By  W.  R.  Hodgkinson. 

Some  recent  communications  in  tbe  Annaleii,  by  Grfebe  and  his 
students,  on  fluorene  and  acenaphthene,  necessitate  a  short  notice  on 
ray  part  about  these  substances  in  order  to  maintain  priority. 

The  author  has  worked  at  these  hydrocarbons  and  their  derivatives 
for  the  past  12  years,  and  in  Proc,  1885,  36,  reference  is  made  to 
previous  notes  on  the  beliaviour  of  fluorene  (CnHio)  when  heated 
alone,  in  air,  or  with  oxidising  agents.  Lately  he  has  associated 
Mr.  A.  H.  Coofce,  with  this  Avork. 

Ill  the  paper  above  quoted,  it  is  indie  itod  that  the  red  substance 
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obtained  from  fluorene  (and  also  from  acenaphthene)  can  be  separated 
from  the  hjdiocai-bons  (there  called  difluoryls,  dcHis-cc.ft.'/),  and 
that  this  red  substance  is  not  a  simple  hydrocarbon,  but  contains 
oxygen. 

During  the  past  three  years  a  great  number  of  results  have  been 
obtained. 

One  conclusion  arrived  at  is  that  no  red  or  coloured  hydrocarbon 
is  produced  by  the  oxidation  of  either  fluorene  or  acenaphthene.  The 
coloured  compounds  produced,  along  -with  the  doubled  molecule  in  the 
case  of  fluorene,  CseHis,  (difluoryl),  and  the  coloured  substance  along 
with  acenaphtbyleue  in  the  case  of  acenaphthene,  have  been  obtained 
almost  pure.  It  is  found  that  not  only  on  heating  with  litharge, 
as  Behr  and  Tan  Dorp  first  showed,  but  that  almost  any  other  oxide, 
and  even  potash,  soda-lime,  and  chalk  Iceland  spai%  will  produce 
coloured  oxidation  products  from  both  fluorene  and  acenaphthene, 
and  especially  from  the  latter.  Phenanthrene,  naphthalene,  and 
anthi"acene,  do  not  act  in  the  same  manner. 

On  the  other  hand  both  fluorene  and  acenaphthene  may  be  passed 
along  with  hydrogen,  steam,  or  hydrogen  chloride,  through  a  red  hot 
platinum  tube  without  change. 

The  isolation  of  these  oxidation  products  is  a  difiicnlt  matter. 
They  are  not  volatile  alone  without  decomposition,  and  are  as  soluble 
in  the  usual  liquids  as  the  hydrccai'bons.  Picric  acid  also  seems  to 
precipitate  them  as  well  as  the  hydrocarbons. 

The  ethereal  and  chlorofonn  solutions  of  these  oxidation  products 
are  highly  fluorescent.  The  one  from  acenaphthene  more  so  than  that 
from  fluorene.  They  form  compounds  with  acid  sulphites  which  are 
non-fluorescent.     Two  analyses   (preps.  5  and  7)  taken  at  random, 

C  =  80  41,  H  =  4-.51,  0  =  15-08. 
C  =  79-89,  H  =  4-22,  0  =  15-89. 

The  coloured  substance  from  fluorene  is  more  diflBcult  to  obtain 
in  quantity,  or  pure.  The  average  percentage  of  oxygen  is  between 
9  and  10. 

Sulphur  behaves  like  oxygen  towards  both  these  hydrocarbons,  and 
selenium  also  to  a  lesser  extent.  When  the  hydrocarbons  are  heated 
with  dry  sodium  thiosulphate,  or  with  some  metallic  sulphides, 
sulphur  compounds  of  a  red  or  orange  colour  are  produced.  Their 
solutions  in  ether  and  chloroform  are  also  fluorescent.  With  sulphur 
or  selenium,  hydrogen  sulphide  and  selenide  are  respectively  pro- 
duced. In  the  case  of  fluorene  a  difluoryl  is  also  produced  on  heating 
with  sulphur. 

Several  analyses  of  the  red  compound  from  acenaphthene  and 
sulphur  indicate  the  presence  of  about  13-26  per  cent,  of  sulphur. 
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RESEARCH   FUND. 


A  meeting  of  the  Research  Fund  Committee  will  be  lield  in 
June.  Applications  for  grants,  accompanied  by  full  particulars 
should  be  sent  to  the  Secretaries  before  June  8th. 


LOTHAR  MEYER  MEMORIAL  LECTURE. 

The  Lothar  Meyer  Memorial  Lecture  will  be  delivered  by  Pro- 
fessor P.  I'hillips  Bedson,  D.Sc,  at  an  extra  meeting  of  the  Society 
on  Thursday,  May  28th,  at  8  p.m. 


At  the  next  meeting  on  May  21st,  the  following  papers  will  be 
read : — 

"  The  diphenylbenzenes.  I.  Metadiphenylbenzene."  By  F.  D. 
Chattaway,  M.A.,  and  R.  C.  T.  Evans. 

"  Derivatives  of  camphoric  acid."     By  Dr.  F.  S.  Kipping. 

"  Some  substances  exhibiting  rotatory  power  both  in  the  liquid 
and  crystalline  states."     By  W.  J.  Pope. 
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May  21st,  1896.     Mr.  A.   G.  Yernon  Harcourt,  President,    in  the 

Chair. 

Mr.  Thomas  B.  Case  was  formally  admitted  a  Fellow  of  the 
Society. 

Certificates  were  read  for  the  first  time  in  favoin*  of  ^lessrs. 
John  Henry  Garrett,  Cheltenham;  Leon  Felix  Goklstaud,  12,  Quai 
Anglais,  St.  Petersbourg ;  Alfred  Griffiths  Greenway,  Llandrindod 
Wells,  N.  Wales ;  Ernest  George  Hill,  Muir  College,  Allahabad  ; 
Joshua  Arthur  Hughes,  Abercarn,  Monmouthshire ;  Herbert  E.  Law, 
1526,  Vallego  Street,  San  Francisco  ;  Asutosh  Mitra,  Kashmir ; 
Samuel  Thomas  Skelton,  13,  Derby  Street,  Ramsbottom,  near  Man- 
chester 

Mr.  J.  Morrow  Campbell  is  reinstated  as  a  Fellow. 

The  following  papers  were  read  : — 

*69.  "  The  diphenylbenzenes.    I.  Metadiphenylbenzene."    By  Frederick 
D.  Chattaway,  M.A.,  and  R.  C.  T.  Evans. 

Three  isomeric  diphenylbenzenes.  CeHiCCeHs),,  are  possible,  but 
up  to  the  present  only  two  compounds  having  this  formula  are  known, 
paradiphenylbenztne,  and  the  so-called  isodiphenylbenzene.  The 
constitution  of  the  former  is  established,  as  it  has  been  obtained 
from  paradibromobenzene,  and  yields  on  oxidation  paradiphenyl- 
carboxylic  acid  and  terephthalic  acid  ;  the  constitution  of  the  latter  is 
still  doubtful. 

The  authors  have  undertaken  the  synthesis  of  ortho-  and  meta- 
diphenylbenzene, and  this  paper  contains  au  account  of  the  first  part 
of  the  investigation. 
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When  benzene  vapour  is  led  through  a  red  hot  tube  tube,  a  mix- 
ture of  hydrocarbons  is  obtained,  and  from  the  portion  distilling  at 
temperatures  near  400°  paradiphenjlbenzene  and  the  so-called  iso- 
diphenylbenzene  have  been  isolated.  This  lattei',  on  oxidation,  yields 
cbiefly  a  mixture  of  benzoic,  paradiphenylcarboxylic,  and  terephthalic 
acids.  No  conclusion  as  to  its  constitution  can  be  drawn  from  this, 
althouo-h  the  fact  that  its  monobromo-derivative  yields,  on  oxidation, 
an  acid  which,  on  reduction,  yields  diphenylmetacarboxylic  acid, 
shows  that  the  phenyl  groups  pi'obably  occupy  meta  positions. 

Having  obtained  metadichlorobenzene  in  large  amount,  the  authors 
have  synthesised  from  this  metadipbenylbenzene,  which  proves  to  be 
identical  with  the  isodiphenylbenzene  obtained  from  benzene.  The 
hydrocarbon  was  obtained  by  the  action  of  melted  sodium  on  a  mix- 
ture of  metadichlorobenzene  and  chlorobenzene  dissolved  in  boiling 
xylene.  It  is  easily  separated  from  the  other  products  of  the  action 
by  fractional  distillation. 

Metadichlorobenzene  appears  to  have  very  slight  action  on  benzene 
in  the  presence  of  anhydrous  aluminium  chloride,  and  the  hydro- 
carbon cannot  be  prepared  in  this  way. 

Metadiphenylbenzene  is  a  colourless  substance,  easily  dissolved  by 
ordinary  solvents,  and  crystallising  in  star-shaped  groups  of  fine 
needles.  It  melts  at  84°,  and  boils  at  about  369^  under  a  pressure 
of  766  mm.  Its  composition  and  molecular  weight,  determined  by 
Raoult's  method,  using  benzene  as  a  solvent,  agree  very  closely  with 
those  required  by  the  formula  C6H3(C6H5)2. 

*70.  "  Derivatives  of  camphoric  acid."      By  F.  Stanley  Kipping,  Ph.D., 

D.Sc. 

The  paper  contains  an  account  of  numerous  derivatives  of  cam- 
phoric acid  which  have  been  prepared  from  Tr-bromocamphoric  acid, 
and  some  of  which  have  been  briefly  described  in  previous  notes 
(Proc,  1895,  148,  33 ;  151,  88 ;  157,  210)  ;  the  formation,  properties, 
and  relation  to  one  another  of  all  these  substances  are  explained  on 
the  basis  of  Bredt's  formula  for  camphoric  acid. 

The  lactonic  monocarboxylic  acid,  CioHuOi  (m.  p.  165^),  which  is 
pi^oduced  when  an  aqueous  solution  of  sodium  jr-bromocamphorate 
is  boiled,  is  derived  from  trans-7r-hydi-oxycamphoric  acid,  CioH,60j 
(m.  p.  131°)7  whereas  the  more  stable  isomeride  (m.  p.  226°)  is  the 
lactone  of  a  cis-7r-hydroxycamphoric  acid,  which  seems  not  to  exist 
except  in  the  form  of  a  salt.  These  lactonic  acids  are  named  trans- 
TT-camphanic  acid  and  cis-7r-camphanic  acid  respectively,  in  order  to 
recall  the  fact  that  they  are  isomeric  with,  and  closely  related  to,  the 
w-camphanic  acid,  which  is  derived  from  w-bromocamphoric  acid 
(Trans.,  1896,  69,  61). 
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Trans-Tr-camphanlc  anhydride,  C^uHoeO-,  crystallises  in  prisms  ot 
indefinite  melting  point;  the  isomeric  anhydride  of  the  cis-acid  crys- 
tallises in  plates  or  prisms,  melting  at  16-4 — 165  . 

Trans-TT-camphanamide,  CgHisO/CO'XH,,  is  obtained  when  methylic 
7r-bromocamphorate(m.  p.  114 — 115^)  is  treated  with  aqueous  ammonia ; 
it  crystallises  from  aqueous  ammonia  in  transparent  octahedra,  and 
melts  at  114 — 115°. 

Methylic  cis-Tr-camphanate  crystallises  in  prisms  melting  at  75^. 
w-Hydroxy-cis-TT-comphanic  acid,  CioHuOs,  prepared  by  oxidising  cis- 
--camphanic  acid  with  potassium  permanganate,  separates  from 
water  in  transparent,  hydrated  prisms,  and  melts  at  264 — 265°. 

u'-acetoxy-cis--.caniphanic  acid,  CioHi30i(OAc),  is  formed  when 
the  hydroxy-acid  is  heated  with  acetyl  chloride  ;  it  crystallises  well, 
and  melts  at  123—124°. 

TT-acetoxycamphoric  anhydride,  CiaHisOj,  prepared  by  treating  trans- 
n-.hydroxycamphoric  acid  with  acetyl  chloride,  crystallises  in  mono- 
symmetric  plates,  and  melts  at  86 — 87°  (at  89 — 90°  on  re-heating). 

When  trans---camphanic  acid  or  ^-hydroxycamphoric  acid  is 
oxidised  with  nitric  acid,  it  is  converted  quantitatively  into  a  tri- 
carboxylic acid  of  the  composition  CioHuOo  (m.  p.  196°),  which  is 
named  trans-cainphotricarhoxylic  acid;  this  substance  crystallises 
from  water  in  massive  orthorhombic  pyi'amids,  and  is  extremely 
stable  towards  ordinary  oxidising  agents ;  its  formation  from 
5r-hydroxycamphoric  acid  shows  that  the  latter  substance  contains 
the  group  -CHo-OH,  and  consequently  the  5r-substituent  in  all  these 
TT-derivatives  has  displaced  hydrogen  from  a  methyl  group. 

trans- camphotricarhoxylic  anhydride,  CJ0H12O5,  forms  monosymme- 
tric  crystals  and  melts  at  253 — 254°. 

Two  isomeric  lactones  are  formed  when  trans-camphotricarboxylic 
acid  is  treated  with  bromine  and  amorphous  phosphorus  at  100°  and 
the  product  then  warmed  with  water ;  these  compounds  have  the 
composition  CioHuOe,  and  are  both  derived  from  a  5r;f.dihydroxy- 
camphotricarboxylic  acid  of  the  composition  CioHuO-.  The  one 
(/3-lactone)  crystallises  in  six-sided  plates,  and  melts  at  220°;  the 
other  (-/-lactone)  crystallises  in  flattened  needles  of  indefinite  melting 
point,  and  is  formed  fi'om  the  isomeride  by  heating  the  latter  with 
alkalis  and  then  acidifying. 

cis-camphofricarloxylic  acid,  CioHuOg,  is  obtained  as  a  salt  when 
the  ^ran«-acid  is  fused  with  potash ;  it  crystallises  in  massive  trans- 
parent prisms,  and  has  no  definite  melting  point,  owing  to  the  ease 
with  which  it  is  converted  into  its  anhydride. 

cis-cauiphotricarhoxylic  anhydride,  CiuHi20j,  is  formed  when  the 
trans-acid  is  heated  alone  or  with  cuacentra':cd  sulphui-Ic    acid;    it 
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crystallises  from  beuzeue   in  prisms  whicli  effloresce  in  the  air  and 
melt  at  220°. 

*7I.  "  On  some  substances  which  exhibit  rotatory  power  both  in  the 
liquid  and  crystalline  states."    By  William  Jackson  Pope. 

Although  a  very  large  number  of  organic  substances  are  known 
which  in  the  liquid  or  amorphous  condition  rotate  the  jilane  of 
polarisation  of  a  polarised  raj^  passing  through  them,  very  few 
ci-ystalline  substances  are  known  which  exhibit  this  same  property ; 
a  still  smaller  number  of  substances  are  known  which  exhibit 
circular  polarisation  both  in  the  amorphous  and  crystalline  condition. 

Substances  which  exhibit  circular  polarisation  when  amorphous 
very  frequently  crystallise  in  those  crystalline  sub-systems  in  which 
enantiomorphism  is  possible,  losing  during  the  process  of  crystal- 
lising the  power  of  circularly  polainsing  light ;  during  crystallisa- 
tion, the  latter  property  is  in  some  way  compensated  for  by  the 
crystalline  structure,  Avhich  has  neither  planes  nor  a  centre  of  sym- 
metry. The  exact  connection  between  the  crystalline  form  and  optical 
activity  of  circularly  polai'ising  substances  is  as  yet  by  no  means 
settled,  and  any  remarkable  cases  of  crystallisation  of  such  active 
substances  consequently  possess  great  importance. 

Two  substances  only,  viz.,  matico  camphor  and  rubidium  tartrate, 
ai'c  known  which  possess  the  power  of  circularly  polarising  light 
in  both  the  amorphous  and  crystalline  states.  The  author  now 
describes  a  third  case,  that  of  cis-w-camphanic  acid,  which  crystal- 
lises in  the  pyramidal  hexagonal  system ;  when  viewed  between 
crossed  nicols,  the  hexagonal  optic  axial  pictnre  is  seen  to  be  of  the 
peculiar  appearance  chai-acterlstic  of  circularly  polarising  hexagonal 
crystals.  The  crystals  are  strongly  pyroelectric,  and  are  Itevorotatory, 
the  specific  rotation  being  thus  of  the  same  sign  as  that  of  the  amor- 
phous or  dissolved  substance. 

Although  so  few  cases  of  the  occurrence  of  true  circular  polarisa- 
tion in  both  amorphous  and  crystalline  states  are  known,  a  lai"ge 
number  of  optically  active  substances  are  known,  the  crystals  of 
which  do,  in  parts,  exhibit  circular  polarisation.  The  latter  pheno- 
menon is,  however,  due  to  more  or  less  complicated  twinning;  it  is 
not  a  I'esult  of  the  actual  molecular  structure  of  the  crystal,  but  of 
the  superposition  of  thin  laminae  of  the  crystal.  These  cases  should 
consequently  not  be  considered  as  true  examples  of  the  occurrence  of 
circular  polarisation  in  the  two  states.  Circular  polarisation  caused 
by  the  piling  up  of  thin  plates  of  biaxial  crystals  at  definite  angles 
to  each  other  has  been  demonstrated  by  Reusch,  who  arranged 
cleavage  flakes  of  mica  one  on  the  other  in  a  definite  sense,  the 
optic  axial  planes  of  any  piece  being  at  60°   to    those   of   the   two 
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plates  in  contact  with  it ;  the  resulting  pile  is  uniaxial  and  circularly- 
polarising.  A  very  beautiful  example  of  tliis  kind  of  circular  polari- 
sation is  found  in  the  hydrated  ciystals  of  the  optically  active  trans- 
camphotricarboxylic  acid  (see  preceding  paper)  ;  this  substance  crys- 
tallises in  six-sided  plates  which  simulate  hexagonal  symmetry,  but 
are  really  composed  of  six  sectors  of  an  orthorhombic  crystal.  At 
the  edges  of  the  plates,  where  no  overlapping  of  the  sectors  occurs, 
the  biaxial  interference  figure  of  the  orthorhombic  crystal  can  be 
seen,  whilst  in  the  centre  of  the  plate,  where  the  sectors  meet  and 
overlap,  the  optic  axial  plane  of  each  sector  beiug  at  60°  with  those 
of  its  two  neighbours,  a  uniaxial  interference  figure  is  seen  and 
circular  polarisation  is  observed. 

The  crystals  of  this  substance  thus  afford  a  very  striking  imitation 
of  Reusch's  circularly  polarising  piles  of  mica  plates. 

*72.  "  Dimethoxydiphenylmethane  and  some  of  its  homologues."    By 
John  E.  Mackenzie,  Ph.D.,  B.Sc. 

This  compound  was  prepared  by  the  action  of  sodium  methylate 
on  benzophenone  chloride  according  to  the  equation 

(C6H5)oCCL  +  2NaOCH3  =  (C6H5),C(OCH3).,  +  2N"aCl. 
The  chloride  was  added  to  the  alcoholic  solution  of  the  sodium 
methylate,  and  after  reaction  had  taken  place,  the  whole  was 
heated  in  a  water  bath  for  two  hours.  The  substance  was  obtained 
pare  by  recrystallisation  from  alcohol,  the  yield  being  81  per  cent, 
of  the  calculated.  The  crystals  are  perfectly  colourless  and  odour- 
less, melt  at  106-5—107°  and  boil  at  288—290°  without  decompo- 
sition. They  ai^e  easily  soluble  in  ether,  hot  methyl  and  ethyl 
alcohols,  and  benzene,  but  less  so  in  the  cold,  insoluble  in  water. 
The  substance  is  volatile  with  steam.  It  is  unaffected  by  alkalis, 
but  is  decomposed  by  acids,  forming  benzophenone.  In  a  desiccator 
over  sulphuric  acid  it  loses  ether. 

Diethoxydiphenylmethane  (C6H5).iC(OC2H5)2  is  prepared  similarly. 
Yield  85  per  cent,  of  the  calculated.  The  colourless  crystals  melt  at 
51  "5 — 52°.  The  solubility  and  general  behaviour  are  similar  to  the 
methoxy-compound. 

Dibenzoxydiphenylmethane  (C6H5)3C(OC7H,)2  is  pi-epared  similarly, 
except  that  the  mixture  of  chloride  and  the  sodium  derivative  of  the 
alcohol  is  heated  to  205 — 210°.  The  crystals  melt  at  104—105°, 
and  decompose  when  distilled.  They  deliquesce  on  exposure  to  air. 
They  are  easily  dissolved  bj  the  ordinary  solvents  when  hot, 
with  difficulty  when  cold. 
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ADDITIONS  TO  THE  LIBRARY. 

I.  By  Purchase. 

Gadolin,  Axel.  Abhandlung  iiber  die  Herleitung  aller  Krystallo- 
graphischer  Systetne  rcit  ihrea  Unterabthcilungeri  aus  Einem  Ein- 
zigen  Prinzipe.  92  pp.,  with  26  figures  and  8  tables.  Leipzig  1896. 
8vo. 

(Ostwald's  Klassiker  der  Exakten  Wissenschaften.     75). 

Kirchoff,  G.,  und.  Bunsen,  R.  Cbemiscbe  Analyse  darch  Spectral- 
beobachtungen.  134  pp.,  with  2  tables  and  7  figures.  Leipzig  1896. 
8vo. 

(Ostwald's  Klassiker  der  Exakten  Wissenschaften.     72). 

II.  Donations. 

Lawes,  Sir  John  Bennet,  F.R.S.,  and  Gilbert,  Sir  J.  Henry,  F.R.S. 
The  Rothamsted  Experiments  :  being  an  Account  of  some  of  the 
Results  of  the  Agricultural  Investigati  >ns  conducted  at  Rothamsted 
in  the  Field,  the  Feeding  Shed,  and  the  Laboratory,  over  a  period  of 
50  years,     viii  +  354  pp.     London  1895.  From  the  Authors. 

ParapJdets. 

Pearce,  Richard.  Some  Notes  on  the  Occuri'ence  of  Uraninite  in 
Colorado. 

(Read  before  tie  Colorado  Scientific  Society,  in  Denver,  Septem- 
ber 9,  1895.)  From  the  Author. 

Seyewetz,  A.,  and  Sisley,  P.  Cheraie  des  Matieres  Colorantes 
Artificielles.  Vol.1,  viii  +  151  pp.;  Vol.  II,  153—336  pp.  Paris 
1896.     8vo.  From  the  Authors. 


RESEARCH   FUND. 

A  meeting  of  the  Research  Fund  Committee  will  be  held  in 
June.  Applications  for  grants,  accompanied  by  full  particulars, 
should  be  sent  to  the  Secretaries  before  June  8th. 


At  the   next  meeting  on  June  4th,  the  following  papers  will  be        f 
read : — 

"  The   magnetic    rotation    of    organic    substances    with    especial        j 
reference  to  benzonoid  compounds."     By  Dr.  W.  H.  Perkin,  F.R.S. 

"  Note  on   santalal   and   some  of  its   derivatives."     By  Alfred  C. 
Chapman  and  H.  E.  Burgess. 

"  Mononitroguaiacol."     By  Prof essor  Meldola,  F.R.S. 

HABBISON  AND  SONS,  PHINTEE8  IN  OEDINAKT  TO  HEE  MAJESTY,  ST.  MAETIN'B  LAI:E. 


Issued  IG,G/1896. 
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May  28th,  1896.      Extra  Meeting.      Mv.  A.  G.  Vernon  Harcourt, 
President,  in  the  Chair. 

Professor  P.  Phillips  Bedson,  M.A.,  D.Sc,  delivered,  the  Lothar 
Mejer  Memorial  Lecture. 

After  relating  the  more  important  events  in  the  career  of  Lothar 
Meyer,  his  experimental  woi-k  on  the  "  Gases  of  the  Blood  "  was  con- 
sidered, the  results  of  which  form  the  basis  of  the  teaching  at  the 
present  day.  The  history  of  Meyer's  independent  contribution  to  the 
"  Periodic  Law  "  was  examined,  and  the  development  of  this  system 
of  classiBcation  of  the  elements  was  traced  in  Mej-er's  writings  from 
1864  to  the  close  of  1869,  when  he  published  the  paper  containing 
the  well  known  carve  of  atomic  weights  and  atomic  volumes.  The 
investigations  of  Meyer,  undertaken  with  the  object  of  promoting  the 
systematic  arrangement  of  inorganic  chemistry,  were  noticed.  The 
ntilisation  of  Graham's  determination  of  the  rates  of  transpiration  of 
gases  to  deduce  from  them  the  molecular  volumes  of  gases  was  next 
considered,  and  a  description  given  of  the  investigations  by  which  it 
was  sought  to  determine  the  rates  of  transpiration  of  vapours,  and 
thus  to  arrive  at  the  molecular  volumes  of  vapours.  In  tracing  the 
history  of  Meyer's  literary  work,  more  especially  of  the  Modernen 
Theorieii,  first  published  in  1864,  of  which  he  was  preparing  a  sixth 
edition  at  the  time  of  his  death,  it  was  pointed  out  how  great  had  been 
Meyer's  influence  on  the  promotion  and  advancement  of  chemical 
theory  during  the  past  30  years. 

Sir  Henry  Roscoe  proposed,  and  Dr.  Gladstone  seconded,  a  vote 
of  thanks  to  Professor  Bedson,  which  was  supported  by  Dr.  Russell, 
and  carried  unanimously. 


J  ^'U 


June  -Ith,  1S06.     Mr.  A.  G.  Vernon  Harcouri.  ^^esidpn^,   in   the 

Cliair. 

Mr.  J.  C.  Stead  was  formally  admitted  a  l^'ellow  of  tlie  Society. 

Certificates  -vrere  read  for  +lie  first  time  in  favour  of  JSfessis. 
Walter  William  Cobb,  Hilton  House,  Atherstone;  Arthur  Edwin 
Saville,  33,  Richmond  Terrace,  Darwen ;  Kotaro  Shimomura,  Dole- 
machi,  Kioto,  Japan ;  John  James  Whimster,  12,  Rutland  Terrace, 
Stockton-on-Tees;  Alfred  James  Wilcox,  The  Grammar  School, 
Guisborough,  Yorks. 

The  Presidext  announced  that  the  following  Address  was  to  be 
presented  to  Professor  Cannizzaro,  a  Foreiga  Member  of  the  Society, 
on  the  occasion  of  his  seventieth  birthday,  in  July  next.  ' 

"Address  to  Professor  Caxxizzaro. 

"  On  behalf  of  the  Council  and  Fellows  of  the  Chemical  Society  of 
London,  we,  the  President  and  Officers,  beg  to  offer  to  yon.  Stauislao 
Cannizzaro,  our  most  sincere  congratulations  on  the  attainment  of 
your  seventieth  birthday.  A  society  such  as  ours,  having  for  its 
object  the  promotion  of  chemical  science,  cannot  but  acknowledge 
that  your  association  with  us  as  Foreign  ]\rember  since  1862,  and  in 
1872  as  onr  Faraday  Lectui"er,  is  a  source  of  the  greatest  satisfaction 
to  all  our  Fellows,  and  we  desire,  in  giving  expression  to  this  senti- 
ment, to  convey  to  you  the  wish  that  jpur  name  may  for  many  years 
continue  to  add  lustre  to  the  roll  of  our  membership. 

"At  a  critical  period  in  the  history  of  our  science,  when  the  con- 
ceptions of  eqnivalence,  atomic  weight,  atoms,  and  molecules  were 
ill-defined,  and  wh^n  much  confusion  existed  concerning  the  funda- 
7nental  docti'ines  of  chemical  theory,  you  were  the  first  who  succeeded 
in  directing  the  attention  of  chemists  in  general  to  the  law  whicli 
will  ever  be  associated  with  the  name  of  your  illustrious  countrjnnan 
Amadeo  Avogrado.  Not  only  did  you  make  known  the  importance 
of  this  law  in  its  chemical  bearings,  but  with  the  clearest  perception 
of  its  far  reaching  consequences,  you  demonstrated  in  your  masterly 
memoir,  Sunto  di  un  corso  di  Filosofia  Chimica,  published  in  185S, 
how  by  its  adoption  the  conflicting  views  of  man}'  of  the  mo.'-t 
eminent  chemists  of  that  period  could  be  reconciled  and  made  harmo- 
nious. By  your  advocacy  the  law  of  the  specific  heats  of  the 
elements,  enunciated  by  Dulong  and  Petit  in  1819,  became  more 
firmly  established  as  an  essential  principle  of  chemistry.  Our  modern 
methods  of  determining  molecular  Aveight  by  means  of  vapour 
density,  and  the  interpretation  of  abnormal  vapour  densities  in  the 
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light  of  the  theory  of  dissociation  are  the  direct  outcome  of  your 
labours  on  behalf  of  chemical  science.  The  I'evised  system  of  the 
atomic  weights  of  the  elements,  which  has  rendered  possible  their 
rational  classification  in  accordance  with  the  periodic  law  of  I^ew- 
lauds,  Mendeleef,  and  Lothar  Mej-er,  and  wliich  was  necessitated  by 
the  acceptance  of  the  hypothesis  of  Arogrado,  has  now  become 
universally  recognised. 

'■As  one  of  the  founders  of  the  new  chemistry,  your  name  will  live 
in  the  annals  of  our  science  as  that  of  a  man  held  in  the  highest 
honour  and  esteem — a  name  worthy  of  being  joined  with  those  of 
your  great  countrymen,  Galileo,  Torricelli,  Volta,  and  G-alvani. 

"  The  congratulations  v^•hich  we  now  ofPer  yoa  in  the  name  of  our 
Society  express  the  unanimous  feeling  of  the  chemists  of  this  country, 
and  not  least  of  ourselves,  the  officers  of  the  Chemical  Society,  who 
are  entrusted  with  the  honour  of  conveying  them  to  yoa." 


The  following  Address  is  to  he  presented  to  Lord  Kelvin  on  the 
occasion  of  the  completion  of  his  fiftieth  year  as  Professor  of  2satural 
Philosophy  in  the  University  of  Glasgow. 

"  Address  to  the  Right   Hon.  the   Lord   Kelvix,   D.C.L,,  LL.D., 
F.R.S.,  FROM  the  Chemical  Society  of  Loxdo:^. 

"  The  Council  of  the  Chemical  Society  of  Loudon  desire  to  convey 
to  you  their  sincere  congratulations  on  the  occasion  of  the  Jubilee  of 
your  Professorship  of  Xatural  Philosophy  in  the  University  of 
Glasgow. 

"  The  period  during  which  you  have  occupied  this  Chair  has  been 
distinguished  by  toe  rapid  growth  of  our  knowledge  of  Nature,  and 
the  applications  of  this  knowledge  to  the  public  good. 

"  In  the  past,  great  names  in  England  and  in  other  countries  have 
been  associated  with  important  theoretical  advances,  and  with  tech- 
nical inventions ;  but  it  has  been  given  to  few,  and  to  none  so  much 
as  to  yourself,  to  combine  a  powerful  grasp  of  the  most  recondite 
questions  in  Science  with  the  ability  to  apply  knowledge  in  an 
Liuineutly  successful  manner  to  the  service  of  mankind. 

■'  With  the  growing  perception  of  the  dependence  of  one  department 
of  Science  upon  another,  we,  as  Ctiemists,  feel  more  and  more  the 
I'ar-reaching  applications  of  your  contributions  to  Physics,  and  it  is 
with  gratitude  and  pride  in  your  work  that  we  to-day  join  with 
rt-presentatives  of  other  Sciences  and  other  nations  iu  offering 
homage  to  one  whose  name  will  ever  occupy  a  foremost  |dace  among 
the  pioneers  of  Natural  Knowledge." 
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Of  the  following  papers  that  marked  *  was  read : — 

*73.  "On  magnetic  rotatory  power,  especially  of  aromatic  compounds." 
By  W.  H.  Perkin,  LL.D.,  Ph.D.,  F.R.S. 

This  paper  gives  an  account  of  the  apparatus  used  in  measuring 
molecular  rotations,  at  temperatures  up  to  about  100°,  also  particulars 
concerning  the  determinations  of  boiling  points  and  densities,  with  a 
description  of  the  apparatus  used  for  the  latter  purpose  when  it  is 
necessary  to  determine  them  up  to  temperatures  of  about  100°,  and 
also  for  substances  which  are  solid  at  ordinary  temperatures. 

The  results  obtained  on  determining  the  rotation  of  mixtures  of 
compounds  where  the  specific  rotations  are  wide  apart,  and  of  those 
where  they  are  nearly  identical  are  then  considered,  and  it  is  seen 
that,  under  the  first  circumstances,  rotations  are  obtained  which  are 
not  the  mean  of  those  of  the  constituents  of  the  mixture,  but  lower, 
whilst  in  the  latter  case  they  are  the  mean  of  the  two.  Tbe  most 
striking  differences  obtained  are  those  with  mixtures  of  ethylic 
nitrate  and  carbon  disulphide. 

The  next  subject  is  that  of  the  influence  of  varying  temperatures 
on  the  rotations.  The  results  obtained  show  that  all  substances  yet 
examined,  water  excepted,  fall  slightly  in  rotation  as  the  temperature 
rises.     The  amount  varies  with  different  classes  of  substances. 

This  difference  in  the  change  of  rotation  is  called  the  temperahire- 
diference,  and  the  results  are  analogous  to  those  obtained  when  the 
refractive  power  of  compounds  is  determined  under  similar  circum- 
stances. The  rotafcion  of  water  which  does  not  fall  with  the  density, 
as  with  other  substances,  evidently  insreases  slightly  with  i*ise  of 
temperature.  This  is  thought  to  be  due  to  the  breaking  down  of 
molecular  complexes. 

The  next  section  refers  to  the  magnetic  rotations  of  aromatic 
compounds,  and  comprises  ethereal  salts,  mixed  oxides  containing 
phenyl  and  alcohol  radicles,  &c.,  phenylic  salts  of  the  fatty  acids, 
hydrocarbons,  phenols,  alcohols,  aldehydes,  ketones,  nifriles,  nitro- 
compounds, haloid  and  sulphur  compounds,  amines,  unsaturated  com- 
pounds, &c. 

Fiom  the  results  obtained  with  these  dift'erent  classes  of  substances 
it  is  seen  that  there  is  a  great  difference  between  the  rotations  of 
aromatic  and  fatty  compounds,  the  effect  of  the  nuclei  contained  in 
them  greatly  influencing  the  rotation. 

It  is  found  that  in  many  cases  the  substances  behave  like  double 
molecules,  tiie  part  containing  the  fatty  groups  acting  like  a  fatty  com- 
pound, whilst  that  containing  the  nucleus  acts  in  a  different  manner. 
This  occurs  more  especially  where  a  carbonyl  group  exists  between  the 
nucleus  and  the  fatty  groups,  in  which  position  it  acts  like  a  scieen 
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between  them.  Some  other  groups  also  behave  iu  this  manner  more 
or  less  effectively. 

The  nucleus  is  also  influenced  by  the  groups  and  haloids  it  is 
associated  with,  thus  with  nitroxyl  and  fluorine  its  influence  is  greatly 
reduced,  and  it  is  also  reduced,  but  not  to  nearly  so  large  an  extent, 
by  carbonyl  and  also  by  chlorine,  all  being  strongly  electro-negative 
elements  and  groups.  On  the  other  hand,  it  is  much  increased  by 
association  with  hydrocarbon  groups,  especially  when  unsaturated, 
and  gi'eatly  by  the  electro-positive  amidogen  group  and  its  methylated 
and  pheuylated  derivatives. 

With  reference  to  the  effect  produced  by  the  nitroxyl  gToap,  it  is 
thought  that  possibly  the  oxygen  in  this  compound  may  be  in  a  para- 
magnetic condition,  as  oxygen  is  when  in  the  free  state,  and  especially 
Avhen  in  the  liquid  condition.  If  so,  this  would  account  for  the  very 
low  rotation  of  this  compound,  as  it  would  have  a  negative  rotation. 
If  this  be  so,  the  inference  is  that  fluorine  is  also  paramagnetic ;  the 
very  low  rotation  of  sulphuric  acid  and  phosphoric  acid,  containing 
sulphur  and  phosphorus,  which  have  very  large  rotations,  would  also 
become  easily  explainable  if  the  oxygen  they  contained  were  para- 
magnetic. 

The  variation  in  the  influence  of  the  nucleus  on  the  rotation  was 
found  to  be  veiy  considefable,  even  in  hydrocarbons,  the  influence 
increasing  as  two  or  more  nuclei  become  more  and  more  nearly  asso- 
ciated, and  at  last  come  into  direct  union,  as  in  diphenyl.  This, 
however,  does  not  appear  to  arise  from  mass  action. 

The  eflfect  produced  by  the  association  of  the  benzene  nucleus  with 
the  unsaturated  group  -CH  =  CH-  is  also  found  to  be  very  remark- 
able, and  especially  so  when  two  are  united  with  it,  one  on  each  side, 
as  in  stilbene,  the  result  being  nearly  10  times  as  great  as  when  this 
group  is  in  the  fatty  compounds. 

From  the  results  obtained  it  is  evident  that  no  fixed  value  can  be 
found  for  phenyl  in  hydrocarbons  or  other  aromatic  compounds,  nor 
yet  for  naphthyl ;  at  the  same  time  the  rotations  do  not  give  any 
constant  values  for  the  gToups  which  are  directly  associated  with 
the  nucleus.  Thus,  the  influence  of  NHj  entering  a  paraffin  raises  its 
rotation  by  0'971,  but  in  benzene  4;"792,  and  in  naphthalene,  for  the 
a-position,  12"353.  From  these  results  it  is  seen  that  it  would  be 
absurd  to  assume  that  this  group  has  these  widely  different  values,  or 
that  the  carbon  and  hydrogen  in  the  nucleus  has  changed  so  as  to 
share  in  this  great  increase.  It  is  noticed  also  that  these  great 
changes  take  place  in  cyclic  compounds  only. 

The  fact  that  in  naphthalene  both  nuclei  are  apparently  equally 
affected  by  the  introduction  of  nitroxyl  or  amidogen,  although  the 
displacement  taking  place  in  one  only,  suggests  that  there  is  a  kind  of 
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iudnctive  influence  going  on  in  these  compounds  from  one  carbon  to 
the  other  ;  especially  as  the  effect  of  some  of  the  groups  approximates 
to  the  ordinary  influences  found  in  the  fatty  series,  multiplied  by  the 
number  of  carbon  atoms  in  the  nuclei,  the  amount  being  sometimes 
rather  lower  and  sometimes  rather  higher.  Taking  aniline,  as 
an  example,  the  increase  in  I'otation  for  the  amidogen  group  in  the 
nucleus,  although  not  six  times  as  gi"eat  as  the  ordinary  influence  of 
amidogen  in  the  fatty  series,  is  yet  nearly  five  times  that  amount.  lu 
the  naphthalene  series  it  is  rather  more  than  10  times  as  great  in  the 
/:J-compound,  whilst  in  the  corresponding  a-compound  it  is  12  times 
as  gi'eat. 

Diphenylamine  affords  an  interesting  example  in  this  connection, 
the  two  separate  molecules  being  united  by  XH.  The  influence  it 
exerts  appears  to  be  not  much  less  than  twice  that  of  this  group  in 
aniline,  both  nuclei  being  evidently  equally  influenced. 

From  these  results  it  appears  that  these  great  changes  in  rotation 
must  be  chiefly  due  to  physical  influences,  and  that  only  a  part  of 
their  effect  can  be  attributed  to  the  rotatory  power  of  the  atoms 
contained  in  the  molecule. 

The  high  lefractive  power  of  these  compounds  apparently  must 
also  be  due  to  the  physical  nature  of  the  molecules,  and  not  simply  to 
their  chemical  composition. 

It  is  considered  doubtful  whether  only  one  kind  of  physical  condi- 
tion would  account  for  all  that  takes  place  in  such  compounds 
containing  the  benzene  nucleus,  as  besides  smallness  and  largeness  of 
rotation,  there  are  other  differences  to  be  accounted  for. 

The  physical  conditions  due  to  the  arrangement  of  the  atoms  in 
the  molecules  of  saturated  carbon  compounds,  being  more  simple 
than  those  connected  with  the  unsaturated  or  cycloid  compounds, 
have  only  a  comparatively  small  influence  on  the  rotation,  yet  each 
series  of  these  compounds  has  an  initial  influence  of  its  own,  dependent 
on  the  series  group,  or  special  molecule,  such  as  COOH,  C9,  COH, 
OH,  &c.,  and  for  calculating  the  rotations  of  members  of  these 
different  series,  a  set  of  series  constants  had  to  be  prepared.  These 
variations  cannot  evidently  be  due  to  change  in  the  rotatory  power 
of  the  elements,  but  must  be  caused  by  the  physical  conditions 
induced  by  molecular  arrangement. 

On  considering  the  refractive  power  of  saturated  compounds,  it  is 
found  that  similar  vai-iations  occur  in  the  different  series.  Thus  the 
paraffins,  mono-  and  poly-hydroxy-compouuds,  or  alcohols,  give 
relatively  liigher  results  than  the  aldehydes,  fatty  oxides,  and 
ethereal  salts.  Formic  acid  and  its  ethylic  salt  being  exceptional, 
as  in  the  case  of  the  rotations. 

These  fluctuations  in  the  refractions  must,  therefore,  be  real,  and 


125 

not  due  to  experimenfal  errors,  and  tlie  influences  modified  as  in  tbe 
rotation,  by  molecular  arrangement,  the  so-called  value  used  in 
calculations  being  only  the  average  influences  which  the  elements 
exert  in  different  compounds.  These  must  not  be  regarded  as  pbjsical 
constants. 

It  is  at  present  impossible  to  determine  -with  certainty  the 
relationship  of  these  inflaenees  to  tbe  true  value  of  the  elements, 
especially  as  there  are  few  elements  suitable  for  examination,  and 
even  these  are  usually  molecular  groups,  but  the  evidence,  though 
scanty,  points  to  the  probability  of  the  true  values  of  the  elements 
not  being  largely  different  from  the  average  influence  they  exert 
in  the  ordinary  saturated  carbon  compounds,  though  perhaps  rather 
higher. 

In  saturated  cyclic  compounds  the  structure  is,  as  might  be  ex- 
pected, also  simple,  and  like  that  of  ordinary  open  chain  compounds, 
because  the  influence  of  the  CHj  groups  contained  in  both  is  appa- 
i-ently  practically  the  same.  But  directly  unsaturated  groups  occur 
in  open  chain  compounds,  and  consequently  gi'cater  molecular  com- 
plexity of  the  molecule  exists,  larger  rotations  and  higher  refractive 
power  manifest  themselves,  and  these  increase  with  each  repetition 
of  the  unsatui-ated  group,  notwithstanding  that  there  is  a  loss  of  H^, 
in  composition  each  time.  When,  however,  these  unsaturated  groups 
are  united,  so  as  to  form  a  cyclic  compound,  a  much  greater  effect  is 
produced,  both  on  rotation  and  refraction,  evidently  due  to  the 
formation  of  a  new  molecular  system. 

Considering  these  products  from  the  saturated  to  the  unsaturated, 
and  then  to  the  cyclic  condition,  each  step  being  accompanied  with  a 
reduction  of  Ho,  and  at  the  same  time  a  rise  in  rotation  and  refraction, 
and  then  a  still  larger  increase  on  the  formation  of  the  nucleus,  it 
becomes  evident  that  it  is  the  increase  of  molecular  complexity  that 
is  the  cause  of  the  augmentation  of  these  properties,  and  that  it  is 
not  the  co7nposition  of  the  substance  which  produces  the  effect.  It 
would  be  difficult  to  believe  that  the  true  rotation  or  refractive  power 
of  an  element  could  be  a  variable  quantity. 

Whilst  the  influences  given  for  the  rotations  and  refractive  power 
of  the  elements  in  the  fatty  series  are  not  trae  values,  j^et  this  does 
not  militate  against  their  usefalness,  as  a  means  of  judging  the 
constitution  of  compounds.  The  same  is  also  true  of  the  apparent 
values  of  phenyl  and  the  effect  of  other  groups  in  the  ai'ooiatic 
series. 

74.  "  Mononitroguaiacol."    By  Raphael  Meldola,  F.E.S. 

In  the  course  of  some  investigations  on  phenol  derivatives,  not 
yet  Complete,  the  author  had  occasion  to  prepare  mononitroguaiacol. 


126 

As  this  compound  does  not  appear  to  have  been  described  before, 
and  as  the  author  learns  that  other  investigators  are  engaged  on  the 
same  subject,  the  following  note  on  the  method  of  preparation  may 
be  found  of  nse.  The  difficulty  in  nitrating  guaiacol  directly  is  to 
])revent  the  nitration  going  too  far,  so  as  to  avoid  the  formation  of 
dinitrogaaiacol  on  the  one  Jiand,  or,  on  the  other  hand,  complete 
destruction  of  material.  The  action  of  nitric  acid  on  guaiacol  is  ren- 
dered quite  manageable  by  acetylating  or  benzoylating  the  compound 
<is  a  preliminary  step.  The  acetyl  derivative  is  an  oil  (Tiemann  and 
Koppe,  Ber.,  14,  2020)  ;  the  benzoyl  derivative  is  readily  formed  by 
the  action  of  benzoyl  chloride  on  guaiacol  in  the  presence  of  sodium 
hydroxide  in  aqueous  solution.  Crystallised  from  dilute  alcohol  it 
forms  small  rhombohedra,  melting  at  58 — 59°.  In  order  to  nitrate 
the  acetyl  derivative,  it  is  mixed  with  about  an  equal  volume  of 
glacial  acetic  acid,  and  a  considerable  excess  of  fuming  nitric  acid  is 
gradually  added  to  the  well-cooled  mixture.  It  is  advisable  to  dilute 
the  nitric  acid  at  first  with  glacial  acetic  acid,  but  the  undiluted 
acid  may  subsequently  be  added  in  small  portions,  if  the  contents 
of  the  flask  are  not  allowed  to  become  warm.  The  condition  essen- 
tial for  success  may  be  briefly  described  as  being  rapid  nitration  at  a 
low  temperature  ;  if  allowed  to  stand  too  long  dinitroguaiacol  is 
formed.  The  great  excess  of  nitric  acid  is  necessary  to  form  the 
mononitro-derivative  i'apidl3%  The  whole  operation  takes  from  one 
and  a  half  to  two  hours,  and  the  completion  of  the  nitration  is  best 
ascertained  by  stirring  a  few  drops  of  the  solution  vigorously  with 
water  on  a  watch-glass.  If  the  oily  deposit  does  not  solidify  on  being 
stirred  with  water  in  the  course  of  a  few  minute.?,  more  nitric  acid 
is  required;  when  the  oily  drops  soon  become  crystalline  under  the 
conditions  mentioned,  the  whole  contents  of  the  flask  must  be  stirred 
into  cold  watfr  in  a  thin  stream,  and  allowed  to  stand  for  some 
hours.  The  solid  mononitrognaiacol.  acetate  is  collected,  washed  with 
Avater,  and  purified  by  crystallisation  from  boiling  water.  The  com- 
])Ound  separates  on  cooling  in  small,  whitish  needles,  having  a  melting 
point  of  101—102°. 

0'0935  gave  56  c.c.  moist  nitrogen  at  13"5°  and  rOl  8  mm.  =  G'73. 
The  formula  CHa-XO.-OCHa-OCaH.O  requires  X  =  6-63  per  cent. 

It  is  pi"obable  that  two  nitro-derivativcs,  an  ortho-  and  a  para-, 
arc  formed  during  this  process,  but  the  orthonitro-compound  is  pre- 
sent only  in  small  quantity,  and  is  i-emoved  by  the  process  of  crystal- 
lisation. The  final  product  is  most  fii'obably  the  paranitro-compound, 
CoUs'NO/OCH/Oll  (-i:2:I),  for  reasons  that  will  appear  subse- 
quently. The  acetyl  derivative  is  readily  hjdi'olysad  by  boiling  with 
dilute  caustic  alkali  for  a  few  minutes.  An  orange  solution  of  the 
alkaline  salt  of  nitroguaiacol  is  obtained,  and,  on  acidifying,  the  uitro- 
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fjuaiacol  separates  out  in  the  form  of  vvliitisli,  oulircons  nccdlos.  After 
pnrificatiou  by  crystallising  from  hot  water,  it  has  a  meitiug  point  uf 
lOJ-". 

00732  gave  5  c.c.  moist  nitrogen  at  12°  and  771"2  mm.  =  8"22. 
The  formula  CsH^-NO.-OCHs-OH  requires  N  =  827  percent. 

Bcnzoylgnaiacol  is  nitrated  in  acetic  acid  by  the  same  method  as 
that  described  for  the  acetyl  derivative,  and,  on  the  whole,  is  a  more 
satisfactory  compound  to  work  with.  The  first  action  of  the  nitiic 
acid  is  the  formation  of  an  oily  product,  which  does  not  solidify  in 
water,  possibly  a  nitrate.  When  sufficient  nitiic  acid  has  been  added, 
the  oily  deposit  solidifies  in  water,  as  before,  but  vigorous  stirring 
on  the  watch-glass  is  necessary  to  promote  crystallisarion.  The  beii- 
zoylnitroguaiacol  thus  obtained  consists  of  a  mixture  of  two  modifica- 
tions, which  can  be  sepai'ated  by  crystallisation  from  alcohol.  The 
chief  pi-oduct  which  separates  out  first  consists  of  prismatic  needles, 
melting  at  102 — 103°.  The  mother  liquor  deposits  the  other  modi- 
fication on  standing,  in  the  form  of  rhombic  plates,  wliich,  after  two  or 
three  crystallisations  from  alcohol,  have  a  melting*  point  of  88 — 89°. 

0'0976  (needles)  gave  4'15  c.c.  moist  nitrogen  at  14'o°  and  765"9  rajji. 

=  501. 
0"107S  (plates)  gave  4"8  c.c.  moist  nitrogen  at  19°  and  7641  mm. 

=  5-12. 
The  formula  CsHj-NO.-OCHi-OCHsO  requires  N  =  512  percent. 

Although  no  direct  proof  of  the  constitution  of  these  two  niir^- 
derivatives  has  been  obtained  as  yet,  there  is  every  reason  for 
believing  that  they  are  the  ortho-  and  para-compounds. 

0C;F50  OC;-FsO 
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M.  p.  102—103^  31.  p.  88—89° 

This  view,  so  far  as  relates  to  the  para-compound,  is  borne  out  by 
the  fact  that  the  nitro-guaiacol  of  m.  p.  104°  obtained  by  the  hydro- 
lysis of  the  acetyl  derivative  of  m.  p.  101 — 102°,  gives  the  same 
benzoyl  derivative  (m.  p.  102 — 103°)  on  treatment  with  benzoyl 
chloride  and  alkali  in  the  usual  way.  It  may  be  pointed  out  tluit 
the  parauitro-derivative  has  been  prepared  more  especially  with  a 
view  to  the  direct  .synthesis  of  eugeuol  and  I'elated  compounds,  since 
the  replacement  of  the  nitro-group  by  halogens,  and  subsequent! v  by 
allyl,  should  give  rise  to  the  formation  of  benzoylengenol. 

In  carrying  out  these  experiments,  ninch  valuable  assistance  has 
been  rendered  by  Mr.  Edward  J.  Wray. 
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ADDITIONS  TO  THE  LIBRARY. 
I.  By  Purchase. 

Ahrens,  Dr.  Felix  B.  Handbucli  der  Elektroohemie.  Mifc  281  in 
den  text  gedi-uckten  Abbildungen.     viii  +  540  pp.     Stuttgart  1896. 

Cohen,  Dr.  Ernst.  Studien  zur  Chemischen  Dynamik  nach  J.  H. 
van't  Hoff's  Etudes  de  Djnamique  Chemique.  Miteinem  Yorwort  vun 
Prof.  Dr.  J.  H.  van't  Hoff  und  49  Figuren  in  Text,  vi  +  280  pp. 
Amsterdam  and  Leipzig  1896. 

Groshans,  J.  A.  Darstellung  der  Phjsikalisclien  Eigenschaften 
der  Clieniischen  Verbindungen  C^H^O,,  als  Funktion  der  Atora- 
summe  oder  Densiiatszahl,  p-\-q-\'r.     vi  +  224!  pp.     Berlin  1895. 

Mohr,  F.  u.  Classen  A.  Lehrbuch  der  Chemiscb-Analytisclien 
Titrirmetliode.  Siebente  umgearbeitete  und  vermehrte  Auflage.  Mit 
191  eingedruckten  Holzstichen.  xviii  +  90G  pp.  Braunschweig 
1896. 

Kraucli,  Dr.  C.  Die  Priifung  der  cbemisclien  Reagentien  auf 
Reinlieit.  Dritte,  umgearbeitete  und  sehr  vermehrte  Auflage. 
iv  +  409pp.     Berlin  1896. 


At  the  next  meeting  (the  last  meeting  of  the  present  session),  on 
Thursday,  June  18th,  there  will  be  a  ballot  for  the  election  of  Fellows, 
and  the  following  papers  will  be  read  : — 

"  The  action  of  bromine  on  pinene  in  reference  to  the  question  of 
its  constitution."     By  Professor  Tilden,  F.R.S. 

"  Note  on  santalal  and  somp  of  its  derivatives."  By  A.  C.  Chap- 
man and  H.  E.  Burgess. 

"  The  thermochemical  pecnliaiities  oi  chloral  and  bromal  hydrates." 
By  W.  J.  Pope. 

"  Further  observations  on  the  production  of  chloi'ine  by  heating 
a  mixture  of  manganese  dioxide  and  potassium  chlorate."  By  Pro- 
fessor McLeod,  F.R.S. 

'*  Acetylene :  its  detection  and  ignition  in  the  air."  By  Professor 
Clowes,  D.Sc. 

"  The  rotation  of  fvspartic  acid."     By  B.  M.  C.  Marshall. 

"  On  the  occurrence  of  quercetin  in  the  outer  skins  of  the  bulb  of 
the  onion  {Allium  sepa).'"     By  A.  G.  Perkin  and  ,1.  J.  Hummel. 

*'  On  the  colouring  matter  contained  in  the  bark  of  the  Myrica 
nagi."     By  A.  G.  Perkin  and  J.  J.  Hummel. 

"  Note  on  some  new  derivatives  from  camphoroxime."  By  Dr. 
M.  0.  Fqrster. 

"An  apparatus  for  showing  experiments  with  ozone."  By  G.  S. 
Nevvt^. 


CEETinCATES   OF   CANDIDATES   FOR   ELECTION 
AT  THE  NEXT  BALLOT. 


N.B. — The  names  of  those  who  sign  from  "  General  Knowledge  " 
are  printed  in  italics. 

The    following    Candidates    will    be    balloted    for    on    Thursday, 
June  18th,  1896:— 

Addie,  Robert, 

Langloan  Iron  Works,  Coatbridge,  N.B. 
Metallurgical  Chemist.  Formerly  Furnace  Manager,  PTallside 
Steel  Works,  Newton  (Steel  Company  of  Scotland)  ;  and  formerly 
Chemist,  Mossend  Steel  Works,  Mossend,  N.B.  At  present  engaged 
in  research  work  on  Cyanides.  Anther  of  one  Paper  on  "  Chemical 
Phenomena  of  the  Siemens  Furnace,"  published  in  Engineering ;  and 
one  Paper  on  "Recovery  of  Tar  and  Ammonia  from  Blast  Furnace 
Gases,"  published  in  Journal  of  Gas  Ligliting. 

Horatio  Ballantyne.  John  Clark. 

Hugh  Barclay.  Geo.  Ritchie. 

Archd.  E.  Ormiston. 

Allworthy,  Samuel  William, 

32,  Lonsdale  Terrace,  Belfast. 
Medical    Profession.       Master    of   Arts,    Trinity    College,    Dublin 
University.        Ekinhead     Scholarship      in      Experimental     Science 
(Trinity  College,  Dublin  University).     Interested  in,  and  enaged  in 
Chemical  and  Pharmacological  Research. 

Hu>:h  Woods.  Robert  Barklie. 

A.  Wynter  BIyth.  Theodore  Maxwell. 

A.  H.  McConnell. 

Caley,  John, 

41,  Norfolk  Street,  Beverley  Road,  Hull. 

Chemist  in  Oil   and  J\Ianure  Works.     Three  years  Articled   Pupil 

with  Mr.  Carr  Robinson,  F.R.S.E.,  F.I.C.,  F.C.S.     1st  Class  Honours 

Inorganic  Practical  Chemistry.     Obtained  prizes  for  Physiology  and 

Hygiene.     Attended  Lectures  on  Oils,  Colours,  and  Varnishes,  also 
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Applied  Mechanics.  Have  been  in  my  present  post  4^  years,  as 
Works  and  Analytical  Chemist  to  the  Hull  Oil  M  inufactariug  Co., 
Limited. 

G.  Carr  Robinson.  H.  Irving  Foster. 

Fred.  E.  Johnson.  James  Baynes. 

H.  Follows.  Allan  T.  Hall. 

Grossman,  Charles  Matthew, 

23,  Easton  Buildings,  N.W. 
Analytical    Chemist.       Bachelor    of    Science,    London    University 
(Honours  in  Chemistry).     Three  years  student  in  Tlniversity  College, 
London     (1891  94),     and     subsequently     with     Professor    Charles 
Graham. 

Charles  Graham.  AVilliam  Ramsay. 

J.  Norman  Collie.  G.  Carey  Foster, 

Charles  J.  Wilson.  John  F.  Rolfe. 

Herbert  E.  Burgess.  Vivian  B.  Lewes. 

Davies,  Llewellyn  John, 

8,  Wordsworth  Avenue,  Cardiff. 
Analytical  Chemist.  Three  years,  from  1888  to  1891,  articled 
pupil  to  Mr.  Thomas  Hughes,  Borough  Analyst  for  Cardiff  and  Now- 
port.  Eighteen  months,  from  1891  to  1893,  at  the  University 
College  of  South  Wales  and  Monmouthshire,  and  for  the  past  three 
years  chief  assistant  to  the  above  Mr.  Thomas  Hughes,  in  which 
position  I  am  at  pi^esent.  Member  of  the  Society  of  Chemical 
Industry. 

Thomas  Hughes.  A.  A.  Read. 

Claude  M.  Thompson.  E.  P.  Permau. 

T'hGmas  ByTce  Acland. 

Garrett,  John  Henry, 

Cheltenham. 
Medical  Officer  of  Health.     Px'izeman  in   Chemistry.     A  good  deal 
of  practice  in  Analytical  Chemistry,  Chemical  enquiries  into  Action 
of    Water    on  Lead,  Pollution   of  Rivers,    &c.     (published),   M.D., 
F.L.S. 

John  C.  Thresh.  Francis  T.  Bond.  Alfred  Hill. 

William  Fowler.  B.  S.  Gott. 

Greenway,  Alfred  Griffiths, 

Llandrindod  Wells,  S.  Wales, 
Physician,    M.D.,   M.Ch.,   R.U.I.     Patent  for   the  Elimination  of 
Phosphorous  and   Sulphur  in  Molten  Iron  by  Electrolysis  wilhin  a 
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Bessemer  Converter  during'  the  blow  for  making  Steel,  and  other 
patents  of  a  chemical  nature.  Discoverer  of  a  new  Chalybeate 
Spring,  at  Llandrindod  Wells.  The  inclusion  of  HjS  in  a  surface 
spring-  at  Llanwyrted  Wells,  S.  Wales,  whereby  the  dissolved  gas  was 
permanently  increased  from  4  to  10  cub.  in.  per  gallon,  as  analysed 
by  Professor  Attfield. 

Arthur  W.  Warrington.  Clias.  A.  MacMunn. 

William  P.  Tliompson.  WilUam  A.  McCnbbin,  F.r.C,  F.G.S. 

H.  Lloyd  Snaps. 

Hanger,  Ralph  Hamilton, 

"  Riverslea,"  Stoneferry,  Hull. 
•Analytical  Chemist  in  Oil,  Colour,  and  Varnish  Works.  Articled 
Pupil  for  3  years  under  Mr.  G.  Carr-Robinson,  F.R.S.E.,  F.I.C., 
F.C.S.,  Analytical  and  Consulting  Chemist  and  Assayer.  Lately 
Professor  of  Clietnistry  under  the  Corporation  of  Hull  Technical 
Instruction  Committee.  Have  attended  Lectures  on  Oils,  Coloui's, 
and  Varnishes,  and  am  now  engaged  as  Analytical  Chemist  and 
Superintendent  in  Colour  Striking  Department  of  Hanger,  Watsor, 
and  Harris,  Limited,  Stoneferry,  Hull. 

G.  Carr  Robinson.  H.  Follows. 

H.  Irving  Foster.  George  H.  Htirst 

Fred,  E.  Jolinsojt. 

Harris,  Frederick  William, 

62,  Rectory  Road,  Burnley. 
Chemist  to  the  Burnley  Corporation  Gas,  Water,  and  Sewage 
Departments.  I  was  for  four  years  an  articled  pupil  of  the  late 
Dr.  Wm.  Morgan,  Public  Analyst  for  Swansea,  «fec. ;  then  studied  for 
three  years  at  the  Polytechcical  School  at  Karlsruhe  (Germany)  ; 
afterwards  became  Assistant  to  Dr.  Morgan,  and  then  obtained  my 
present  appointment,  which  I  have  held  for  two  years, 

Rhys  P.  Charles,  F.I.C.  S.  W.  Haiins.         Arthur  Luty. 

W.  Terrill.  Christopher  James. 

Hill,  Ernest  George, 

Muir  College,  Allahabad. 
Professor   of    Chemistry.      Formerly   Science  Demy  (Scholar)  of 
Magdalen  College,  Oxford ;    B.A.   2nd   Class  in   Chemistry,  Honour 
School   of   Nat.    Sci. ;    now    Professor  of    Chemistry  at  Allahabad, 
India,  N.W.P. 

W.  W.  Fisher.  Juhn  Watts.  J.  E.  Mar.sh. 

V.  H.  Veley.  J.  A.  Gardner. 


Knglie^,  Joshua  Arthur, 

Abercarn,  Monmouthshire. 
Pharmaceutical  Chemist,  Passed  Major  Exam,  of  Pharmaceutical 
Society.  Twelve  months  student  under  Prof.  Snape  and  Mr.  War- 
rinoton  at  the  University  College  of  Wales,  Aberjstwith;  six  months 
under  Mr.  Watson  Will,  F.CS. ;  seven  months  studied  Chemistry 
and  Physics  nnder  T.  A.  Ellwood,  P.I.C. ;  and  Undergraduate  of  the 
University  of  London. 

T.  H.  W.  Idris.  Arthur  W.  Warrington. 

W.  Watson  Will.  T.  A.  Ellwood. 

C.  Sordes  Ellis,  A.I.C. 

Knight,  John  Burnett, 

Bushwood,  Waustead,  Essex. 
Analyst,  Messrs.  Howard  and   Sons,   Stratford.     3  years  Finsbury 
Technical  College.     Assisted  Prof.  PeiTy,  E.R.S.,  in  the  work  for  his 
paper  "  Liquid    Friction  "    (Phil.   Mag.,    May,    1393)  ;     2^    years    at 
Messrs.  Howard  and  Sons. 

R.  Meldola.  David  Howard. 

Martin  O.  Forster.  Julian  L.  Baker. 

R.  C.  T.  Evans. 

Lethbridge,  William  Arthur  Finch, 
Ivy  Cottage,  St.  David's,  Exeter. 
Teacher  and  Lecturer  in  Chemistry  (Pract.  and  Theor.).    2ad  Class 
Honours  in  Natural  Science  Tripos,  1804,  subjects  being  Chemistry, 
Physics,  Geology,  Mineralogy.     Science  Master  for  more  than  a  year 
in  schools  under  the  Science  and  Art  Department,  and  recently  have 
become  a  Lecturer  under  the   same.     Stroud  School  of  Science  and 
Art  and  Marling  School,  Sti'oud.     Very  desirous  of  keeping  in  touch 
with  the  progress  of  Cberaisti-y  since  leaving  Cambridge. 
G.  H.  K.  Kingdou.  H.  Macan. 

W.  J.  Sell.  H.  J.  H.  Fenton. 

Alexander  Scott.  Thomas  H.  EastcrBeld. 

W.  J.  Lewis. 

Lidgey,  Cecil  Rudolf, 

43,  Marmora  Read,  Honor  Oak,  S.E. 
Analytical  Chemist.  Three  years  articled  pupil  to  a  Public 
Aualy^-t  in  London.  Subsequently  engaged  in  General  Metallurgical 
work  with  D.  A.  Sutherland,  Esq.,  F.l.C.  Have  since  been  and  at 
present  am  Assistant  to  J.  C.  Batterfield,  Esq.,  F.l.C. ,  of  13,  Victoria 
Stx'eet,  Westminster. 

J.  C.  Butterfield.  A.  E.  Barclay. 

Thomas  Fairley.  D.  A.  Sutherland. 

*  llobt.  N.  Lennox.  James  Mactear. 
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Marsliall,  Percy  Sykes, 

Ciiurcli  School  House,  Lockwood,  Huddersfield. 
Public  Analyst's  Assistant.  For  the  past  2^  years  sole  assistant 
to  Geo.  Jarmain,  Esq.,  tM.C,  Public  Analyst  for  Huddersfield, 
previous  to  which  underwent  a  4  years  course  of  chemical  and 
physical  training  at  the  Huddersfield  Technical  School  under  the 
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June  18th,  1896.     Mr.  A.  G.  Yemon  Harconrt,  President,  in  the 

Chair. 

Messrs.  J.  K.  Burbridge  and  James  Proude  were  formally  admitted 
Fellows  of  the  Society. 

A  certificate  was  read  for  the  first  time  in  favour  of  Mr.  Hugh 
Manners,  Academy  House,  Airdrie,  N.B. 

Dr.  Tate  was  reinstated  as  a  Fellow  of  the  Society. 

The  following  were  duly  elected  Fellows  of  the  Society  :  Messrs. 
Robert  Addie,  John  Caley,  Charles  Matthew  Crossmann.  B.Sc. 
Llewellyn  John  Davies,  Leon  Felix  Goldstand,  LL.D.,  Ralph  Hamil- 
ton Hanger,  Frederick  William  Harris,  Ernest  George  Hill,  B.A.. 
Joshua  Arthur  Hughes,  John  Burnett  Knight,  Herbert  E.  Law, 
William  Arthur  Finch  Lethbi-idge,  B.A.,  Cecil  Rudolf  Lidgey,  Percy 
Sykes  Marshall,  William  McConnell,  jun.,  Loxley  Meggitt,  Asutosh 
Rai  Bahadur  Mitra,  James  Stanley  Muir,  B.Sc,  James  Hadden 
Overton,  Hastings  Montague  Page,  Arthur  Payne,  Sigmund  Georgje- 
witsch  Rosenblum,  Samuel  Thomas  Skelton.  George  Egerton  Scott 
Smith.  Douglas  Stuart  Spens  Stuart,  B.Sc,  James  Whitehead. 

Of  the  following  papers,  those  marked  *  were  read. 

*75.  "  The  action  of  bromine  on  pinene  with  reference  to  the  question 
of  its  constitution."    By  W.  A.  Tilden,  D.Sc,  F.R.S. 

Experiments  made  by  the  author  in  1888  led  him  to  believe  that 
pinene  combines  not  only  With  two  atoms,  but  with  four  atoms  of 
bromine.     This  conclusion  was  confirmed  by  the  independent  experi- 
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ments   of  Stschukareff  in   1893.     Wallach,  however,  maintains  that 

pinene  can  unite  with  only  two  atoms  of  bromine,  and  the  various 

formulae  proposed   by  different  chemists    for    this    hydrocarbon   are 

based  on  that  assumption.     The  author  has,  therefore,  undertaken  a 

fresh  inquiry,  as  the  result  of  which  he  is  confirraed  in   his  original 

opinion  that  pinene  combines  directly  with   four  atoms  of  bromine, 

the   amount   of  bromine   entering  the  molecule   by    substitution  for 

hydrogen  being  comparatively  insignificant.     He  therefore  proposes 

.        •  f         1  CH,-C-CHCH3    ,    .     .  ,  .        ,    . 

for  pinene  a  formula,  i        [\   '  „         ,  derived  from  a  ring  or  six 

CaHvOxi  •  C  '0112 

carbon  atoms  with  a  double  para-linkage,  the  disruption  of  which  at 

once  gives  a  cycloid  closely  related  to  benzene,  and  accounts  for  the 

ready  formation  of  cymene,  &c. 

*76.  "Preliminary  note  on  some  products  from  pinene  tetrabromide." 
By  W.  A.  Tilden,  D.Sc,  F.R.S.,  and  A.  NichoUs. 

The  liquid  tetrabromide  formed  by  the  addition  of  pinene  to  four 
atoms  of  bromine,  as  described  in  the  preceding  paper,  is  a  very 
unstable  compound,  for  it  begins  to  evolve  hydrogen  bromide  soon 
after  its  formation  if  kept  at  or  near  the  temperature  of  the  air.  In 
order  to  investigate  the  products  of  this  decomposition,  a  considerable 
quantity  of  the  bromide  was  prepared.  From  the  resulting  colour- 
less solution  the  carbon  tetrachloride  was  distilled  by  a  Avater  bath, 
and  the  residual  liquid  subjected  to  distillation  alone  with  the  object 
of  expelling  as  much  as  possible  of  the  hydrogen  bromide,  which 
escaped  for  the  most  part  as  gas.  A  colourless  distillate  was  obtained, 
leaving  a  small  quantity  of  a  brown  oily  residue,  which  boils  at  a 
high  temperature  with  further  decomposition.  On  redistilling  the 
perfectly  colourless  distillate  under  pressure  reduced  to  about  10  mm., 
it  came  over  between  125^  and  175°,  leaving  a  small  additional  quan- 
tity of  the  dark  residue,  from  which,  after  standing  a  few  houi\s  or 
days,  a  crystalline  substance  was  deposited,  which  was  identified  by 
analysis  and  melting  point  as  Wallach's  dibromide,  CmHioBro,  m.  p. 
169—170°  (AnnaJen,  264,  7). 

In  order  to  decompose  the  last  portions  of  bromide  in  the  distilled 
liquid,  it  was  heated  with  excess  of  aniline  to  the  boiling  point  of  the 
latter,  and  subsequently  steam  distilled.  The  distillate,  acidified  with 
dilute  sulphuric  acid  in  order  to  fix  the  small  quantity  of  aniline 
present,  and  again  steamed,  gave  a  colourless  hydrocarbon  lighter 
than  water.  By  fractionation,  this  was  found  to  yield  a  portion  boil- 
ing at  155 — 157°,  which  contains  solid  camphene  crystallisable  bv 
cooling.  The  larger  part  comes  over  between  158°  and  162°,  and 
deposits  no  solid  at  —15°.  Smaller  fractions  up  to  185°  were 
obtained,  and    these  remain    to    be    examined.     The  chief    fraction, 
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158 — 162°,  reduced  aqueous  solution  of  permanganate  at  16 — 18^, 
and  fixed  a  quantity  of  bromine  corresponding  approximately  to  Br^ 
for  C,n. 

As  with  the  quantity  of  hydrocarbon  at  our  command  it  seemed 
improbable  that  a  fraction  could  be  separated  in  a  pure  state,  it 
was  thought  best  to  submit  the  liquid  to  oxidation.  Two  portions, 
the  product  of  one  preparation  of  bromide,  were  taken,  namely, 
30  grams,  boiling  between  155°  and  160°,  from  which  the  cam- 
phene  had  been  frozen  out  as  completely  as  possible,  and  30  grams 
boiling  between  160°  and  170°.  Oxidation  with  aqueous  permanga- 
nate at  a  temperature  which  never  rose  above  26°  gave  the  same  chief 
product,  and  the  two  products  were  therefore  supposed  to  contain  a 
common  ingredient.  The  unchanged  hydi'ocai'bon  and  precipitated 
oxide  of  manganese  having  been  removed,  the  clear  solution  was 
mi:5:ed  with  a  quantity  of  sulphuric  acid  calculated  to  neutralise  the 
alkali  contained  in  it.  A  white  cloud  made  its  appearance,  which  was 
removed  on  shaking  with  ether.  The  ethereal  extract,  submitted  to 
distillation,  left  a  watery  x-esidue,  in  which  floated  a  nearly  colourless 
oil  of  about  the  same  density  as  water.  The  30  grams  of  hydrocarbon  at 
155—160°  gave  7-5  grams  of  this  fluid,  and  the  30  grams  at  160—170° 
gave  6  grams.  This  substance  is  a  well-marked  acid,  having  a  sour 
and  astringent  taste  ;  it  decomposes  carbonates,  and,  when  mixed 
with  solutions  of  soda  develops  much  heat.  Distilled  under  a  pressure 
of  20  mm.,  it  partly  passed  over  at  200 — 210°,  but  evidently  under- 
goes decomposition.  It  yields  a  crystalline,  slightly  soluble  sodium 
salt.  A  solution  of  this  salt  gives  with  copper  sulphate  a  greenish 
precipitate,  which  seems  to  be  a  basic  salt,  and  with  silver  nitrate  a 
white  precipitate,  which  becomes  brownish  on  exposure  to  light  but 
does  not  blacken  on  boiling.  Analyses  were  made  of  the  acid  (left  in 
a  vacuum  till  it  ceased  to  lose  weight)  and  of  the  ci-ystallised  sodium 
salt,  with  results  corresponding  to  the  formulte  CmHieOs  and 
CoHjsNaOa. 

This  compound  does  not  appear  to  be  a  ketonic  acid,  and  the 
remarkable  properties  of  its  sodium  salt  lead  to  the  suspicion,  not- 
withstanding that  it  has  not  yet  been  crystallised,  that  it  may  be 
identical  with  Baeyer's  nopic  acid,  a  bye-product  recently  obtained 
in  the  oxidation  of  crude  pinene  by  permanganate  (Ber.,  29,  25K 
This,  however,  can  only  be  settled  by  further  inquiiy,  for  which 
materials  are  already  partly  prepared. 

*77.  "  An  apparatus  for  showing  experiments  with  ozone."    By 
G.  S.  Newth. 

The  special  feature  of  this  apparatus  consists  in  the  device  for 
introducing  reagents  into  the  ozonised  oxjgen  without  disturbing  the 
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volume  of  the  gas.  The  reagent  is  contained  in  a  sealed  capillary 
tube,  which  h  retained  in  position  by  means  of  four  small  raised 
points  of  glass  upon  the  walls  of  the  inner  and  outer  tubes  of  the 
ozone  apparatus.  The  inner  tube  is  ground  to  fit  the  outer  one,  and 
by  a  slight  turn  of  the  former  the  tube  containing  the  reagent  can  be 
broken.  In  this  w^ay  it  is  possible  to  show  that  the  contraction  in 
volume  due  to  the  absorption  of  ozone  by  turpentine  is  exactly  twice 
as  great  as  that  which  is  produced  by  ozonising  the  oxygen,  and  also 
that  when  ozone  is  acted  upon  by  potassium  iodide  a  volume  of 
oxygen  equal  to  thai  of  tlie  ozone  is  liberated. 

*78.  "  Note  on  santalal  and  some  of  its  derivatives."    By  Alfred  C. 
Chapman,  F.I.C.,  and  Herbert  E,  Burgess. 

In  connection  with  a  study  of  certain  hydrocarbons  allied  to  the 
sesquiterpenes,  upon  which  one  of  the  authors  is  eng-aged,  it  became 
a  matter  of  interest  to  determine  more  carefully  the  chemical  pro- 
perties of  cedrene,  and  to  compare  it  with  the  hydrocarbon  obtained 
by  the  action  of  phosphorus  pentoxide  on  santalal,  with  which  it  is 
generally  said  to  be  identical. 

The  cedrene  was  prepared  by  the  fractional  distillation  of  about 
1  litre  of  cedarwood  oil  under  reduced  pressure,  and  had  a  corrected 
boiling  point  of  261—262°.  Its  density  at  15715°  was  09359,  and 
it  produced,  in  a  100-mrc.  tube,  a  Isevorotation  of  60°.  Its  refrac- 
tive index  for  the  red  hydrogen  line  and  for  the  sodium  line  was 
/.Ha  =  1-4991 ;  /tiB  =  1-5015. 

Although  cedrene  is  unsaturated,  and  combines  readily  w'ith  hy- 
drogen chloride  and  bromine,  no  definite  compounds  with  these 
substances  could  be  isolated.  Negative  results  were  also  obtained  in 
the  case  of  the  oxides  of  nitrogen  and  nit  rosy  1  chloride. 

Santalal  was  next  pi'cpared  by  the  fractional  distillation  of  sautal- 
wood  oil.  Its  corrected  boiling  point  was  found  to  be  301 — 306°, 
some  decomposition  occurring  at  this  temperature.  Its  density  was 
J  15°/15°  ='o-9793;  (/20°/20°  =  0-9761,  and  its  specific  rotatory 
power  at  27°  Avas  —14°  42'  for  sodium  light. 

Its  refractive  index  for  the  lines  C  and  D  was  /iHa  =  1-5051 ; 
/uD  ^  1-5085.  Its  specific  refractive  energy  is,  therefore,  0-3039,  and 
its  molecular  refractive  enei"gy  66-S.  Ci5H2iO  requires  66-3.  Its 
general  properties  are  those  of  an  aldehyde. 

On  oxidation  Avith  an  aqueous  solution  of  potassium  permanganate 
it  yielded  an  acid  crystallising  from  dilute  alcohol  in  thin,  pearly 
plates  melting  at  76°.  For  this  substance  the  name  "  santalenic  acid  " 
is  suggested.     This  acid  is  still  under  investigation. 

From  santalal  the  hydrocarbon,  CisHo^,  was  prepared  by  treatment 
with  phosphorus   pentoxide  and  subsequent  fractionation  under   re- 
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dnced  pressure.  The  n:iain  fraction  was  then  obtained  as  a  colourless 
liquid  boilinof  between  1-iO — 145"  (25  mra.).  Its  density  at  15°/15°  was 
0'9359.  In  a  100-mm.  tube  at  16°  it  produced  a  rotation  of  5°  45'  to 
the  right.  This  hydrocarbon  is  unsaturated,  combining  directly  with 
hydrogen  chloride  and  bromine,  but  no  definite  compound  could  be 
obtained.  Attempts  to  prepare  compounds  with  the  oxides  of  nitrogen 
and  nitrosyl  chloride  were  equally  unsuccessful. 

So  far  as  these  i-e.sults  go  they  show  that  cedrene  and  the  hydro- 
carbon from  santalal  are  very  similar,  but  not  identical. 

*79.  "  Second  note  on  the  liberation  of  chlorine  during  the  heating  of 
a  mixture  of  potassic  chlorate  and  manganic  peroxide."  By 
Herbert  McLeod,  F.R.S. 

This  paper  is  a  reply  to  a  criticism  by  0.  Brunck  {Zeit.  anorg. 
Chem.,  1895,  10,  222)  on  a  previous  note,  in  which  it  was  shown  that 
chlorine  is  produced  by  heating  a  mixture  of  potassic  chlorate  and 
manganic  peroxide.  Brunck  considers  that  the  evidence  is  insufficient, 
and  that  the  author  was  misled  by  the  presence  of  potassic  chloride 
mechanically  cai-ried  over  by  the  gas.  Further  experiments  have 
been  carried  out  in  a  different  manner,  arising  from  a  suggestion  of 
Dr.  Armstrong.  The  mixture  of  potassic  chlorate  and  manganic 
peroxide  was  heated  in  a  test-tube  by  the  vapour  of  boiling  mercury, 
and  the  gas  passed  into  an  exhausted  flask.  After  the  lapse  of  some 
days,  during  which  the  suspended  matter  settled,  the  gas  was  pumped 
out  through  JJ -tubes  containing  solutions  of  sodic  carbonate  and 
potassic  iodide.  When  the  gas  traversed  the  sodic  carbonate  first,  no 
colouration  was  seen  in  the  potassic  iodide,  even  when  this  was  done 
immediately  after  the  gas  was  collected,  showing  the  absence  of  ozone. 
On  acidifying  the  sodic  carbonate  solution  with  nitric  acid,  and  adding 
argentic  nitrate,  a  precipitate  of  chloride  was  formed  which  was 
weighed,  and  from  it  the  quantity  of  chlorine  was  calculated.  In 
three  experiments  the  quantities  of  chlorine  were  0"064,  0"063  and 
0'057  per  cent,  on  the  quantity  of  potassic  chlorate  used.  When  the 
gas,  after  three  days'  rest,  was  passed  through  a  solution  of  potassic 
iodide  and  then  through  sodic  carbonate,  the  latter  did  not  contain 
chloride,  and  the  former  solution  was  coloured ;  on  determining  the 
libeinited  iodine  volumetrically  it  was  found  to  correspond  to  a 
quantity  of  chlorine  equal  to  0063  per  cent,  on  the  chlorate.  Sodic 
hydrate  solution  that  was  used  for  washing  oxygen,  prepared  by 
heating  the  usual  mixture,  was  found  to  contain  permanganate,  some 
oxide  of  manganese  having  been  mechanically  carried  into  the  solu- 
tion, showing  that  the  gas  contained  chlorine,  for  ozone  does  not 
produce  permanganate  when  in  contact  with  sodic  hydrate  containing 
manganic  peroxide. 
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•80.  "  Polymorphism  as  an  explanation  of  the  thermochemical  pecu- 
liaiities  of  chloral  and  bromal  hydrates."  By  William  Jackson 
Pope. 

Bertbelot  has  observed  tli?t  the  heat  of  combustion  of  chloral 
hydrate  decreases  as  the  time  elapsing  since  fusion  and  solidification 
of  the  sample  increases  ;  the  same  observation  has  been  made  by 
Bruner  respecting  bromal  hydrate.  No  explanation  of  this  peculiarity 
is  offered  by  either  of  these  chemists,  although  Bruner  states  that 
other  substances  such  as  thymol  and  menthol,  which  are  pasty  after 
solidification,  do  not  show  the  same  behaviour. 

In  the    case    of  chloral    hydrate   at  least,  the  explanation  of  the 
gradually  decreasing  heat  of  combustion  is  a  purely  crystallographic 
one.     On  cautiously  melting  the  hydrate  on  a  microscopic  slide  under 
a  cover  slip,  and  allowing  the  slide  to  cool,  solidification  readily  occurs, 
and  a  thin  crystalline  film  of  the  substance  suitable  for  raicro-crys- 
tallographic  examination  is  obtained  ;    it  consists  entirely  of  felted 
acicalar  crystals,  most  of  which  are  so  orientated  that  the  optic  axial 
direction  of  an  optically  negative  uniaxial  substance  is  perpendicular 
to  the  surface  of  the   slide  ;  in  other  crystals  the  optic  axis  emerges 
obliquely,  and   sometimes   the  crystals  are  slightly  biaxial.     A  few  of 
the  needles  may  be   truly  biaxial,  but  this  can  hardly  be  stated  defin- 
itely.     After    several    hours    at  the   ordinary  temperature,    minufe 
rhoinboidal  plates  make  their  appearance  amongst  the  needles,  and, 
after  24  hours  have  become   sufficiently  large   for  crystallographic 
examination.       The   number  and  size  of  these  plates   which  belong 
apparently    to    the    monosymmetric    system,  increase    continuously, 
whilst  the  number  of  needles  decreases  until,  after  six  or  eight  days, 
none  but  the  monosymmetric  plates  remain.     It  is  thus  evident  that 
on  solidification  of  chloral  hydrate  a  uniaxial  form  is  obtained  which 
very  slowly  changes  into   a  biaxial  modification  stable  at  ordinary 
temperatures;  this   change  must  be  accompanied  by  an  evolution  of 
heat,  as  are  all  changes  of  the  kind,  so  that  freshly  solidified  chloral 
hydrate    has    a   larger  heat  of  combustion  than  a  sample  solidified 
several  days  before  burning.     The  change  of  any  particular  spot  in 
the   slide   may  be  best  observed  and  recorded  photographically,  and 
several  good   series  of  micro-photograpbs   have  been  taken  lietwcen 
crossed  Nicols  at  definite  intervals  of  time,  which  show  the  transition 
in  a  very  perfect  manner. 

On  similarly  examining  bromal  hydrate,  no  very  distinct  evidence 
of  change  is  obtained,  the  solidified  mass  being  scai'cel}'  suitable  for 
micro-crystallographic  examination.  The  photographic  record,  how- 
ever, seems  to  indicate  a  change  of  some  kind  in  the  plate. 

The    thermochemical    behaviour    of  thymol    must,    as    found    by 
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Brunei',  be  quite  normal,  because  no  crystalline  change  of  any  kind 
occurs  in  it  after  solidification  has  once  occurred. 

After  melting  menthol,  the  other  instance  quoted  by  Bruner,  it 
solidifies  from  centres  giving  a  radially  crystallised  film.  There  is 
usually  just  time  to  give  a  photographic  plate  an  exposure  of  three 
minutes  on  the  preparation,  however,  before  a  change  of  crystalline 
form  sets  in  aud  the  menthol  becomes  rapidly  converted  into  a  mass 
of  very  minute  crystals  which  show  aggregate  polarisation ;  after 
this  no  further  change  occurs.  Since  the  time  elapsing  between 
cooling  and  the  formation  of  the  crystalline  modification  of  menthol 
stable  at  ordinary  temperatures,  is  too  short  to  allow  of  the  substance 
being  weighed  and  introduced  into  the  calorimetric  bomb,  the  heat  of 
combustion  determined  has  always  been  that  of  the  modification 
stable  at  ordinai'y  temperatures. 

The  crystallogi-aphic  examination  of  these  substances  shows  that 
thermochemical  data  respecting  solid  organic  substances  should 
always  be  accompanied  by  a  crystallographic  description  of  the 
material  used. 

81.  "Explosion  and  detection  of  acetylene  in  air."    By  Frank  Clowes, 

D.Sc. 

The  behaviour  of  mixtures  of  air  with  gradually  increased  propor- 
tions of  acetylene,  when  brought  into  contact  with  flame,  were 
studied  by  a  method  recently  described  by  the  author. 

The  method  enables  mixtures  in  varied  and  accurately  known  pro- 
portion to  be  rapidly  prepared.  The  proportion  of  acetylene  was 
progressively  increased  from  1  to  82  per  cent. 

The  mixture  containing  '6  per  cent,  of  acetylene  was  the  fii'st  which 
was  affected  bj''  contact  with  the  flame  placed  either  above  or  below. 
A  pale  green  flame  slowly  traversed  the  mixture,  showing  that  it  was 
feebly  explosive.  As  the  proportion  of  acetylene  was  increased,  the 
rapidity  of  combustion  increased,  and  even  a  small  volume  of  the 
mixture  gave  decidedly  explosive  effect. 

When  22  per  cent,  of  acetylene  was  present,  the  explosive  combus- 
tion of  the  mixture  was  attended  with  a  slight  separation  of  unburnt 
carbon.  As  the  proportion  of  acetylene  was  increased  the  separation 
of  carbon  was  more  marked.  The  limit  of  explosibility,  as  judged 
by  the  flame  traversing  the  mixture,  was  reached  when  81  per  cent, 
of  acetylene  was  present. 

The  range  of  explosibility  of  mixtures  of  air  with  acetylene,  ex- 
tending from  3  per  cent,  of  acetylene  to  81  per  cent.,  is  extraordi- 
narily wide,  exceeding  that  of  any  combustible  gas  yet  experimented 
with.  It  seems  highly  probable  that  the  appearance  of  combustion 
extending    through    the    mixture    with    the    higher    proportions     of 
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acetylene  is  partly  due  to  acetylene  being  an  endothermic  compound. 
Accordingly,  tlie  combustion  of  a  small  portion  of  the  acetylene  in 
contact  with  the  kindling  flame,  starts  the  decomposition  of  the 
remainder  of  the  acetylene,  -with  the  production  of  heat  and  the 
appearance  of  combustion.  This  probably  explains  why  air  contain- 
ing much  acetylene  becomes  heated  throughout,  when  it  is  kindled 
at  one  point,  and  thus  extends  the  range  of  explosibility  of  mixtures 
of  acetylene  with  air. 

In  estimating  the  percentage  of  acetylene  in  air,  if  the  amount 
does  not  reach  the  lower  explosive  limit  of  3  per  cent.,  the  most  con- 
venient method  was  the  passage  of  the  air  over  a  standard  hydrogen 
flame,  and  an  examination  and  measurement  of  the  halo  or  "  flana^ 
cap  "  which  was  seen  in  a  darkened  room  over  the  hydrogen  flame. 
A  laboratory  apparatus  suitable  for  this  purpose  is  nearly  perfected, 
and  will  probably  be  found  convenient  as  a  means  for  measuring  accu- 
rately the  percentage  of  any  combustible  gas  present  in  air.  About 
600  c.c.  of  the  mixture  are  required  for  the  estimation,  which  is  com- 
pleted in  a  few  seconds. 

When  air  containing  less  than  3  per  cent,  of  acetylene  was  passed 
over  the  standard  lO-mm.  hydrogen  flame,  the  flame  at  once  became 
yellowish-green  in  tint.  A  halo  or  "cap"  was  at  the  same  time  seen, 
the  height  of  which  increased  so  rapidly  with  the  increase  in  the 
percentage  of  acetylene,  that  the  last  estimation  was  made  by  the  use 
of  a  reduced  5-mm.  hydrogen  flame.  The  measurements  of  the 
"  cap  "  over  the  10-mm.  hydrogen  flame  were  as  follows: — 0'25  per 
cent..  17-mm.  cap  ;  05  per  cent.,  19  mm. ;  1  per  cent.,  28  mm.;  2  pei' 
per  cent.,  48  mm.  Over  the  5-mm.  flame  2"5  per  cent,  gave  56-mm. 
cap,  and  2"75  per  cent.  79-mm.  cap.  When  the  percentage  reached 
3  per  cent,  it  burnt  throughout,  giving  no  cap. 

82.  "  On  the  occurrence  of  quercetin  in  the  outer  skins  of  the  bulb  of 
the  onion  (Allium  Cepa)."    By  A.  G.  Perkin  and  J.  J.  Hummel. 

Zeuch  {Farhen  unci  Farhenkunde,  1825,  1,  434)  has  described  the 
dyeing  properties  of  these  skins.  The  colouring  matter  was  obtained 
by  the  authors  in  the  form  of  gli-stening,  yellow  needles  of  the 
formula  CisHmO;,  which  yielded  compounds  with  mineral  acids,  the 
sulphuric  acid  compound  CioHjoOTjHaSOi  was  analysed.  On  acetyla- 
tion,  a  compound,  C]5H507(C2H30)5,  forming  colourless  needles,  melt- 
ing point  190 — 191^,  was  obtained,  and  by  decomposition  with  fused 
alkali,  phloroglucin  and  protocatechuic  acid  formed  the  principal 
products.  With  mordants  it  dyed  shades  similar  to  those  given  by 
quercetin  the  colouring  matter  of  quercitron  bai-k,  and  was  thus 
proved  to  be  identical  with  this  substance. 

Comparative  dyeing  experiments  showed  that  the  colouring  matter 
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of  onion  skins  \^■as  quite  equal  to  that  of  such  well-known  dye-stuffs 
as  old  fustic  and  quercitron  bark. 

83.  '"On  the  coloming  ir.atter  contained  in  the  bark  of  Myrica  nagi." 
By  A.  G.  Perkin  and  J.  J.  Hummel. 
Myrica  nagi  is  an  evergreen  ti-ee,  belonging  to  the  Myricacea} 
occurring  in  the  sub-tropical  Himalayas,  in  the  Khasia  mountains, 
the  Malay  Islands,  and  Japan.  The  bark,  which  is  used  as  a  tanning 
agent,  and  occasionally  for  medicinal  purposes,  was  found  to  contain 
a  yellow  colouring  matter.  This  formed  yellow  needles,  closely 
resembling  quercetin,  having  the  formula  CisHioOg,  and  yielding  com- 
pounds with  mineral  aDids,  CijHk.OsHoSOi,  CiaHioO.HBr,  CijHkiO.HCI, 
and  CisHioOs'Hf,  orange  to  orange-red  needles,  decomposed  by  water 
into  the  free  acid  and  colouring  matter.  In  strong  solutions  of  alkali 
it  dissolves  with  an  orange  colour,  which,  on  dilution  and  exposure  to 
air,  becomes  first  green,  then  deep  blue,  and  finally  red  violet.  It 
dyes  shades  which,  in  their  general  character,  closely  resemble 
those  produced  by  quercetin  and  fisetin.  The  acetyl  derivative, 
Ci5H40g(C2H30) 6,  colourless  needles,  m.p.  208 — 204",  and  the  benzoyl 
compound,  C,3Hi08(C7H50)6,  m.  p.  233—236°,  are  described.  With 
fused  alkali  it  yields  phloi-oglurol  and  gallic  acid,  and  with  bromine 
a  compound  (orange-brown  needles,  m.  p.  235 — 240"),  the  analytical 
numbers  for  which  agi-ee  with  the  formula  CiaHgOsBri.  This  is 
probably  a  tetrabromo-derivative  of  the  colouring  matter,  but,  on 
account  of  its  somewhat  peculiar  properties,  it  will  require  further 
examination.  The  results  of  this  investigation  show  that  this  colour- 
ing matter,  for  which  the  name  myricetin  is  proposed,  is  most  prob- 
ably an  hydrosyquercetin, 

O  OH 

OH^Y"^-^        \0H, 

I        I      ioH        ^^ 

OH  CO 
and  experiments  with  its  alkyl  ethers  will  be  carried  out  to  confirm 
this  point.  Its  colour  reactions  with  dilute  alkali  are  probably  due  to 
the  oxidation  of  the  pjrogallol  nucleus  it  contains.  The  amount  of 
colouring  matter,  isolated  by  the  method  described,  varied  from  023 
to  0"27  per  cent.,  and  the  amount  of  tannin  it  contained,  estimated 
under  the  direction  of  Mr.  H.  H.  Procter,  Lecturer  on  lieather 
Industries,  Yorkshire  College,  was  found  to  be  27'30  per  cent. 

84.  "  Preliminary  note  on  a  new  base   derived  from  camphoroxime." 
By  Martin  0.  Forster,  Ph.D. 
Camphoroxime  undergoes  no   change   when   treated  with  boiling 
methylic  iodide  in  a  reflux  apparatus,  but  on  heating   it   with   this 
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ageut  iu  sealed  tubes  at  170 — 180°,  the  liydriodide  of  a  new  base  is 
produced,  along  with  campbolenonitrile.  The  quantity  of  the  salt 
obtained  from  15  grams  of  camphoroxime  and  30  grams  of  methylic 
iodide  was  9o  grams. 

The  hase  is  a  colourless,  limpid  oil,  having  the  odour  of  piperidine ; 
it  boils  at  206 — 207°,  and  is  markedly  Ifevorotatory.  It  is  tertiary  in 
cbaracter,  and  analysis  points  to  the  formula  CioHjgX  as  representing 
it.s  composition.  (Found:  C  =  81-06;  H  =  jO-66.  Calculated  for 
Cj.HigX,  C  =  81-35;  H  =  10-73  per  cent.). 

The  plaHnicliloride,  (Ci2H2oX)2PtCl6,  crystallises  from  alcohol  in 
magnificent  orange  needles,  and  melts,  decomposing  at  214-5°;  the 
hydr iodide,  Ci2Hi9N,Hl,  separates  from  water  in  lustrous  straw- 
yellow  six-sided  plates,  and  effervesces  vigorously  wben  heated  at 
285"'.  The picrate  and  mercurichloride  are  "well-defined  salts,  melting 
at  190°  and  126 — 128°  respectively,  whilst  the  chromate  crystallises 
in  microscopic  pale  brown  square  plates,  becoming  purple  on 
exposure  to  light.  Incidentally,  the  hydrohwmide,  and  the  acetyl, 
and  methyl  derivatives  of  camphoroxime  have  been  obtained. 

85.  "  The  rotation  of  aspartic  acid."    By  B.  M.  C.  Marshall,  A.R.C.S. 

In  view  of  the  contradictory  statements  concerning  the  rotation 
of  aspartic  acid  iu  aqueous  solution,  the  author  has  re-examined  the 
subject. 

Landolt  (Ber.,  13,  2334)  and  Becker  (Ber.,  14,  1035)  obtained  a 
Zrtro-rotation  for  aspartic  acid,  prepared  from  ordinary  asparagine. 
Piutti  (Ber.,  19,  1691),  on  the  other  hand,  states  that  ordinary  aspa- 
ragine yields  Je.r/ro-aspartic  acid,  which  is  convertible  into  ordinary 
la;vo-malic  acid,  while  the  dextro-asTpKragine  yields  Ifevo-aspartic  acid, 
which  gives  dextro-malic  acid. 

The  results  obtained  by  the  author  confirm  the  observations  of 
Pintti.  The  solubility  of  the  aspartic  acid  in  water  was  found  to  be 
in  agreement  with  the  results  of  Pasteur,  Guareschi  (Jahresber.,  1876, 
777),  and  Engel  (Gompt.  rend.,  106,  1736),  and  to  be  much  less  than 
ihat  deduced  from  Becker's  data. 

86.  "  Synthesis  of  pentacarbon  rings.  Part  III.  Condensation  of  benzil 
with  Isbvulic  acid."  By  Francis  R.  Japp,  F.K.S.,  and  T.  S.  Murray, 
D.Sc. 

When  benzil  and  Itevulic  acid  are  heated  with  a  solution  of  caustic 
potash  in  dilute  alcohol,  they  condense  to  form  two  isomeric  com- 
pounds. 

CeH,C(OH>CH,^^Q  ,,a  CeH..C=CH^o 

CeHa-C C-CH,-COOH  '        C6H5.C(OH)-CH^CH,COOH 

a-Anhydrobcnzillrovulic  acid  /3.Anhydrobenzill;tvulic  acid 

(m.  p.  187—189°),  (known  only  in  its  salts). 
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These  two  diphenylhydroxycydopentenonylacetic  acids  are  allied  to 
aiihjdracetonebenzil,  whicli  is  a  diphenylhydroxycyclopentetione  (Japp 
and  Lander,  Proc,  1896,  107).  The  a-acid  is  stable;  the  /3-acid, 
when  liberated  from  its  salts,  spontaneously  changes  into  the  lactone, 
CeHj'C.CHv^PQ 
CeH,-C-CH  (m.  p.  151-152°). 

Both   the  a-acid   and  the   lactone   of  the   ^-acid,  when  boiled  for 

from  one  to  two  minutes  with  fuming  hjdriodic  acid,  are  converted 

r\  XT  .c^.r^xi 

into  dijjhenylcyclopentenomjlacetic  acid,  'n         '>S^^  rM-\-cT  ^™' P' 

Lello't^'OJi  — LHi'CUxl 

126 — 127°),  a  change  in  the  position  of  the  double  bonds  occurring 

during  the  process.     The  latter  acid,  on  oxidation  with  sodium  hypo- 

bromite,    yields    a    mixture    of    diphenylmaleic   and    diphenylfumaric 

acids. 

Oximes  and  other  derivatives   of   the  foregoing  compounds  have 

also  been  prepared. 

87.  "  Absorption  of  dilute  acids  by  silk."    By  James  Walker  and 
and  James  R.  Appleyai'd. 

When  silk  is  dyed  with  picric  acid  a  real  equilibrium  is  attained 
Avhich  is  independent  of  the  original  distribution  of  the  materials. 
If  the  equilibrium  concentration  of  the  picric  acid  in  the  silk  be 
denoted  by  s,  and  in  the  water  by  ic,  the  relation  sj ^n-  =  const, 
exists  between  these  magnitudes.  This  formula  would  indicate, 
according  to  the  solid  solution  theory  of  dyeing,  that  the  weight  of 
the  molecule  of  picric  acid  dissolved  in  the  w^ater  would  be  n  times 
that  of  the  molecule  of  picric  acid  "dissolved  "  in  the  silk;  but  this 
we  know  to  be  incorrect,  as  n  is  gi^eater  than  unity,  and  the  molecular 
weight  of  picric  acid  in  water  is  the  smallest  consistent  with  its 
formula. 

When  other  solvents  than  water  are  used  the  rate  and  amount  of 
dveing  wirh  picric  acid  seem  to  be  connected  with  the  dissociative 
power  of  the  solvent.  Silk  will  not  take  up  picric  acid  from  benzene 
or  from  carbon  teti^achloride,  but  does  so  readily  from  alcohol,  less 
readily  from  ether  and  acetone.  The  ratio  of  the  final  concentrations 
of  aqueous  and  alcoholic  solutions  of  picric  acid  required  to  d\e 
silk  to  a  given  standard  was  found  to  be  approximately  the  ratio 
of  the  solubilities  of  picric  acid  in  water  and  in  alcohol. 

A  comparison  of  the  extents  to  which  the  various  acids  are  ab- 
sorbed by  silk  shows  that  the  acids  fall  into  two  classes, — the 
aromatic  acids  where  the  absorption  is  great,  and  the  non-aromatic 
acids  where  the  absorption  is  relatively  small.     In  each   class  there 
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is  a  rough  parallelism  between  the  strength  of  the  acids  and  the 
amount  absorbed.  The  addition  of  calcium  benzoate  to  a  solution  of 
benzoic  acid  greatly  diminishes  the  strength  of  the  acid,  and  the 
absorption  also  is  thereby  much  diminished. 

If  dyeing  were  a  pure  chemical  addition  of  the  dye  to  the  fibi-e, 
the  theory  of  mass-action  predicts  that  the  equilibrium  concenti-a- 
tion  of  the  dye-bath  should  be  constant  at  any  given  temperature 
independently  of  the  quantities  of  material  taken.  This  is  not  known 
to  be  the  case  for  actual  dyeing,  but  it  was  experimentally  verified 
by  "  dyeing  "  diphenylamine  brown  with  picric  acid  from  aqueous 
solution. 

88.  " Position-isomerism  and  optical  activity;  the  methylic  and  ethylic 
salts  of  ortho-,  meta-,  and  para-ditoluyltartaric  acid."  By  Percy 
Frankland,  Ph.D.,  F.R.S.,  and  Frederick  Malcolm  Whaiton,  A.I.C. 

The  authors  have  commenced  the  systematic  study  of  the  connec- 
tion between  position-isomerism  and  rotatory  power  in  optically 
active  substances  containing  the  benzene-ring.  The  pi'esent  paper 
contains  an  account  of  the  preparation  and  properties  of  the  methylic 
and  ethylic  salts  of  the  three  isomeric  ditoluyltartaric  acids.  These 
substances  were  obtained  by  the  action  of  the  three  toluyl  chloi'ides 
on  methylic  and  ethylic  tartrates  respectively.  With  the  exception 
of  the  ethylic  salts  of  the  diortho-  and  dimeta-toluyltartaric  acids, 
they  were  all  obtained  as  beautifully  crystalline  bodies,  the  two 
ethylic  salts  in  question  only  as  viscid  liquids.  All  six  compounds 
are  powerfully  Itevorotatory,  the  methylic  salts  more  so  than  the 
corresponding  ethylic  ones,  and  the  para-compounds  have  the  highest, 
the  ortho-  the  lowest,  and  the  meta-  an  intermediate  rotation.  As 
regards  other  physical  properties,  in  the  case  of  the  methyl  com- 
pounds, all  of  which  are  solids  at  the  ordinary  temperature,  the 
para-  also  has  the  highest,  the  ortho-  the  lowest,  and  the  meta-com- 
pound  an  intermediate  melting  point,  whilst  the  density  is  distinctly 
greatest  in  the  case  of  the  ortho-compounds,  the  meta-  and  para- 
compounds  having  almost  exactly  equal  densities.  In  all  cases  the 
rotatory  power  was  determined  in  the  liquid  state,  no  use  being 
made  of  solutions,  and  the  rotations  were  compai'ed  over  wide  ranges 
of  temperature.  With  rise  in  temperature  the  laevorotatory  power 
is  in  all  cases  diminished,  and  since  the  la^vorotation  is  conditioned 
i)y  the  presence  of  the  aromatic  groups  (methylic  and  ethylic 
tartrates  being  dextiorotatory)  the  dominant  influence  of  these 
groups  is  reduced  with  increasing  temperature;  a  perfectly 
analogous  phenomenon  has  already  been  shown  by  one  of  the  authors 
to   take  place  in   the  case  of  the  dibenzoylglycerates  (Trans.,  1896, 
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106).  Moreover,  as  tbe  Ifevorotation  is  conditioned  by  the  tolayl 
groups,  it  follows  from  a  comparison  of  the  rotations  of  the  com- 
pounds described  that  the  meta-toluyl  group  has  a  higher  rotatory 
value  than  the  ortho-,  and  the  para-  an  even  higher  one  than  the 
meta-. 

89.  "  Double  sulphides  of  gold  and  other  metals,  or  the  action  at  a 
red  heat  of  sulphur  upon  gold  when  alloyed  with  other  metals." 
By  J.  S.  Maclaurin,  B.Sc,  University  College,  Auckland,  New 
Zealand. 

It  is  shown  that  when  alloyed  with  silver,  lead,  copper,  or  iron, 
gold  is  readily  converted  into  a  sulphide  by  the  action  of  sulphur 
vapour  on  the  melted  alloys.  Analyses  of  the  compounds  so  pre- 
pared are  given  v/hich  prove  that  the  gold  sulphide  has  the  formala, 
Au^S. 

90.  "  The  relative  weights  of  gold  and  silver  dissolved  by  potassium 
cyanide  solutions  from  alloys  of  these  metals."  By  J.  S.  Mac- 
laurin, B.Sc. 

The  author  finds  that  gold  and  silver  are  dissolved  by  solution  of 
potassium  cyanide  from  aa  alio}'  of  these  metals  in  the  proportions  by 
weight  in  which  they  exist  in  it.  He  shows  that  this  is  the  ratio  of 
their  atomic  volumes,  and  deduces  it  from  the  results  previously 
obtained  by  him  (Trans.,  1895,  199). 

91.  "The  three  chlorobenzeneazosalicylic  acids."    By  J.  T.  Hewitt, 
Ph.D.,  and  H.  E.  Stevenson. 

Orthochlorohenzeneazosalicylic  acid, 

CoH,-(1)C1(2)-N:N-(4)C6H3-(2)C02H(1)OH, 

prepared  by  the  addition  of  diazotised  orthochloraniline  hydro- 
chloride to  an  alkaline  solution  of  salicylic  acid  forms  yellow  or  buff 
aggregates  of  small  crystals  (m.  p.  194°). 

Besides  metallic  salts,  the  methyl  and  ethyl  esters  are  described. 
Methyl  ortliochlorobenzeneazosalicylate,  m.  p.  109°.  Ethyl  orthocMoro- 
henzeneazosalicyiate,  m.  p.  90 — 96°. 

Attempts  to  remove  hydrochloric  acid  by  inorganic  bases  were 
fruitless,  and  dipheneleneazo-derivatives  were  not  produced. 

Boiled  with  aniline,  in  a  flask  provided  with  a  reflux  tube,  a  sub- 
limate of  ammonium  chloride  was  observed,  the  chief  product  of  the 
reaction  being  a  substance  of  the  formula  Co5Hi7N302.  To  effect  its 
isolation,  the  contents  of  the  flask  are  freed  from  aniline  by  steam 
distillation,  subsequent  treatment  with  soda  removes  an  acid  prob- 
ably having  the  formula  CioHnNjOs ;  after  washing  with  hydrochloric 
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acid,  the  residue  is  dissolved  ia  chloroform  and  precipitated  by 
ligroin  as  a  violet  crystalline  powder. 

The  formation  of  the  substance  C25H17N3O2  may  be  thus  repre- 
sented: C13H0CIN2O3  +  2CoH5Nff2  =  C^sHnN^b.  +  NH4CI  +  H2O. 

The  substance  possesses  neutral  properties,  and  is  probably  the 
anilide  of  a  benzeneindulonecarboxylic  acid, 

Metachlorobenzeneazosalicylic  acid, 

C6H4-(1)C1-(3)N:N-(4)C6H3-(2)C02H(1)0H, 

has  been  previously  described  {Ber.,  1894,  28,  803).  An  account  is 
now  given  of  some  of  its  metallic  salts.  Methyl  metacMorobenzeneazo- 
salicylate  forms  yellow  needles  which  melt  at  114°.  Ethyl  metachloro- 
benzeneazosalicylate,  m.  p.  102 — 103°.  Parachlorobenzeneazosalicylic 
acid,  C6Hi-(1)C1-(4)N:N'-(4)C6H3-(2)C02H(1)OH,  was  prepared  in 
the  usual  manner;  it  melts  at  237°.  The  potassium,  ammoniicm,  silver, 
and  barium  salts  are  described.  Methyl  parachlorobenzeneazosalicylate, 
m.  p.  152°.     Ethyl  jparacMorobenzeneazosalicylate,  m.  p.  11.3°. 

For  purposes  of  comparison  the  methyl  and  ethyl  estei's  of  benzene- 
azosalicylic  acid  (Sfcebbins,  Ber.,  1880,  13,  716)  have  also  been 
prepared.  Methyl  benzeneazosalicylate,  m.  p.  106°.  Ethyl  benzeneazo- 
salicylate,  m.  p.  88 — 89°. 

92.  "Condensation  of  chloral  mth  resorcinol."    By  J.  T.  Hewitt,  M.A., 
D.Sc,  Ph.D.,  and  F.  G.  Pope. 

H.  Causse  studied  the  condensation  of  chloral  with  resorcinol  in 
dilute  aqueous  solution  under  the  influence  of  sodium  hydrogen 
sulphate  (^Bull.  Soc.  (Ihim.,  [3],  3,  861 — 867).  In  this  manner  he 
obtained  a  colourless  compound  of  the  formula  C,iHi206;  whilst 
working  with  hot  solutions,  yellow  crystals  of  the  formula  CuHhiOs 
were  obtained.  He  assigned  to  these  two  substances  the  following 
constitutional  formulae 

C6H4(OH)0^pTT,p^ 

(C«H4(OH)0)2CH-COOH  and  ^  „  ^0>^^  ^^- 

1^6^14  ■\/-\__ 

The  authors  of  the  present  communication  have  studied  the  latter 
substance,  and  find  that  it  furnishes  a  triacetyl  derivative  (m.  p.  152°) 
crystallising  in  glittering  leaflets.  The  substance  CuHmOs  dissolves 
in  cold  alkalis  with  an  intense  purple  colour  which  disappears  on 
warming,  salts  of  the  type  M-ChHuOc  being  produced.     The  purple 
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alkaline  solution  of  the  formula  CuHiqOs  gives  a  precipitate  on  acidi- 
fication, solutions  of  salts  M'CuHuOs  only  on  boiling  for  some  time. 

The  conclusion  can  be  drawn  that  the  compound  CuHOg  is  the 
lactone  of  an  acid,  CuHnOfi,  which  is  itself  readily  soluble  in  water. 
This  acid  must  contain  four  hydroxyl  groups,  and  is,  therefore, 
tetrahydroxydiplienylacetic  acid. 

Probably  the  acid  and  lactone  possess  the  following  constitutional 
formulae. 

CH<  )^{0H      and    CH<  *<^^fj 

I        \l)CeH3<[^]og  I       \l)CeH3<[^]^H   . 

COOH  CO 0 ' 

The  authors  reserve  their  views  as  to  the  cause  of  tlie  coloration 
produced  when  the  lactone  is  dissolved  in  cold  alkalis. 

93.  "The  atomic  weight  of  Japanese  tellurium."    By  Masumi  Chika- 
shig^,  B.Sc,  Imperial  University,  Japan. 

A  redetermination  of  the  atomic  weight  of  tellurium  has  been 
made  by  means  of  its  tetrabromide,  and  by  closely  following  Brauner 
in  all  the  details.  The  result  has  been  to  get  in  the  three  experi- 
ments made,  the  numbers  127'57,  127"61,  and  127'58,  which,  there- 
fore, agree  with  his  in  making  the  atomic  weight  127'G.  This  work 
was  undertaken  by  the  advice  of  Dr.  Divers,  in  order  to  ascertain 
whether  tellurium  found  under  mineralogical  conditions  quite  iiulikc 
those  pertaining  to  the  tellurium  employed  by  Brauner,  Stauden- 
raaier,  and  all  others  who  have  investigated  the  subject,  has  the 
same  atomic  weight  as  the  latter.  That,  as  is  well  known,  occurs 
in  Hungary  and  elsewhere,  in  union  with  bismuth,  gold,  silver, 
&c.,  while  the  tellurium  employed  in  this  research  was  obtained 
from  the  red  native  sulphur,  or  telluro-sulphnr,  of  Japan,  dis- 
covered and  described  in  1883  by  Divers,  Shimose,  and  Shimidzu. 
It  is  extremely  improbable  that,  if  the  substance  known  as  tellurium 
is  compound,  as  it  has  been  considered  to  be  by  Bi^auner,  its  com- 
position should  be  identical  when  occurring  in  association  with 
sulphur  as  a  sulphur-like  body  in  Japan,  as  when  occurring  in 
metallic  combination  in  Europe  or  America.  Since  Staudenmaier 
has  got  the  same  atomic  weight  for  tellurium  of  European  origin  as 
that  found  by  Brauner,  but  by  a  totally  different  method,  and  that 
the  author  has  again  got  the  same  atomic  weight  by  Brauner's  pro- 
cess, but  working  on  a  tellurium  of  quite  dissimilar  origin,  the  point 
may  be  regarded  as  settled'  that  its  atomic  vfeight  exceeds  that  of 
iodine.     Its  occurrence  with  sulphur  and  selenium  in  the  Japanese 
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mineral  at  the  same  time  fui-nishes  additional  proof  that  it  belongs 
to  tbe  sulphur  group. 

Addexddm,  by  Edward  Diveks. — The  case  of  tellurium  and  iodine, 
with  atomic  weights  in  the  reverse  order  of  their  places  in  the 
periodic  series,  is  not  the  only  one.  Cobalt  belongs,  undoubtedly,  to 
the  second  division  of  Group  VIII,  and  nickel  to  the  third  division, 
according  to  both  Mendeleeff  and  Lothar  Meyer  ;  yet  all  the  elabo- 
rate work  done  on  the  subject  has  left  cobalt  with  an  atomic  weight 
slightly  higher  than,  or  at  least  equal  to,  that  of  nickel.  Hence  we 
find  in  most  books  cobalt  and  nickel  misplaced  in  the  reproduction 
of  Mendeleeff  or  Meyer's  table.  It  is  to  be  hoped  no  one  will  ven- 
ture now  to  misplace  tellurium  and  iodine. 

94.  "  Derivatives  of  camphene  sulphonic  acids."    By  Arthur  Lapworth 
and  Frederic  Stanley  Kipping. 

The  two  chlorocamphenesulphonic  chlorides  obtained  as  bye- 
products  in  the  sulphonation  of  camphor  (compare  Proc,  1895,  57) 
have  been  submitted  to  a  further  examination.  Although  no  experi- 
mental proof  of  their  relationship  to  camphene  has  yet  been 
obtained,  their  characterisation  has  now  been  completed,  and  a 
number  of  new  derivatives  have  been  prepared  from  them. 

CL-Cldorocampliene  sulphochloridt,  CioHi4CbS02Cl,  is  dimorphous,  as 
was  at  first  suspected  (Ivc.  cit.).  It  crystallises  from  light  petroleum 
or  cold  methylic  alcohol  in  massive  transparent  anorthic  prisms  or 
plates,  which  melt  at  83 — 84^^ ;  from  hot  methylic  alcohol  it  is  de- 
posited in  small  orthorhombic  tables  which  melt  at  87 — 88°.  The 
latter  modification  is  also  obtained  when  the  melted  substance  is 
quickly  cooled,  and  undergoes  gradual  reversion  to  the  anorthic 
modification  at  the  ordinary  temperature.  Both  forms  have  been 
gonioraetrically  measured. 

o.-Clilorocampliene  sulflianiUdc,  Ci.iHuCI-SOj'XHCgHs,  crystallises 
in  small  flattened  needles,  which  probably  belong  to  the  anorthic 
system;  it  is  readily  soluble  in  alcohol,  but  only  sparingly  soluble  in 
ether  or  chloroform  ;  it  melts  and  decomposes  about  232 — 234°. 

cc-Clilorocamphene  sulplionic  acid,  CioHuCl'SOsH,  crystallises  from 
ether  in  beautiful  glistening  elongated  plates ;  it  dissolves  sparingly 
in  ether  and  in  chloroform,  but  is  insoluble  in  petroleum.  When 
heated  it  gradually  darkens,  and  at  264 — 205^  swells  up  and  evolves 
gases,  finally  forming  a  dark-coloured,  liquid  mass. 

/i'Chlorocaviphene  s^dphochloride,  CkiHuCI'SOjCI,  crystallises  from 
anhydrous  methylic  alcohol  in  long  needles  which  belong  to  the 
tetragonal  system,   and    melts  at    83 — 84" ;    the  low    melting  point 
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(78°)  oi-iginally  observed  was  probably  due  to  some  slight  admixture 
with  the  isomeric  sulphochloride,  the  latter  being  almost  impossible 
to  eliminate  by  crystallisation  from  petroleum. 

P-Chlorocamphene  sulphanilide,  Ci.jHuCl-SOa'XHCgHa,  is  slightly 
soluble  in  hot  water,  and  crystallises  from  dilute  alcohol  in  branched 
aggregates  of  plates;  it  melts  at  101 — 103^. 

P-Chlorocamphene  sulphonic  acid,  doHuCl'SOaH,  is  readily  soluble 
in  water,  and  crystallises  fi^om  ether  in  minute  ill-defined  leaflets  ; 
it  melts  at  73 — 74°,  and  decomposes  and  evolves  gases  at  about 
14;2°.  When  the  solution  of  this  acid  is  evaporated  to  dryness  on 
the  water  bath,  and  the  residue  extracted  with  water,  a  substance 
remains  undissolved  which  is  isomeric  with  y3-chlorocamphene  sulph- 
onic acid.  This  compound  crystallises  from  methylic  alcohol  in 
well-defined  plates,  which  aggregate  on  pressure  to  a  camphor-like 
mass  ;  it  melts  at  183-5 — 184-5°.  It  is  not  altered  by  hot  aniline,  but 
is  gradually  dissolved  by  boiling  baryta  water,  forming  an  ill-defined 
salt.  Its  behaviour  is  in  accordance  with  the  supposition  that  it  is 
the  lactone  of  a  hydroxy-sulphonic  acid. 

95.  "  lodoEo-  and  iodoxy-lienz aldehydes."    By  Victor  Meyer  and 
T.  S.  Patterson. 

It  is  shown  that  m-  and  jj-iodoso-  and  iodoxy-benzaldehydes  are 
much  easier  to  prepare  than  o-iodoso-benzaldehyde,  which  is  contrary 
to  the  hitherto  observed  rule. 

The  preparation  of  the  following  new  substances  is  described. 

m-Iodo-benzaldehyde,  m.  p.  57°.  »i-lodo-benzaldehyde-bichloride. 
»i-Iodoso-benzaldehjde ;  decomposes  {circa)  190°.  7U-Iodoso-benz- 
aldehyde- acetate,  m.  p.  157°.  >;i-lodoxy-benzaldehyde.  j^-lodo-benz- 
aldehyde-bichloride.  ^j-Iodoso-benzaldehyde  ;  decomposes  at  115°. 
^j-Iodoxy-benzaldehyde  ;  decompose.s  at  216°.  o-Iodo-benzaldehyde- 
bichloride.  o-lodoso-benzaldehyde  ;  decomposes  at  205 — 210°,  o-Iodo- 
benzaldoxime,  m.  p.  107 — 108°.  ?/i-lodo-benzaldoxime,  m.  p.  62 — 63°. 
j;-Iodo-benzaldoxime,  m.  p.  111°.  o-Iodo-benzaldehyde-phenylhydr- 
azone,  m.  p.  79°.  m-Iodo-benzaldehyde-phenylhydrazone,  m.  p.  155°. 
j3-Iodo-benzaldehyde-phenylhydrazone,  m.  p.  121°. 

96.  "  o-Isopropylglutaric  acid."    By  W.  H.  Perkin,  jun.,  F.R.S. 

During  the  coui"se  of  experiments  on  derivatives  of  glutaric  acid, 
the  author  had  occasion  to  carefully  study  the  action  of  alkalis  on 
ethylic  meihylisopropyl-a-bromacetate,  and  also  the  action  of  this 
ethereal  salt  on  the  sodium  dei-ivative  of  ethylic  malonate. 

(CH,),-CH-C(CH3)Br-COOCoH3,  ethylic  viethyli.sopropyl-ccbroniace- 
late,  was  prepared  by  brominating  methylisopropylacetic  acid  in  the 
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presence  of  phosphorus,  and  pouring  the  product  into  alcohol;  it 
boils  constantly  at  130°  (100  mm.).  When  heated  with  quiuoliue, 
this  ethereal  salt  yields  a  mixture  of  the  ethereal  salts  of  a-isopropyl- 
acrjlic  and  of  trimethjlacrjlic  acids,  elimination  of  hjdi'ogen  bromide 
taking  place  in  two  dii'ections,  thus  : 

1.  (CH3)2CH-C(CH3)Br-COOC,H5  =  (CH3),CH-C'C002H5  +  HBr. 

CHo 
11.  Me,GH-C(Me)BrCOOEt  =  Me2-C:C(Me)-C00Et  +  HBr. 

And,  when  digested  with  alcoholic  potash,  the  bromethereal  salt 
yields  a  mixture  of  the  above  acrylic  acids,  together  with  small 
quantities  of  methylisopropyl-a-hydroxyacetic  acid. 

Trlmethylacrijlic  acid,  (CH3)o-C:C(CH3)-COOH,  crystallises  in 
colourless  prisms,  and  melts  at  71°;  it  combines  with  bromine,  yield- 
ing xl3-dibromotriinethylpropionic  acid,  (CH3)2CBrCBr(CH3)-COOH 
(m.  p.  190°),  and  with  hydrogen  bromide  and  hydrogen  iodide  with 
formation  of  (CH3)2-CBr-CH(CH3)-COOH,  jS-broinotriynethiilpropioitic 
acid  (m.  p.  79°),  and  (CH3)2-Cl-CH(CH3)-COOH,  /3  iodotrimethylpw 
pionic  acid,  (m.  p.  81°)  respectively. 

.,   (CH3)2-CH-C-COOH    ,  ^,  u.  •     J 

a-Isopropylacrijhc  acid,  ij  ,  lias  not  been  obtained 

in  a  pure  state. 

(CH3)/CH-C(OH)-CH3-COOH,  met Iiylisoprojjyl-^-hydroxyacetic  acid, 
crystallises  in  colourless  prisms  and  melts  at  75  —  76"'. 

Cond'/)isatio)i  of  Ethylic  IsopropylacryJate  ivith  the  Sodium  Compound 
of  Ethylic  Malonate. — When  the  mixed  ethereal  salts  of  isopropyl 
glutaric  acid  and  trimethylglntaric  acid  (as  obtained  by  the  action 
of  quinoline  on  etliA'lic  methylisopropyl-a-bromacetate)  are  digested 
with  the  sodium  derivative  of  ethylic  malonate  in  alcoholic  solution, 
condensation  takes  place,  curiously  enough,  only  in  the  case  of  the 
former  substance. 

Me^CH-CiCH.  +  CH2(COOEt)2  ^  Me.-CH-CH-CHj-CH 

COOEt  COOEt  (COOEt),' 

The  ethylic  iaopropylpropanetricarboxylate  thus  formed  is  a  thick 
colourless  oil  which  boils  constantly  at  209°  (45  mm.),  and,  on 
hydrolysis,  yields  the  corresponding  isopropylpropanetricarboxylic 
acid;  this  acid  melts  at  165°  with  decomposition  into  CO2  and  a-iso- 
propylglutaric  acid. 

,  ,        .       .,  (CH3)2CH-CH-CH2-CH2 

a-Isopwpylglutanc  acid,  CO  OH    COOH'   ^  ^^ 

95°,  and  in  its  pi'operties  shows  considerable  resemblance  to  the 
isomeric  COOH-CH2-C(CH,,)2-CH(CH3)-COOH,a/3/j.triinethylglutaric 
acid,  which  Balbiano  {Ber.,  1895,  28,  1507)  obtained  from  the  pro- 
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ducts  of  the  oxidation  of  camphoric  acid  with  cold  potassium  perman- 
ganate. It  yields  an  ethereal  salt  which  boils  at  158 — 160°  (45  mm.), 
an  anhydride,  CgHiaOa  (m.  p.  53°),  an  anilic  acid,  CuHgN^Os,  which 
melts  at  159°,  and  it  is  oxidised  by  chromic  acid  with  formation  of 
acetic  and  succinic  acids. 

Action  of  Ethylic  Methylisojprojpyl-x-Bromacetate  on  the  Sodium 
Compound  of  Ethylic  Malonate. — This  reaction  was  studied  under  a 
variety  of  conditions,  using  alcohol  and  xylene  as  solvents,  but  in  all 
cases  the  product  was  found  to  be  identical  with  the  ethylic  isopropyl- 
propanetricarboxylate,  obtained,  as  described  above,  by  the  con- 
densation of  ethylic  isopropylacrylate  with  the  sodium  dei'ivatire  of 
ethylic  malonate.  During  this  reaction  the  ethylic  methylisopropyl- 
bromacetate  is  obviously  first  converted  into  ethylic  isopi'opylacryl- 
ate,  which  then  condenses  with  the  sodium  compound  of  the  ethylic 
malonate  in  the  manner  described  above. 

97.  "The  action  of  ethylic  /S-iodopropionate  on  the  sodium  derivative 
of  ethylic  isoprop}lmalonate."  By  J.  Z.  Heinke  and  W.  H.  Perkin, 
jun.,  F.R.S. 

These  experimonts  Avere  instituted  with  the  object  of  obtaining 
additional  evidence  as  to  the  constitution  of  the  isopropylglutaric 
acid  described  in  the  preceding  abstract.  When  ethylic  /:J-iodopro- 
pionate  is  digested  in  alcoholic  solution  with  the  sodium  derivative  of 
ethylic  isopropylmalonate,  the  reaction  proceeds  as  follows. 

"'''loOEt).  +  I-CH.CH..COOE.  = 

CsH-C-CH.-CHs-COOEt 

II  +  NaT. 

(COOEt)^ 

and  the  product  formed  was  found  to  be  identical  with  the  ethylic 
isopropylpropanetricarboxylate  described  in  the  preceding  abstract. 
The  ethereal  salt  on  hydrolysis  yielded  isopropylpropanetricarboxylic 
acid  (m.  p.  165°),  and  this  at  180°  yielded  isopropylglutaric  acid 
(m.  p.  94 — 95°).  A  number  of  derivatives  of  this  acid  were  pre- 
pared, and  in  this  way  its  identity  with  the  isopropylglutaric  acid, 
described  in  the  preceding  abstract,  was  conclusively  proved. 

98.  "The  condensation  of  halogen  derivatives  of  fatty  ethereal  salts 
with  ketones'  and  ketonic  acids."  By  W.  H.  Perkin,  jun.,  F.R.S. , 
and  J.  F.  Thorpe. 

The  condensation  of  substance  containing  the  group  >C0  with 
halogen  derivatives  in  the  presence  of  zinc  appears  to  have  been  first 
.studied  by  Frankland  and  Duppa  (^Annalen,  133,  80)  ;  these  chemists 
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synfchesised  ethylic  hydroxy isobutyi-ate,  (CH3)oC(OH)-COOC2H3,  by 
acting  on  a  mixture  of  methylic  iodide  and  ethylic  oxalate  with  zinc. 
Since  then  work  has  been  done  on  this  condensation  by  several 
chemists,  and  qu  te  lately  by  Reformatzky  (-Be/.,  1895,  28,  2838), 
and  we  have  lately  employed  it  with  success  in  preparing  the  follow- 
ing interesting  substances,  of  which  we  give  a  brief  account,  in  oi'der 
to  reserve  them  for  fui'ther  investigation  in  the  autnmn. 

(1)  COOC2H6-CH2-C(OH)CCH3)-C(CH3)o-COOCoH5,  ethylic  li-hydr- 
oxy-ax^-triviefhylglufarate,  is  produced  by  the  action  of  zinc  on  a 
mixture  of  ethylacetoacetate  and  ethylic  cc-bromisobutyrate,  or  of  ethylic 
bromoacetate  and  ethylic  dimethylacetoacetate.  It  is  a  thick,  colourless 
oil,  which  boils  at  165°  (35  ram.),  and  which,  on  hydrolysis,  is  decom- 
posed, with  formation  of  acetic  and  isobutyric  acids.  "When  treated 
Avith  a  mixture  of  tribromide  and  pentabromide  of  phosphorous,  it 
is  converted  into  COOC,H-CHo-CBr(CH3)-C(CH3)2-COOC2H5,  ethylic 
l3-bromo-oi!x.j3-triniethylglutarate,  Avhich  distils  with  slight  decomposi- 
tion at  170 — 175°  (30  mm.),  and,  when  digested  with  potassium 
cyanide  in  alcoholic  solution,  is  reduced,  with  formation  of 
COOCoH5-CHo-CH(CH3)-C(CH3),-COOCaH,,  e///j/?ic  axii-trimethylglu- 
tarafe.  This  ethereal  salt  boils  at  162°  (40  mm.),  and,  on  hydrolysis, 
yields  accft-trimethylglntaric  acid,  a  colourless  crystalline  substance, 
which  melts  at  147°. 

(2)  The   ethereal   salt  of    the  lactone   of  ocx/3-tnmethyl-fi-hydroicy- 

_,.  .       .,  COOC,H3-C(CH3)2-C(CH3)-CH,-CH,  .  ^       ,  ^     ^. 

adtpic  acid,  i  I       ,  is  produced  by  dis- 

tilling the  product  of  the  condensation  of  ethylic  levulinate  and 
ethylic  bromoisobutyrate.  It  boils  at  187 — 188°  (30  mm.),  and  dis- 
solves in  ammonia  and  aqueous  potash,  being  precipitated  on  the 
addition  of  acids  unchanged.  When  hydrolysed  with  aqueous  potash 
at  0°,  it  yields  the  corresponding  acid,  a  colourless  crystalline  sub- 
stance, which  melts  at  105 — 106^. 

(3)  Ethylic  pyruvate  and  ethylic  /^-broraoisovalerate  conden.se 
readily  in  the  presence  of  zinc,  with  formation  of  ethylic  a-hydro.ry 
aftli-trimethylglvtarate,  C00Et-C(0H)(Me)-CMe,-CH2-C00Et,  a 
colourless  oil,  which  boils  at  160 — 170°  (60  mm.). 

(4)  Ethyl  ccmethyl-lS-hi/droxyvaUrate,  :\re,-C(OH)-CH(Me)-COOEt, 
is  produced  by  the  condensation  of  ethylic  bromopropionate  with 
acetone.  Ifc  is  a  coloiirless  oil,  Avhich  distils  at  105"  (30  mm.),  and 
on  hydrolysis  yields  the  corresponding  x-methyl-ft-lujdroxyvaleric  acid, 
a  thick  colourless  syrup,  boiling  at  160"  (35  mm.).  From  this  acid 
the  following  derivatives  have  been  prepared. 

a.Methyl-{3.bromisovaleric  acid,  (CH3)2'CBr-CH(CH3)-COOH,  a 
white,  crystalline  solid,  melting  at  79°,  and  yielding  an  oily  ethereal 
salt,  which  distils  in  a  vacuum  almost  without  decomposition. 
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oL-Methyl-li-iodoUovale)-LC  acid,  (CH3).,'CI-CH(CH3)-COOH,  melts 
at  81°. 

THmetlylacrylic  add,  (CH3)2C:C(CH3)-COOH,  is  formed  by  the 
liydrolysis  of  etlujlic  oc-incthyl-/^-brovusovalerate  "vvith  alcoholic  potash. 
It  crystallises  from  water  in  colourless  prisms,  whicli  melt  at  70 — 71°, 
and  distils  -without  decomposition  at  145 — 150°  (50  mm.).  It  com- 
bines -with  bromine  readily,  yielding  dibromotrimethylpropionic  acid, 
(CH3)2CBr-CHBr-COOH,  melting  at  190°. 

99.  "The  electrolysis  of  the  salts  of  monhydroxy  acids."    By 
J.  Wallace  Walker,  M.A.,  Ph.D. 

An  unsuccessful  attempt  was  made  to  synthesise  the  alcohols  of  the 
glycollic  series  by  electrolysis  of  strong  solutions  of  the  salts  of  the 
monhydroxy-acids. 

100.  "  The  action  of  formic  aldehyde  on  phenylhydrazine,  and  on  some 
hydrazones."    By  J.  Wallace  Walker,  M.A.,  Ph.D. 

Besides  the  already  known  compound,  (06115^2)2(0112)3,  obtained  by 
the  interaction  of  these  substances,  the  author  has  prepared  a  number 
of  others  by  vaiying  the  conditions  of  the  r-eaction.  The  relation- 
ships of  the  different  substances  is  fully  discussed  iu  the  paper. 

101.  "  The  colouring"  matter  of  Sicilian  sumach,  Rhus  coriarise."    By 
A.  G.  Perkin  and  George  Young  Allen. 

Sumach,  which  consists  of  the  dried  and  poAvdercd  leaves  of  the 
genus  lihus,  especially  R.  coriaria  (Sicilian),  and  R.  cot  Inns  (Venetian 
sumach),  is  used  in  tanning,  and  also  in  dyeing  and  calico  printing, 
on  account  of  the  tannin  matter  it  contains,  which  according  to 
Lowe  is  gallotannic  acid  (Fresenius,  Zcit.  cuiaJ.  Gheiii.,  12,  128). 
According  also  to  Ohevreul,  it  contains  a  yellow  colouring  matter 
{Watts  Diet.  Ghem.,  1874,  5,  614).  Lowe  (Zeit.  anal.  Ghem.,  12,  127), 
who  examined  the  different  varieties  of  sumach,  stated  that  they 
contain  quercetin  and  qnercitrin,  but  this  is  certainly  incorrect  as 
regards  Sicilian  sumach. 

Tlie  colouring  matter,  CioHmOs,  forms  glistening  yellow  needles, 
having  dyeing  properties  similar  to  those  of  quercetin  and  fisetin,  but  is 
distinguished  fi-om  these  by  its  colour  reactions  with  dilute  alkalis.  The 
sulphuric  acid  compound,  OioHniOs'HjSOi,  forms  oiange  red  needles, 
and  the  acetyl  derivative,  Oi5H40s(02H30)6,  colourless  needles,  m.  p. 
203 — 204°.  Fused  with  alkali,  it  yields  pJiloroglucol  and  gallic  acid. 
These  reactions  show  it  to  be  identical  with  myricetiti,  the  colouring 
matter  of  Myrica  nagi  (see  previous  abstract).  Sicilian  sumach  also 
contains  some  quantity  of  free  gallic  acid. 
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102.  "The  colouring  matter  of  Querbracho  Colorado."    By  Arthur  G. 
Perkin  and  Oswald  Gunnell. 

The  wood  of  Qucrhracho  Colorado  constitutes  the  tanniu  matter 
"  querbracho,"  which  is  suitable  for  the  production  of  Morocco  leather, 
aud,  moreover,  in  conjunction  with  alum,  it  gives  the  leather  a  bright 
yellow  shade,  instead  of  the  darker  colours  pi-epared  in  the  ordinary 
way.  Jean  (Bull.  Soc.  Chim.,  33,  6)  found  it  to  contain  a  tannin 
diifering  from  those  of  oak  bark  and  chestnut  wood.  Accoi'ding  to 
Arnandon  (Watts  Did.  Ghem.,  8,  1732),  it  contains  a  yellow  colouring 
matter. 

The  colouring  matter,  CisHn.Os,  forms  glisteuiug  yellow  needles,  dye- 
ing shades  similar  to  those  of  quercetin,  and  yielding  compounds  with 
mineral  acids.  The  benzoyl  derivative,  Ci5H606(C7H50)4,  colourless 
needles,  m.  p.  180 — 181'',  and  the  acetyl  derivative,  Ci3H606(C3H30)4, 
colourless  needles,  m.  p.  196 — 198°,  were  prepared.  Fused  with 
alkali,  it  yields  protocatechuic  acid,  and  pi'obably  re^'orcntoL  Its  dyeing 
pi'operties  were  identical  with  those  of  tisetin,  doHioOs,  the  colouring 
matter  of  young  fustic  (Ehus  cotinus),  and  there  could,  be  little  doubt 
that  it  ^ya,s  Jjsetiii. 

A  second  substance,  CuHioOin,  forming  minute  prisms,  was  also 
isolated,  and  was  found  to  be  ellagic  acid,  and  further,  the  presence  of 
a  considerable  quantity  of  gallic  acid  was  detected,  these  latter  being, 
no  doubt,  chiefly  foi'med  during  the  isolation  of  the  fisetin  from  the 
querbracho. 

103.  "  On  atisine,  the  alkaloid  of  Aconitum  lieterophyllum."    By  H.  A. 

D.  Jowett,  D.Sc. 

The  author  has  investigated  the  nature  and  jjroperties  of  the  alka- 
loid contained  iu  the  roots  of  the  non-toxic  Aconitum  lieterophyllum. 
This  alkaloid  was  examined  by  Broughton  in  1878,  who  named  it 
atisine,  and  ascribed  to  it  the  formula  CisHviNjOs  ;  it  was  subsequently 
examined  by  Wasowicz  and  by  Alder  Wi'ight,  The  powdered  roots 
were  extracted  by  percolation  with  a  mixture  of  methyl  and  amyl 
alcohol,  and  from  this  percolate  was  obtained  the  crystalline  hydro- 
chloride or  hydriodide  by  the  method  described  in  the  jDaper. 

Atisine,  for  which  the  author  adopts  the  formula  CjiHaiNOa,  could 
only  be  obtained  as  a  colourless  varnish,  soluble  in  alcohol,  ethei', 
or  chloroform,  slightly  soluble  in  water,  and  insoluble  in  petroleum 
ether.  Its  alcoholic  solution  is  la^vorotatory,  [aj^  =  — 19'6\  and 
tliough  the  base  is  amorphous  it  yields  a  series  of  crystalline  salts. 

Atisine  hydrocJdoride,  C.^..H3iN02'HCl,  crystallises  either  from  water 
or  from  a  mixture  of  alcohol  and  ether  in  well-defiued  prisms,  which 
jnelt  at  296'  (corr.),  and  are  fi'coly  soluble   iu  water  or  alcohol,  but 
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insoluble  in  ether.  The  aqueous  solution  of  the  salt  is  dextrorotatory, 
Md  =  +18-46°. 

AHsine  hydroh)-omide,  CajHaiNO.'HBr,  crystallises  from  water  or  a 
mixture  of  alcohol  and  ether,  either  singly  or  in  rosettes  of  needles, 
which  melt  at  273^  (corr.).  The  salt  is  freely  soluble  in  water  and 
alcohol,  but  insoluble  in  ether  or  petroleum  ether,  and  in  aqueous 
solution  is  dextrorotatory,  [^Jd  =   +"24'3°. 

Atisine  hydriodide,  CaaHaiNOj'HI,  crystallises  fi'om  hot  water  or 
alcohol  in  well-defined  plates  or  tables,  melting  at  279 — 280°  (corr.), 
soluble  in  hot  water  or  alcohol,  but  sparingly  soluble  in  cold  water. 
Its  aqueous  solution  is  dextrorotntory,  [ajp  =  +27*4'°.  This  salt 
cannot  apparently  be  prepared  by  the  direct  action  of  hydrogen  iodide 
upon  the  base,  but  is  easily  prepared  by  precipitating  a  solution  of  any 
salt  of  atisine  with  potassio-mercuric  iodide,  and  decomposing  the 
precipitate  with  hydrogen  sulphide. 

The  nitrate  (m.  p.  252°,  corr.)  and  platinicliloride  (m.  p.  229°,  corr.) 
were  also  obtained  as  well-defined,  crystalline  salts,  but  the  auri- 
chloride  could  only  be  obtained  as  an  amorphous  powder.  The 
results  of  the  analyses  of  a  number  of  pure  salts  led  to  the  adop- 
tion of  the  formula  C22H3i^02  for  the  base. 

The  hydriodide,  when  treated  with  hydrogen  iodide,  yielded  no 
methyl  iodide,  and  thus  the  alkaloid  was  sho*\'n  to  contain  no 
methoxyl  groups. 

When  either  the  base  or  its  salts  are  mixed  with  alkalis  or  acids 
in  either  alcoholic  or  aqueous  solution,  no  fission  of  the  molecule 
takes  place,  but  a  new  base,  atisine  monohydrate,  CsoHsiNOo'HjO,  is 
formed.  Neither  this  base  nor  any  of  its  salts  could  be  obtained  in 
the  crystalline  condition,  but  analyses  of  the  auricMoride  and  platini' 
chloride  confirmed  the  formula  given  above. 

A  preliminary  examination  of  the  physiological  action  of  the  nitrate 
by  T)r.  Cash,  F.R.S.,  showed  that  the  alkaloid  is  non-toxic,  and  that 
its  action  somewhat  resembles  aconine. 

104.  "  The  action  of  methyl  alcohol  on  aconitine.  Formation  of  methyl 
benzaconine."  By  Wyndham  R.  Dunstan,  F.R.S.,  Thomas  Tickle, 
and  D.  H.  Jackson,  Ph.D. 

When  aconitine  (or  a  salt)  is  heated  with  methyl  alcohol  in  a 
closed  tube  between  120 — 130°,  the  alkaloid  loses  one  molecular  pro- 
portion of  acetic  acid  and  takes  up  one  methyl  group,  forming  methyl 
benzaconine,  C33H45NO12  +  CH3OH  =  C32H45NOH  +  CH3COOH.  The 
composition  of  the  new  base  has  been  ascertained  by  combustion  and 
verified  by  estimation  of  the  quantity  of  acetic  acid  separated  in  its 
production  from  aconitine,  by  estimation  of  the  amount  of  benzoic 
acid  separated  on  hydrolysis,  and   also  by  the  determination  of  the 
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unuibei"  of  methoxjl  groups  present,  which  has  sliown  that  the  base 
contains  one  more  than  aconitiue. 

Methyl  henzaconine  is  a  well  crystallised  base  (m.  p.  210 — 211°, 
corr.),  soluble  in  alcohol  ether  and  benzene,  and  most  readily  crystal- 
lised by  adding  light  petroleum  to  its  ethereal  solution.  It  forms 
crystalline  salts;  the  hydrochloride  and  the  hydrohromide  have  been 
examined. 

On  hydrolysis,  methylbenzaconine  loses  benzoic  acid,  forming  a 
base  which  appears  to  be  methyl  aconine,  but  has  not  so  far  been 
completely  investigated.  Methyl  beuzaconine  produces  a  well-marked 
physiological  effect  when  administered  to  animals,  but,  unlike  aco- 
Tiitine,  it  is  not  a  poAverfal  poison. 

The  authors  are  at  present  engaged  in  investigating  the  mechanism 
of  the  remarkable  reaction  which  has  led  to  tlie  formation  of  this 
alkaloid,  the  acetyl  group  of  aconitine  being  apparently  replaced  by 
methyl, 

105.  "The  chemical  inactivity  of  Eontgen  rays."    By  H.  B.  Dixon  and 

H.  Brereton  Baker. 

The  authors  have  investigated  the  question  whether  Rontgeu  rays 
are  able  to  influence  chemical  change,  either  by  starting  it  or  by 
accelei'ating  or  diminishing  it  after  it  has  been  started  by  ordinary 
light.  In  all  cases  examined  negative  results  were  obtained.  These 
were  carbon  monoxide  and  oxygen  (dried  and  moist),  hydrogen 
and  oxygen,  hydrogen  and  chlorine,  carbon  monoxide  and  chlorine, 
hydrogen  sulphide  and  sulphur  dioxide,  solutions  of  sodium  sulphite 
and  oxygen,  slow  oxidation  of  phosphorus,  decomposition  of  hydrogen 
peroxide. 

106.  "  Colloidal  chromsulphuric  acid."    Ey  H.  T.  Calvert  and  T.  Ewan. 

By  heating  together  1  molecular  proportion  of  chromium  sulphate 
and  4 — 6  molecular  pioportions  of  sulphuric  acid  at  115°  for  one  or 
two  days,  Reconra  (Ann.  Ghim.  Phys.,  1895,  [7],  4,  516)  has  pre- 
pared a  series  of  bodies  having  the  forraulce  : — Cr2(S04)3*4H2S04, 
Cr,j(S04)3'5H2S04,  &c.,  which  he  calls  chromopolysulphuric  acids. 
Tbese  compounds  dissolve  readily  in  water,  yielding  yellowish-green, 
opalescent  solutions.  The  behaviour  of  these  solutions  makes  it 
appear  probable  that  the  chromosulphuric  acids  do  not  exist  in 
them  as  such,  but  are  hydrolysed,  foi-ming  a  colloidal  substance, 
Cr2(S04)3'H,.S04,  and  free  sulphuric  acid.  Recoura  does  not  attempt 
to  decide  whether  this  is  so  or  not.  Experiments  recently  made  by 
W.  R.  Whitney  (Zeif.  phjsikal.  Ghem,  1896,  20,  59)  lead  him  to  the 
conclusion  that  the  above  view  is  the  correct  one.     The    following 
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experiments,  which  were  carried  out  iu  part  more  than  a  year  ago, 
may  be  of  interest  as  yielding  further  evidence  in  the  same  direction. 

The  green,  opalescent  solutions  were  filtered  through  porous 
earthenware  (a  "  Pasteur-Chamberland  candle  "  was  used).  A  dark 
green,  gelatinous  deposit  remained  on  the  outside  of  the  pot ;  the 
filtrate  was  almost  colourless,  and  contained  a  mere  trace  of  chromium 
togetlier  with  the  excess  of  sulphuric  acid  over  and  above  that 
required  to  form  the  compound  Cr2(S04)3*H2SOi.  There  was  thus  no 
doubt  that  the  gelatinous  substance  removed  from  the  solution 
possessed  this  composition  ;  the  same  body  w^as  obtained  from 
acids  of  the  formula;  Cr2(S04)a3H,S04  and  Cr2(S04)35H2S04. 

The  following  are  the  details  of  the  experiments.  Chromium 
sulphate  was  prepared  by  reducing  chromic  acid  with  pure  alcohol 
in  presence  of  sulphuric  acid  (Traube,  Auiialen,  ISttS,  66,  168). 
It  was  recrystallised  by  precipitating  its  aqueous  solution  with 
alcohol,  and  dried  in  a  vacuum.  On  prolonged  heating  to  200°  it  lost 
about  11  mols.  of  water;  a  determination  of  the  sulpiiuric  acid,  how^- 
ever,  showed  that  its  formula  was  Cr3(S04)3l2"75H>0. 

I.  One  molecule  of  this  salt  was  mixed  with  3  mols.  of  concentrated 
sulphuric  acid,  and  the  mixture  heated  to  115 — 120°  for  seven  days. 
The  mass  dissolved  readily  in  water ;  10  c.c.  of  the  pale  green,  opal- 
escent solution  yielded  00596  gram  CraOs  and  0  5177  gram  BaS04. 
The  liquid  was  then  filtered  through  the  moist  porous  pot  by  evacuat- 
ing the  latter  internally ;  the  first  portion  of  the  filtrate  was  rejected^ 
Since  the  filtration  was  very  slow  the  filtrate  probably  became  some- 
what too  concentrated  by  evaporation.  10  c.c.  of  the  filtrate  gave 
0"1674  gram  BaS04.  The  solution  therefore  contained  :  Cr.(S04)3  -|- 
2-68H2S04,  and  the  filtrate  contained  Cr2(S04)3  +  1  SlH-^SOi.  The 
composition  of  the  gelatinous  compound  was  Cro(^SO4)3*0'8-lH2SO4. 

II.  This  experiment  was  made  in  the  same  way,  the  results 
being: — The  original  solution  contained:  Cr2(S04)3  +  5"00H2SO4  ; 
the  filtrate  contained  Cr3(S04)3  -f  425H3SO4.  The  substance  removed 
Avasthus:  Cr2(.S04)3  +  O75H2SO4. 

The  formation  of  the  colloidal  substance  was  not  observed  when 
1  molecular  proportion  of  chromium  sulphate  was  heated  with 
1  molecular  proportion  of  sulphuric  acid  fur  two  weeks. 
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107.  "  Contributions  to  the  chemistry  of  phenol  derivatives."    By 
R.  Meldola,  F.R.S.,  G.  H.  Woolcott,  and  E.  Wray. 

In  this  paper  the  authors  describe  a  number  of  new  derivatives  of 
phenol,  pjrocatechol,  guaiacol,  &c.,  which  have  been  prepared  inciden- 
tally in  the  course  oE  an  investigation  into  the  methods  of  synthesis 
of  certain  natural  phenol  derivatives  such  as  eugenol,  safrole,  &c. 

"i-Cliloro-Z-nit ropiienol  from  the  corresponding  nitroaminophenol  by 
.Sandme\  er's  process.  Whitish  needles,  m.  p.  126 — 127°.  Benzoyl 
derivative,  m.  p.  96 — 97°.     Acetyl  derivative,  m.  p.  83—85°. 

Diacetyl-o-aminoplienol  (o-acetarainophenyl  acetate)  prepared  by 
heating  o-aminophenol  with  excess  of  acetic  anhydride  and  dry 
sodium  acetate.  White  prismatic  needles,  m.  p.  123^124°,  or  with 
l^HvO,  m.  p.  76 — 77°.  The  nitro-derivative,  obtained  by  nitrating 
the  diacetyl  compound  by  a  mixture  of  ordinary  and  fuming  nitric 
acid,  gives,  on  hydrolysis,  5-nitro-2-aminoplienol  (Friedliinder  and 
Ze\i\m,Ber.,  1894,  27,  196). 

2-Cliluro-b-intropJtenol,  obtained  from  the  last  nitroaminophenol  by 
Sandmeyer's  process.  White  needles,  ra.  p.  118 — 119°.  Benzoyl 
derivative,  m.  p.  127 — 128°. 

'2-Bromo-4:-ititro-6-aminophei;ol,  obtained  by  reducing  the  bromc- 
dinitrophenol,  m.  p.  118 — 119°,  of  Laurent  and  Korner  by  means  of 
ammonium  sulphide.  Whitish  needles,  soluble  in  hot  water;  becomes 
brown  on  exposure  to  air ;  m.  p.  162 — 163°.  Both  acid  and  basic 
in  properties.     Acetyl  derivative;  ra.  p.  194°  with  decomposition,  can 
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be  made  to  decompose  at  204°  by  rapidly  beating.  Aubydro-base  ; 
by  beating  acetyl  derivativ^e  witli  acetic  anbydride,  m.  p.  146 — 147°. 
Metbyl  etber  (brom^onitro-o-anisidine),  yellow  rcedle?,  m.  p.  120 — 
121°.     Diazoxide;  yellow  needles,  decomposing  point  152 — -153°. 

2-Chloro-4!-n{trophenol,  obtained  from  4-niti-o-2-aminoplienol  (Lau- 
rent and  Gcrbardt,  Annaleii,  1850,  75,  Q^i)  by  Sandraeyer's  process. 
Benzoyl  derivative,  m.  p.  135°.     Acetyl  derivative,  m.  p.  63°. 

4!- Nitro-2-aminoanisole,  prepared  by  reducing  2  :  4-dinitroanisole  in 
alcoholic  solution  witb  ammonium  sulpbide.  Orange  needles  (from 
■water),  m.  p.  118°.     Acetyl  derivative,  m.  p.  174 — 175°. 

5-Nitro-2-ammoanisole,  prepared  by  hydrolysing  the  acetyl  deiiva- 
tirc  obtained  by  nitrating  o-nitroacefanisidc  (Miihlhauser,  A7inale}i, 
1881,  207,  242).  Yellow  needles  (from  water),  m.  p.  139—140°. 
Acetyl  derivative,  m.  p.  145 — 146°. 

Nitroaminoguaiacol,  obtained  by  reducing  dinitroguaiacol,  m.  p.  121^ 
(Herzig,  Monatsh.,  1882,3,  825)  with  ammonium  sulphide;  brown 
needles,  both  acid  and  basic  ;  decomposing  point  182°.  Acetyl  deriva- 
tive ;  decomposing  point  224 — 226°.  Uiacetyl  derivative  ;  decom- 
pos-ing  point  204°.  Diazoxide  ;  orange  needles,  exploding  sharply  at 
1G9 — 170°.      Constitution  probably  4-nitro-6-amino-2-methoxypbenol. 

b-Nitroii-amtnopyrocaiechol,  obtained  by  reducing  the  dinitropyro- 
catechol  of  m.  p.  164°  (Xietzl^I  and  Moll,  Ber.,  1894,  26,  2183)  with 
ammonium  sulpbide  ;  acid  and  basic  ochreous  needles,  ra.  p.  220 — 
221°  with  decomposition.  Diazoxide  ;  flat,  golden  needles,  exploding- 
sharply  at  159 — 160°.  Soluble  in  alkali,  with  a  purple  colour.  The 
authors  point  out  that  generally  the  formation  of  diazoxides  may 
be  taken  as  evidence  that  the  amino-  and  bydroxy-groups  are  ortho 
witb  respect  to  cacb  other,  and  they  consider  the  formula  of  the 
compound  to  be  5-nitro-3-araiuo-2-bydroxypbenol. 

108.  "Action  of  light  on  amyl  alcohol."    By  A.  Richardson,  Ph.D.,  and 
Emily  C.  Fortey,  B.Sc. 

The  authois  have  investigated  the  action  of  light  on  a  number  of 
alcohols  in  presence  of  oxj^gen.  The  alcohols  used  were  obtained 
from  Kablbaum,  and  carefully  purified  by  redistillation.  It  was 
found  that  whtr.  as  in  the  case  of  methyl,  ethyl,  ])ropyl,  and  butyl 
alcohols  an  exposure  extending  over  many  months  failed  to  produce 
any  apparent  change,  the  alcohols  remaining  neutral  to  litmus  and 
containing  no  bjdrogen  peroxide,  arnyl  alcohol  gave  strongly  aci  1 
reactions  and  contained  large  quantities  of  hydrogen  peroxide  alter 
only  a  few  days'  exposure.  A  sinailar  change  siemed  to  take  place 
in  the  case  of  octyl  alcohol,  but  to  a  veiy  much  smaller  extent.  The 
action  of  light  on  amyl  alcohol  was  therefore  studied  iu  detail. 

Arayl  alcohol  was   exposed   to  light  in  presence  of  excess  of  water 
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and  of  oxygen  foi*  a  few  days.  A  portion  of  the  water  was  then 
tested  with  titanic  acid,  wlien  tho  presence  cf  hydrogen  peroxide  Avas 
shown  by  a  deep  brown  coloration.  Another  portion  was  shaken 
with  pure  ether  and  potassiam  bichromate,  when  the  ether  assumed 
an  intensely  blue  colour,  leaving  no  doubt  as  to  the  presence  of 
hydrogen  peroxide  in  th3  solution.  In  another  experiment  liquid 
water  was  absent,  amyl  alcohol  being  exposed  in  presence  of  moist 
oxygen.  Two  days'  exposure  sufficed  to  bring  about  the  formation  of 
liydrogen  peroxide,  as  shown  by  the  titanic  acid  test.  A  third  experi- 
ment was  made  with  dry  alcohol.  A  sample  of  amyl  alcohol  dried 
first  from  quicklime,  then  by  distillation  from  sodium,  was  S3aled  in- 
a  bent  tube  containing  oxygen  and  phosphorus  pentoxide  (care 
being  taken  not  to  allow  the  liquid  to  Avet  the  pentoxide),  and  kept 
in  the  dark  for  seven  Aveeks.  After  exposure,  the  alcohol  was  found 
to  contain  abundance  of  hydrogen  peroxide. 

The  other  products  formed  were  then  examined.  The  acidity  Avas 
found  to  be  due  to  the  presence  of  valerianic  acid,  and  the  absence  of 
carbon  dioxide  leads  to  the  conclusion  that  the  change  is  one  of  a 
comparatively  simple  nature,  not  involving  the  breaking  doAvn  of  the 
molecule.  It  seems,  then,  that  the  products  formed  by  the  oxidation 
of  amyl  alcohol  in  presence  of  sunlight  and  oxygen  only  differ  from 
those  formed  when  other  oxidising  agents  are  used  in  that  hydrogen 
peroxide  is  formed  instead  of  water.  The  change  may,  therefore,  be 
represented  by  the  following  equation : — 2C5EI11OH  +  oOz  = 
2C,HoCOOH  -f  2H,03. 

It  Avas  found  that  the  presence  of  sunlight  Avas  essential  to  the 
clnnge,  a  sample  of  amyl  alcohol  kept  in  the  dark  at  100°  for  nine 
days  remaining  neutral  to  litmus,  and  containing  no  hydrogen 
peroxide. 

109.  "Note  on  the  action  of  light  on  ether."    By  A.  Richardson,  Ph.D.,. 
and  Emily  C.  Fortey,  B.Sc. 

Ether  prepared  from  pure  alcohol  and  pure  sulphuric  acid,  and  then 
treated  Avith  potassium  bichromate,  Avas  dried  by  repeated  distillation 
from  phosphorus  pentoxide  in  a  specially  constructed  apparatus  by 
means  of  which  samples  could  be  sealed  for  use  without  contact  with 
air.  The  ether  was  then  exposed  iu  a  tube  containin'^:  oxvgen  which 
had  been  dried  by  contact  with  phosphorus  pentoxide  for  many  v/eeks. 
After  three  days'  exposure,  the  liquid  gave  a  Avell  marked  peroxide- 
reaction  when  tested  with  titanic  acid. 

In  order  to  investigate  the  other  products  formed,  a  sample  of 
ether  was  exposed  for  many  weeks  in  presence  of  AA'ater  and  oxygen- 
It  was  then  rich  in  hydrogen  peroxide,  and  gave  an  acid  reaction  Avith 
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litmus.  The  neutralised  solution  was  distilled  on  tlie  water  bath. 
The  distillate,  consisting  chiefly  of  ether,  was  also  proved  to  contain 
aldehyde  by  its  reducing  action  on  ammoTiiacal  silver  nitrate,  and  by 
its  restoring  the  colour  to  rosaniline  hydrochloride,  decolorised  by 
sulpharous  acid.  The  residue  in  the  distilling  flask  gave  a  distinct 
red  colour  with  ferric  chloride,  and  the  characteristic  smell  of  ethyl 
acetate  on  warming  with  alcohol  and  sulphuric  acid,  leaving  no  doubt 
as  to  the  formation  of  acetic  acid.  No  carbon  dioxide  was  formed  in 
the  reaction,  which  may,  therefore,  probably  be  represented  by  the 
equation  2(C2H5)30  +  5O2  =  4C,H,02  +  2H,02,  aldehyde  being  an 
iutermediate  product. 

Here,  again,  hydrogen  peroxide  takes  the  place  of  the  water  which 
is  formed  when  ordinary  oxidising  agents  are  used. 

110.  "  The  constitution  of  lapachol  and  its  derivatives.    Part  III.   The 
structure  of  the  amylene  chain."    By  Samuel  C.  Hooker. 

Experimental  proof  is  brought  to  show  that  the  amylene  chain 
must  be  written  ~CH.-CIl:C (CK,).,  and  not  -CHiCH-CHCCHs),,  as 
has  been  previously  assumed.  lu  accordance  with  this  change,  new 
formulce  are  proposed  for  various  lapachol  derivatives. 

111.  "Lomatiol."    By  Samuel  C.  Hooker. 

The  colouring  matter  obtained  by  Rennie  (Proc,  11,  150)  is  a 
hydroxyisolapachol. 

112,  "Contributions  to  the  knowledge  of  the  s-ketinic  acids.    Part  II." 
By  Sisgfriei  Ruhemann,  Ph.D.,  M.A.,  and  C.  G.  L.  Wolf,  B.A.,  M.D. 

The  authors  describe  the  products  of  the  notion  of  ethylic  chloro-. 
fumarate  on  ethvlic  benzoylacetate,  and  on  the  sodium  derivative  of 
ethylic  methylacetoacetate ;  of  the  hydrolysis  of  ethylic  methylfur- 
furandicarboxylate ;  and  of  the  action  of  ethylic  sodioacetoacetate 
on  ethylic  a-chlorocrotonate. 

113.  "Formation  of  pyrazolone   derivatives  from  ch^orofumaric  acid," 

By  Siegfried  Ruhemann,  Ph.D.,  M.A. 

The  author  describes  the  products  of  the  action  of  hydrazine  and 
phenylhydrazine  on  ethylic  chlorofumarate.  In  the  former  case, 
ethylic  6-pyrazolone-3-carboxylate  is  formed,  identical  with  v.  Rothen- 
burg's  compound  (/.  pr.  Chem.,  IfcDo,  51,  53),  in  the  latter  an 
ethereal  salt  of  Z^iV-phenylpyrazolonecarboxylic  acid.  Their  pro- 
perties are  described. 
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114.  "Studies  ofthe  terpenes  and  allied  compounds.  Note  on  ketopinic 
acid— a  product  of  the  oxidation  of  the  solid  hydrochloride  (chloro- 
camphydrene)  prepared  from  pinene."    By  Henry  E.  Armstrong. 

The  acid  described  has  the  formula  C10H11O3,  and  is  obtained  by  the 
interaction  of  chlorocaniphjdrene  and  the  strongest  nitric  aciti.  '  It 
melts  at  234°  (uncorr.).  Baric,  calcic,  and  methjlic  salts  are 
described,  as  well  as  a  hydrazone  (m.  p.  146°)  and  a  hydroxime 
(m.  p.  216°).  Ketopinic  acid  appears  to  be  a  saturated  keto- 
nionocarboxylic  acid. 

115.  "Acid  compounds  of  natural  yellow  colouring  matters.    Fart  II." 

By  A.  G.  Perkin. 

In  a  previous  communication  bj  Perkin  and  Pate  (Proc,  1895,  II, 
VlG),  it  was  shown  that  when  treated  with  mineral  acids  in  the 
presence  of  acetic  acid,  qnercetin,  rhamnetin,  rhamnazin,  fisetin,  and 
morin,  yielded  crystalline  compounds,  the  formula  of  which  is  gener- 
ally represented  as  an  addition  product  of  one  molecule  of  acid  to  one 
molecule  of  colouring  matter.  It  has  since  been  shown  that  luteolirv 
and  myricetin  beliave  similarly,  and  there  can  be  little  doubt  that  all 
these  colouring  matters  belong  to  the  so-called  quercetin  group.  In 
this  paper  certain  of  these  compounds  not  previously  examined  arfr 
described,  viz. :  Quercetin  hydrochloride,  Ci5Hio07-HCl  ;  morin 
hydriodide;  C,5Uio07-HI,  and  luteolin  hydriodide,  CisHioOeHI.  It 
is  also  shown  that  whereas  quercetin  tetramethyl  ether,  resembles 
the  mono-methyl  ether  of  rhamnetin  in  reacting  with  sulph- 
uric acid,  and  rot  with  the  haloid  acids,  dibromo- quercetin  and 
tetrabromo-raoriu  yield  no  compounds  Avith  mineral  acids.  The 
other  known  members  of  the  quercetin  series  are  dioxytlavone  (Fried- 
lander  and  Eudt,  Ber.,  1896,  878)  and  chrysin,  the  colouring  matter 
of  poplar  buds.  The  former  has  been  shown  by  its  discoverers  to 
yield  acid  compounds,  but,  on  examination,  the  latter  was  found  to 
be  devoid  of  this  property.  Various  members  of  the  ketone  group 
(gallacetophenone,  alizarine,  and  maclurin),  of  the  xanthone  group 
(gentisin,  euxanthone,  datiscetin),  and  of  the  anthraquinone  group, 
were  examined  in  this  respect,  but  yielded  no  compounds  with . 
mineral  acids.  Catechin  and  kinoin  also,  the  latter  a  constituent  of  ^ 
malabar  kino,  did  not  react. 

For  the  constitution  of  the  acid  compounds  two  schemes  are  put 
forward,  the  first  a  similar  one  to  that  suggested  by  Nietzki  and 
Schrober  (Ber.,  1895,  50)  for  the  phthaleine  salts,  and  a  second 
depending  upon  the  saturation  of  the  ethylene  bond  in  the  7-pyrone 
ring. 

It  is  considered  probable  that  this  reaction  is  characteristic  of  the 
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quercetin  group,  and  will  thus  be  of  service  for  distinguisljiBg  it^ 
members  from  the  other  classes  of  non-nitrogenous,  yellow,  mordant 
dye-stuffs  ■which  are  at  present  known  to  exist. 

116,  "Studies  on  citrazinic  acid.    Part  IV."    By  W.  J.  Sell,  M.A. 

The  author  has  employed  Tiemann  and  Reimer's  reaction  (^Ber., 
1876,  9,  423,  824)  to  introduce  the  aldehyde  gi'oup  into  hydroxy! 
derivatives  of  pyridine,  and  has  isolated  ap.d  analysed  the  disodium 
salt  of  the  monaldehyde  of  citrazinic  acid,  the  monaUiehyde  acid,  the 
oxime  of  the  monaldehyde  acid,  and  the  plienyllijdraz'ne  salt  of  the 
bj'drazoiie. 

117.  "  The  action  of  certain  acidic  oxides  on  salts  of  hydroxy- acids. 
III."    By  G.  G.  Henderson,  D.Sc,  M.A.,  and  John  M.  Barr. 

.  By  the  prolonged  boiling  of  antimonious  oxide  in  an  aqueous  solu- 
tion of  the  primary  malato,  aiH?«o?iwm  aiitimonio-malate  vms  obtained, 
2Sb,O(C4U4O5NH4)i-Sb.,O(C4H5O5)4-20H.A  reseinbling  the  potassium 
salt  already^  described  (Trans.,  1895,  1030).  It  forms  large,  colour- 
less crystals,  easily  soluble  in  water,  and  decomposes  when  heated 
io  about  116°,  or  when  its  aqueous  solution  is  boiled  for  a  short  time, 
except  in  presence  of  excess  of  the  oxide. 

Antimonious  oxide  dissolved  slowly  in  a  boiling  solution  of  sodium 
hydrogen  malate,  and,  on  adding  alcohol,  a  syrup  was  precipitated, 
which  consisted  principally  of  the  sodium  compound.  However,  the 
j)ure  sale  could  not  be  obtained  in  a  crystalline  condition. 

.  .While  arscnious  oxide  dissolved  freely  in  solutions  of  primary 
sodium  and  ammonium  malatcs,  salts  corresponding  to  the  antimonio- 
malates  could  not  be  pi'epared  iu  a  pure  state,  owing  to  the  insta-. 
bility  of  the  products,  although  an  impure  ammonium  compound  was 
obtained. 

Ainmoninm  anlinionio-mvcatp,  SbO(KH4)CiH(,Os*3H.iO,  was  pre- 
pared by  prolonged  boiling  of  the  oxide  with  a  solution  of  the 
primary  mucate  and  repeated  recrystallisation  of  the  product.  It  is 
n.  white,  finely  crj'stalline  powder,  sparingly  soluble  in  cold,  but 
fairly  easily  soluble  in  hot  water.  In  its  other  properties  it  closely 
resembles  the  potassium  salt  already  described  {loc.  cit.).  The 
sodinm  salt,  SbOKaC4Ht,Os•3H^O,  prepared  similarly,  is  also  a  white 
crystalline  powder,  only  differing  from  the  others  in  its  greater  solu- 
bility in  water.  On  addition  of  barium  acetate  to  a  solution  of  the 
sodium  salt  what  appeared  to  be  a  slightly  impure  barium  salt  was 
gradually  precipitated  in  the  form  of  a  white  powder. 

Attempts  to  prepare  ai-senio-mucates  of  sodium  and  ammonium 
were  not  successful,  and  failure  also  attended  our  eiforts  to  obtain 
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compounds  of  the  alkali  salts  of  maudelic  acid  with  antimonious  and 
ai'senions  oxides  respectively. 

Salicylic  and  gallic  acids  were  then  taken  as  examples  oE  phenol 
acids,  but  experiment  showed  that  neither  antimonious  nor  arsenious 
oxide  entered  into  reaction  with  any  of  the  alkali  salts  of  these 
acids. 

Molybdenum  trioxide  was  found  to  dissolve  in  boiling  aqueous 
.solutions  of  primary  tartrates,  forming  compounds  with  them. 
iSodiam  molyhdi-tartrate,  Mo02(N'aC4H406).'3H20,  was  obtained  in 
the  form  of  a  white  crystalline  powder,  easily  soluble  in  cold  water, 
aud  decomposed  on  exposure  to  light  or  to  a  t3raperatui'e  of  90°,  and 
alsj  when  its  aqueous  solution  is  boiled  for  some  time.  Th.Q  potas- 
sinm  salt  is  also  a  crystalline  powder,  very  similar  in  properties  to 
the  sodium  salt,  but  less  stable.  The  ammonium  salt  was  only 
obtained  in  the  form  of  a  gelatinous  precipitate. 

Sodium  tunqsti-tartrate,  WO^(N'aCiH406)>'oH20,  was  prepared  by 
dissolving  tungsten  ti-ioxide  in  a  boiling  aqueous  solution  of  the 
primary  tartrate,  excess  of  the  lattsr  being  used.  It  crystallises  in 
white  plates,  easily  soluble  in  water,  and  decomposed  when  heated 
to  about  110^,  or  when  its  aqueous  solution  is  boiled  for  any  length 
of  time.  The  potassium  salt,  ^VO,(KCJiiOe),■^E.,0,  and  the 
ammonium  salt  are  also  crystalline,  the  foi-mer  closely  resembling 
the  sodium  salt  in  properties,  the  latter  being  very  unstable  in  pre- 
sence of  v.ater.  The  barium  salt,  W02(C4H406)2Ba,  is  precipitated 
as  a  white,  insoluble  powder  when  barium  acetate  is  added  to  a  solu- 
tion of  the  sodium  salt. 

Silicon  dioxide,  used  in  the  form  of  gelatinous  silicic  acid,  appa- 
rently does  not  react  directly  with  primary  tartrates,  but  titanium 
dioxide  dissolves  iu  solutions  of  these  salts,  yielding  substances 
which  are  being  examined.  It  remains  to  be  tried  whether  other 
acidic  oxides  also  react  with  tarti-ates  and  salts  of  other  hydroxy- 
acids. 

118.  "Note  on  7-acetobutyric  acid,  CH.CO  CH,CH,  CHo-COOH."  ByW. 
H.  Bentley  and  W.  H.  PerMn,  Jun. 

The  properties  of  this  acid  were  carefully  investigated  in  order  to 
enable  the  authors  to  compare  it  with  a  ketonic  acid  obtained  from 
sulphocnmphylic  acid.  It  was  prepared  by  the  hydrolysis  of  ethylic 
acetyl  glntarate  (Wolff,  Annalen,  1833,  216,  129),  the  method  of 
preparation  being  improved  in  some  respects. 

The  oxime  (m.  p.  104 — 105°)  and  the  semicarbazone  (m.  p.  174°) 
are  the  most  characteristic  derivatives ;  when  oxidised  with  nitric 
acid,  aceto-butjric  acid  yields  succinic  acid. 
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119.  "  Some  deriyatives  of  propionic  acid,  of  aciylic  acid,  and  of  glutaiic 
acid."    By  W.  H.  Perkin,  jun. 

This  paper  describes  in  the  first  place  the  results  of  the  inves- 
tigation of  dlmethylacrylic  acid,  (CH3)3'C!CH*COOH ;  trimethyl- 
ncrylic  acid,  (CH3)oC!C(CIl3)*COOH ;  and  isopropylacrylic  acidy 
(CH3)oCH-C(:CH,)-C00H. 

The  ethf;real  salt  of  the  former  acid,  when  digested  in  alcoholic 
solution  with  the  sodium  compound  of  ethylic  malonate,  yields  ethijlic 
dimethylpropanetricarloxylate,  (COOC,H5)jCH-C(CH3)vCH,-COOC2H3 
(compare  Auwers,  Ber.,  189-5,  28,  1130;  Annalen,  189G,  292,  1-45), 
(b.  p.  203°,  60  mm.),  from  which,  bj  hydrolysis  and  elimination  of 
carbon  dioxide,  C00H-CH,-C(Cn3VCH.,-C00H,  ftli-dimetJiylgUtaric 
acid,  was  obtained.  This  acid  melts  at  101°,  and  gives  an  anhy- 
dride melting  at  12-t'  and  an  anilic  acid  melting  at  134°. 

Triviethylacrylic  acid,  together  with  isopropylacrylic  acid,  results 
from  the  action  of  alkalis  on  ethylic  a-hromo-oiiil^-triviethylpropionate, 
CH(CH3),-CBr(CH3)-COOC2H5.  The  former  is  a  crystalline  com- 
pound which  melts  at  70  —  71°,  and  from  which  the  following  deriva- 
tives have  been  prepared. 

aft-Dihromo-ctfift-trimethylprcpionic  act  J,  CBiMej'CBrMe'COOH 
(m.  p.  188°). 

l^.Bromo-xftji.trime'Jiylpropionic  acid,  CBr(CH3)./CH(CH3)COOH 
(m.  p.  88°). 

l^-Iodo-oifBlB-trimethylpropionic  acid,  CI(CH3)2-CH(CH:3)-C00H 
(m.  p.  88°). 

"When  the  mixed  ethereal  salts  of  trimethylacrylic  and  isopropyl- 
acrylic acids  (as  obtained  by  the  action  of  quiuoline  on  ethylic 
a-bromotrimethylpropionate)  are  digested  with  the  sodium  compound 
of  ethylic  malonate,  the  ethylic  isopropylacrylate  only  enters  into  the 
reaction  with  formation  of  ethylic  isopropylpropanetricarhoxylate, 
(COOaH3)-CH2-CH2-C(COOC,H5)3-CH-(CH3).,  (b.  p.  208—210°  at 
45  mm.),  the  ethylic  trimethylacrj-late  remaining  apparently  un- 
attacked.  {C00W)-CB..-CB.i-clC00'B.\-CB.{CB.;)2,  isopropylpropane- 
tricarhoxylic  acid,  crystalli.ses  in  colourless  needles,  which  melt  at 
265°  with  decomposition  into  carbon  dioxide  ai^d  isopropylglutaric  acid, 
COOH-CH2-CH,-CH(COOH)-CH(CH3),.  This  acid  melts  at  95°,  and 
gives  an  anhydride  at  53°  and  an  anilic  acid  melting  at  158 — 159°; 
its  constitution  is  proved  by  its  synthesis  from  ethylic  isopropyl- 
malonate  and  ethylic  /S-iodopropionate. 

This  paper  contains  also  an  account  of  a  number  of  experiments 
on  the  action  of  phenoxyethylbromide,  C6H5'0*CH2'CH2Br,  on  the 
sodium  compounds  of  ethylic  dimethylpropanetricarboxylate  and 
ethylic  isopropylpropanetricarboxylate. 
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120.  "On  the  action  of  chloroform  and  potash  on  metamidobenzoic 
acid."    By  W.  J.  Elliott,  M.A. 

By  the  action  of  aqueous  potash  and  chloroform  on  metamido- 
benzoic acid,  a  compound  is  obtained  which  is  insoluble  in  all  solvents, 
reduces  Fehling's  solution,  and  gives  with  plienjl hydrazine  a  red 
compound,  which  is  not  a  hydrazone,  but  has  the  properties  of  an 
azo-compound. 

The  compound  has  the  empirical  formula  CsH^NOa,  and  the  author 

I  1^ 

suggests   the  constitutional  formula   CgHs'CHOH'CO'CgHa     ,     that 

COOH  COOH 

is  di-amido-di-carboxy -benzoin.  When  boiled  with  water  for  some 
time,  the  compound  is  oxidised,  yielding  a  solution  of  metamido- 
benzoic acid.  With  phenylhydrazine,  metamidobenzoic  acid  and  a 
compound  having  the  empirical  formula  CjH6X2,  are  formed.  The 
author  suggests  the  formation  of  an  osazone,  which  is  reduced,  by 
the  hydrogen  set  free,  to  metamidobenzoic  acid  and  a  disazo-com- 
pound  of  the  formula  CeH-XlN-CHiCH-XiX-CeHj. 


Xovember  5th,  1896.     Mr.  A.  G.  Vernon  Harcourt,  President,  in  the 

Chair. 

Messrs.  J.  B.  Knight,  S.  G.  Rosenblum,  J.  A.  Craw  were  formally 
admitted  Fellows  of  the  Society. 

The  following  certiticates  were  read  for  the  first  time  : — 
Henry  Edward  Aykroyd,  Ashwell,  Toller  Lane,  Bradford  ;  William 
Ballingall,  Ardarrock,  Dundee ;  Charles  Bathurst,  Junr.,  Lydney 
Park,  Gloucestershire  ;  Lauritz  Hansen  Bay,  The  Grammar  School, 
Carlisle;  Charles  Edward  Browne,  2,  Hinton  Villas,  Cheltenham; 
George  Harold  Cross,  B.Sc,  Balliol  College,  Oxford ;  William 
Duncan,  Eoyal  Dispensary,  West  Richmond  Street,  Edinburgh  ; 
Walter  John  Elliott,  M.A.,  5,  Dover  Place,  Clifton,  Bristol;  John 
Tl  omas  Fleet,  Rugby,  Warwickshire  ;  George  George,  Regent  Street, 
Kingswood,  near  Bristol;  Arthur  Croft  Hill,  Trinity  College,  Cam- 
bridge; Charles  Alexander  Hill,  Hawthorns,  South  Road,  Clapham 
Park;  John  William  Hinchley,  Baggeholme  Road,  Lincoln  ;  William 
Trevor  Lawrence,  B.A.,  Ph.D.,  57,  Prince's  Gate,  S.W.  ;  Robert 
Dexter  Littlcfield,  28,  Wightman  Road,  Harringay,  X.  ;  Thomas 
Henry  Lloyd,  Penygraig,   Pontypridd;  Thomas  William  Lockwood, 
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Heckmondnike;  Edward  Seaborn  Marks,  111,  Cromwell  Road,  S.W. .; 
Arthur  Stanley  Mayfair,  Avenue  House,  IJeverley  Road,  Hull  ; 
William  M.  Miller,  Prye  Estate,  Wellesley,  Penanp^,  Straits  Settle- 
ments ;  Landon  Clarence  Moore,  19,  Meckleuburgh  Square,  W.C. ; 
Francis  Ambrose  Moss,  Menzics,  Western  Australia  ;  Herbert  William 
Moss,  Broken  Hill  Proprietary  Company,  Limited,  Port  Pirie,  South 
Australia ;  Joseph  Terrence  de  la  Mothe,  Grand  Bacolet  Estate, 
St.  Andrew's  Parish,  Grenada,  West  Indies  ;  Alexander  Henry  Mit- 
chell Muter,  The  Chatelet,  Horley,  Surrey  ;  William  Harrison 
Pearsall,  The  School  House,  Dalton-in-Furness ;  Henry  William 
Potts,  Euroa,  Victoria;  Frederick  Belding  Power,  21,  Queen  Square, 
Bloomsbury,  W.C. ;  William  Russell,  Summerlie,  Coatbridge,  N.B.  ; 
Hei-bert  Cecil  Seabrooke,  The  Echoes,  Grays,  Essex  ;  W^illiam  Horace 
Sodean,  B.Sc  ,  25,  Shore  Road,  South  Hackney,  I^.F*].  ;  Charles 
Thompson,  Grammar  School,  Coatham,  Redcar  ;  William  Henry 
Walker,  Stafford  Street,  Willenhall,  Staffs.;  William  Watson,  M.A., 
School  House,  Kingsbridge,  South  Devon  ;  Edwin  Whitfield  Wheel- 
wright, B.Sc,  Ph.D.,  The  Oaklauds,  Warlej^  Oldbury,  near  Birming- 
ham ;  John  Harrison  Wigner,  Ph.D.,  58,  Breakspears  Road,  St. 
John's,  S.E. 

Of  the  following  papers,  those  marked  *  were  read. 


*121.  "  The  constitution  of  the  so-called  nitrogen  iodide.    By  F,  D. 
Chattaway,  M.A. 

From  the  beginning  of  the  present  centuiy,  the  black  explosive 
componnd  formed  when  a  solution  of  ammonia  acts  upon  iodine,  has 
almost  continuously  engaged  the  attention  of  chemists.  No  definite 
conclusion  as  to  its  constitution  has,  however,  been  arrived  at, 
although,  from  time  to  time,  different  formulae  have  been  assigned  to 
it,  while,  on  account  of  its  apparently  variable  composition,  several 
distinct  compounds  have  been  supposed  to  exist. 

The  formula  NI3,  NI,  NH  J,  NHL,  and  NH,Nl3,have  been  adopted 
by  various  chemists,  while  others  have  suggested  that  a  series  of 
different  but  allied  substances  exist,  derived  either  from  NH3,  or  a 
hypothetical  substance,  HsNiNHs,  by  replacement  of  hydrogen. 

A  number  of  experiments  made  with  this  substance  with  a  view  to 
the  synthesis  of  hydrazine  derivatives  having  given  negative  results, 
an  investigation  of  the  compound  itself  was  undertaken. 

Nitrogen  ioditle  cannot  be  obtained  dry  in  a  condition  suitable  for 
nnalysi<,  ko  that  all  experiments  have  to  be  conducted  -wnth  an 
unknown  quantity  and  in  presence  of  water.  It  is  best  prepared  by 
adding  a  solution  of  iodine  in  potassium  iodide  to  an  excess  oi  a 
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strong  solution  of  ammonia,  when  it  is  precipitated  as  a  soft  black 
powdci'. 

Many  analyses  Lave  shown  that  its  composition  does  not  vary 
according  to  the  mofle  of  preparation,  provided  that  sufficient  care  is 
taken  to  remove  unchanged  ammonia,  iodine,  and  the  various  pro- 
ducts of  the  action.  The  substance  always  yields,  on  decomposition, 
ammonia  and  iodine,  1  mol.  of  ammonia  being  set  free  to  2  atoms  of 
iodine.  The  variations  of  composition  which  have  been  observed  are 
probably  due  to  the  substance  not  having  been  properly  freed  from 
fimmonia  or  iodine,  or  to  a  decomposition  of  greater  or  less  extent 
liaving  taken  place  during  tbe  treatment  of  the  substance  after  pre- 
cipitation. If  it  be  continuously  washed  with  water,  all  the  nitrogen 
oan  be  removed  as  ammonium  salts,  practically  pure  iodine  alone 
being  left.  This  seems  a  sufficient  explanation  of  the  apparent 
existence  of  a  series  of  compounds. 

Nitrogen  iodide  has  always  been  assumed  to  be  a  substitution 
derivative,  mainly  on  the  ground  that  in  its  preparation  a  large  amount 
of  ammonium  iodide  is  formed. 

Tbis,  however,  is  not  the  sole  other  product,  ammonium  hypoiodite 
also  being  produced,  and,  further,  more  than  half  the  total  iodine 
employed  can  be  obtained  in  the  nitrogen  iodide  produced.  This 
could  not  happen  if  it  were  a  substitution  product. 

A  number  of  other  facts,  a^so,  seem  to  show  that  it  cannot  be  a 
substituted  ammonia ;  for  example,  tlie  invariable  production  of 
ammonia  and  never  of  any  nitrogen  compound  containing  oxygen  in 
its  decomposition  l)y  various  agents ;  its  formation  only  from  free 
ammonia,  and  never  from  ammonium  salts  ;  the  fact  that  iodine  does 
not  substitute  in  NHj  groups,  and  the  production  of  ammonium  iodide 
when  it  explodes. 

Whenever  it  is  decomposed,  ammonia  and  iodine  are  always 
liberated;  these  may  be  free  or  partially  combined  together,  or  they 
may  react  with  the  agent  effecting  the  decomposition.  An  excess  of 
water  decomposes  the  substance,  yielding,  if  light  be  excluded, 
ammonium  iodide  and  hypoiodite  and  free  iodine.  This  action 
explains  the  decomposition  of  the  compound  by  prolonged  washing, 
and  the  consequent  accumulation  of  iodine  in  the  i-esiduc.  The 
ammonium  iodide  and  hypoiodite  formed  can  dissolve  a  little  of  the 
liberated  iodine,  but  a  certain  amount  cannot  thus  be  taken  into  solu- 
tion, and  consequently  remains  behind  mixed  Avith  the  undecomposed 
compound.  The  percentage  of  iodine  in  the  residue  therefore  con- 
tinually increases,  and  ultimately  only  a  small  quantity  of  practically 
pure  iodine  is  left  behind. 

Potash  and  soda  very  easily  decompose  the  substance,  liberating 
ammonia    and    forming    iodide    and  hypoiodite,   or   if    the    s-olntion 
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be  teated,  iodide  and  iodate.  The  oxides  of  lead  and  silver  sus- 
pended in  water  act  similarly,  ammonia  is  evolved,  and  iodide  and 
iodate  of  the  metal  formed. 

Finely  divided  metals  appear  to  assist  the  action  of  the  water  by 
combining  with  the  liberated  iodine. 

Acids,  generally  speaking,  decompose  the  compound,  liberating 
iodine  and  ammonia,  with  the  latter  of  which  they  combine.  The 
action  of  hydrochloric  acid  is  peculiar  ;  it  seems  to  form,  at  first 
ammonium  iodide  and  iodine  chloride. 

All  substances  capable  of  reacting  with  iodine  at  once  decompose 
nitrogen  iodide,  yielding,  in  addition  to  ammonia,  the  same  products 
that  they  yield  with  iodine  itself. 

Sulphuretted  hydrogen  forms  ammonium  iodide  and  hydriodic  acid, 
while  sulphur  is  precipitated.  Sulphurous  acid  gives  hydriodic  acid, 
and  ammonium  sulphate.  Sodium  thiosulphate  liberates  ammonia, 
and  forms  sodium  iodide  and  sodium  tetrathionate.  The  lower  oxides 
of  arsenic  and  antimony  are  converted  into  the  higher,  with  libera- 
tion of  ammonia  and  formation  of  hydriodic  acid.  Potassium  cyanide 
sets  free  ammonia,  and  forms  potassium  iodide  and  cyanogen  iodide. 

On  the  whole,  therefore,  it  seems  that  a  single  substance  is 
formed  by  the  action  of  ammonia  on  iodine,  and  that  in  this  one  atom 
of  nitrogen  is  associated  with  two  atoms  of  iodine.  Whether  the 
simplest  formula  that  can  be  given  to  the  substance  is  NHI2  or  NHsL 
can  only  be  finally  settled  by  a  very  careful  investigation  of  all  its 
reactions  under  the  most  varied  conditions  ;  but  at  present  the 
formula  NH3I2  seems  best  to  accord  with  the  reactions  of  the  sub- 
stance and  express  the  known  facts  regarding  it. 

*J22.  "  The  carbohydrates  of  barley-straw."   By  C.  F.  Cross,  E.  J.  Bevan,. 

and  C.  Smith. 

This  is  a  continuation  of  investigations  which  wero  the  subject 
of  a  recent  communication  (Trans.,  69,  80i).  The  fui'furoid  carbo- 
hydrates isoiated  by  acid  hydi-olysis  from  the  cereal  celluloses 
affcrded  evidence  of  the  existence  of  a  hexose-pentose  series  of 
tissue  constituenls  with  a  definite  transition  form  corresponding  with 

a  pentose  monoformal,  i.e.,  C5H»Oj<^/-v^CH2  =  CcHioOa. 

The  methods  leading  to  the  recognition  of  this  intermediate  con- 
stitutional form  have  been  applied  to  the  plant  taken  at  various 
stages  of  growth  during  the  season  189G.  The  fur.'"uroids  w(re 
similarly  isolated,  and  their  constitution  investigated  by  (1)  osazones, 
(2)  yeast  fermentation,  (o)  the  reaction  with  hydrogen  peroxide  pre- 
viously described  (loc.  cit.). 

The  numbers  obtained  show  a  progressive  variation.     Thus,  the 


175 

osazones  are  at  first  of  high  melting  point  (180 — 190°)  ;  the  fur 
furoids  are  entirely  broken  d)\vn  (fermented)  by  yeast  in  the 
neutralised  solution,  and  tlie  peroxide  treatment  shoAvs  negative 
I'esults,  I.?.,  no  evolution  of  cavbon  dioxide.  From  the  flowering  stage 
onwards  the  osazones  fall  in  melting  point ;  there  is  increasing  resist- 
ance of  the  fui'furo'ds  to  the  action  of  yeast,  and  the  characteristic 
reaction  with  hydrogen  peroxide  is  observed,  vpith  increasing  propor- 
tions of  carbon  dioxide  formed. 

These  results  point  to  the  gradual  transfcrmation  of  a  hexose  into 
a  pentose  derivative. 

At  the  same  time  the  evidence  is  reviewed  upon  which  these 
characteristic  tissue  constituents  must  be  looked  upon  as  having  a 
special  constitution  or  configuration  ah  initio,  i.e..  they  are  assimi- 
lated or  elaborated  in  the  first  instance  with  the  constitutional 
features  which  determine  their  characteristic  decompositions,  viz., 
(1)  to  furfural  by  the  action  of  condensing  acids,  (2)  to  pentose 
derivatives  as  a  normal  incident  of  their  life  history  in  the  i)lanf. 

*123.  "  The  direct  union  of  carton  and  hydrogen."    By  Wihiam  A.  Bone, 
and  David  S.  Jerdan. 

The  authors  have  continued  and  extended  the  experiments  of  which 
ihej  gave  some  account  to  the  Society  six  mouths  ago  (Proc,  162,  61), 
and  now  are  in  a  position  to  discuss  their  results  more  fully. 

In  their  first  communication  they  stated  that  they  had  produced 
methane  by  passing  a  slow  current  of  hydrogen,  free  from  hydi'ocarbon 
impurities,  over  purified  carbon  heated  to  bright  redness  in  a  porce- 
lain tube  placed  inside  a  Fletcher  injector  furnace. 

The  products  of  the  union  of  carbon  with  hydrogen  at  the  tem- 
perature of  the  electric  arc  have  been  more  thoroughly  studied.  The 
electric  arc  was  formed  between  terminals  of  purified  gas  carbon  in 
an  atmosphere  of  dry  hydrogen  contained  in  a  glass  globe  standing 
in  a  trough  over  mercury.  The  arc  was  maintained  in  hydrogen  for 
a,n  hour  or  more,  and  samples  of  the  gas  were  drawn  off  at  the  end 
of  5,  15,  30,  45,  &c.,  minutes  in  each  experiment.  These  were  after- 
wards analysed  in  a  modified  form  of  the  McLeod  gas-analysis 
apparatus. 

The  gases  almost  always  contained  small  amounts  of  hydrocyanic 
acid,  due,  no  doubt,  to  the  presence  of  a  little  nitrogen  in  the  hydrogen 
employed.  Acetylene  was  always  present  in  considerable  quantities, 
and,  in  addition  to  this  and  any  other  unsaturated  hydrocarbon,  appre- 
ciable quantities  of  methane  were  found. 
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*124.  "The  explos'on  of  acstyhns  with  less  tliin  its  own  volame  of 
oxygen."    By  Williaii  A.  Bone  and  Jolin  C.  Cain. 

Continuing  their  earl iei*  experiments  (Proc,  142,  170),tlie  author? 
have  exploded  mixtures  of  acetylene  with  from  29  to  9.5  per  cent,  of  i(s 
own  volume  of  ox\-gen  ia  a  leaden  coil,  some  .5  metres  long,  having 
an  internal  diameter  of  13  mm.  The  coil  was  closed  at  each  end  by 
a  steel  tap,  and  at  one  end  a  stoat  glass  tiring  piece,  into  which  two 
platinum  wires  were  fused,  was  fixed  betv;ecn  the  steel  tap  and  the 
end  of  the  coil.  The  other  end  of  the  coil  was  connected  with  a 
mercury  manometer,  so  that  the  pressure  change  inside  the  coil  after 
an  explosion  could  be  determined. 

The  coil  was  immersed  in  a  bucket  of  cold  wafer,  \\hich  served  to 
rapidly  cool  the  gases  in  the  coil  after  an  explosion.  The  coil  was 
filled  with  the  explosion  mixture  at  the  ordinary  atmospheric  pressure 
by  displacement ;  the  mixture  was  then  fired  by  an  electric  spark  passed 
across  the  wires  at  the  firing  piece.  After  the  products  of  the  explo- 
sion had  cooled  down  to  the  temperature  of  the  water  surrounding 
the  coil,  the  tap  nearest  the  manometer  was  opened,  and  the  pressure 
of  the  gases  inside  the  coil  was  read  off.  In  all  cases  a  consid(rable 
increase  in  pressure,  varying  from  260  to  370  mm.  of  mercury, 
according  to  the  mixture  exploded,  occurred. 

Samples  of  the  products  of  explosion  were  collected  in  each  case, 
and  these,  togethtr  with  the  original  mixtures  of  acetylene  and 
oxygen,  were  carefully  analysed  in  a  modified  form  of  the  ]McLeod 
apparatus. 

The  products  of  explosion  were  found  to  consist  chiefly  of  carbon 
monoxide  and  hydrogen,  but  in  addition  to  these,  small,  but  quite 
appreciable  amounts  of  acetylene  and  carbon  dioxide  were  invariably 
])rescnt. 

In  their  eai'lier  experiments,  tlie  authors  suspected  the  presence  of 
a  small  amount  of  methane  among  the  products  of  explosion  of  certain 
mixtures  of  acetylene  and  oxygen  ;  a  more  rigid  examination  of  the 
products  has,  however,  shown  that  methane  is  not  present  in  any 
appreciable  quantity. 

Farther  expfriments  indicate  that  although  the  main  resultaut 
reaction  may  be  expressed  by  such  equations  as  (a)  C2H2  +  O3  = 
2C0  +  H,;  (b)  2C2H0  +  O.  =  2C0  +  2H,  +  2C  ;  (c)  SG.li.  +  0,  = 
2C0  +  3H2  4-  4C,  yet  some  steam  is  formed  ;  this  is  evident  froms 
the  fact  that  the  ratio  of  the  hydrogen  to  the  carbon  monoxide  in 
the  products  is  always  less  than  the  above  equations  require.  Furtheiv 
the  presence  of  carbon  dioxide  in  the  products  would  be  difl&cult  to 
explain  if  no  steam  were  produced. 

The  small  percentages  of  nitrogen  in  the  products  of  explosion 
ai"C  due  to  nitrosren  contained  in  the  oricrinal  mixtures  fired. 
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From  these  experiments,  it  is  evident  that  when  tlie  electric  art;  is 
passed  between  carbon  terminals  in  an  atmosphere  of  hydrosren, 
acetylene  and  methane  are  both  produced.  Further,  that  the  rate  of 
formation  of  these  two  gases  is  fairly  rapid  during  the  first  15  minutes 
of  the  experiment,  after  which  the  rate  falls,  and  finally,  after  about 
half  an  hour,  a  state  of  equilibrium  between  the  hydrogen,  acetylene 
and  methane  is  attained.  This  equilibrium  depends,  to  some  extent, 
on  the  voltage  employed. 

These  results  led  to  the  inference  that  methane  and  acetylene 
would  both  be  decomposed  by  the  electric  arc,  and  that  if  the  arc  is 
passed  long  enough  a  similar  state  of  equilibrium  would  be  arrived  at. 
This  conclusion  Avas  fully  borne  out  by  subsequent  experiments, 
in  which  pure  acetylene  or  methane  was  subjected  to  the  action  of  the 
electric  aro  passed  between  carbon  terminals  in  the  same  apparatus 
as  that  employed  in  the  experiments  with  hydrogen. 

Both  methane  and  acetylene  are  easily  decomposed  by  the  electric 
arc;  during  tlie  first  10  minutes  of  the  exptriment,  the  gas  (methane 
or  acetylene,  as  the  case  might  be)  was  very  rapidly  resolved  into  its 
elements,  laige  flakes  of  carbon  were  formed  in  the  neighbourhood  of 
the  terminals,  and  fell  to  the  surface  of  the  mercury  below  ;  the  gas  in 
the  globe  underwent  a  great  increase  in  volume,  much  greater  than 
could  be  accounted  for  by  the  mere  expansion  of  the  gas  by  the  heat 
of  the  arc.  A  smoky  flame  I'ose  fiom  the  terminals  and  filled  the 
upper  part  of  the  globe.  At  the  end  of  about  10  minutes,  thi.s 
extraordinary  appearance  subsided,  after  which  the  arc  presented 
the  same  appearance  as  in  the  case  of  the  hydrogen  experiments. 
After  the  arc  had  passed  for  an  hour,  the  experiment  was  stopped  ; 
samples  of  the  gases  were  then  collected  and  subsequently  analysed. 

The  principal  product  in  each  case  was  hydrogen  with  about  9  per 
cent,  of  acetylene,  and  small  quantities  of  methane,  nitrogen,  and 
hydrocyanic  acid.  In  the  experiment  with  acetylene,  a  minute  quan- 
tity of  naphthalene  was  also  formed. 

125.  "The  refraction  constants  of  crystalline  salts."    By  William 
Jackson  Pope. 

Although  a  large  mass  of  accurate  data  concerning  the  refrac:ion 
constants  and  molecular  volumes  of  crystalline  substances  possessing 
one,  two,  or  three  principal  indices  of  refraction  has  been  collected, 
no  successful  attempt  has  hitherto  been  made  to  deduce  a  definite 
general  relationship  between  the  refraction  constants  and  the  com- 
position of  such  salts.  The  author  considers  that  the  method  used 
by  Tutton  of  calculating  a  single  molecular  refraction  constant  for 
biaxial  crystalline  substances  as  the  arithmetic  mean  of  the  mole- 
cular refractions  for  the  two  extreme    I'cfractive     indices  is  not    a 
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logical  one,  but  that  the  'molecular  refraction  should  be  calculated 
from  the  mean  of  all  three  refractive  indices  in  snch  cases ;  the 
molecular  refraction  of  uniaxial  salts  should  be  calculated  from  a 
refractive  index  which  is  one-third  of  the  sum  of  the  extraordinary 
index,  and  twice  the  ordinary  refractive  index. 

The  molecular  refraction  constants  obtained  in  this  way  are, 
within  the  limits  of  experimental  error,  of  an  additive  nature,  so  that 
it  becomes  possible  to  compile  tables  of  atomic  or  equivalent  refrac- 
tions from  which,  the  molecular  refraction  of  solid  salts  may  be  calcu- 
lated additively  in  jast  the  same  way  as  is  in  general  use  for  liquids. 

The  molecular  refractions  of  some  hundred  or  so  salts  have  thus 
been  calculated,  both  from  the  expeiimental  data,  and  from  the  table 
of  atomic  refractions,  and  comparison  shows  fi  good  agreement 
between  both  sets  of  numbers. 

The  author  shows  that  the  molecular  refraction  of  a  solid  salt,  cal- 
culated as  above  described,  is  not  quite  the  same  as  that  of  the 
Silt  in  aqueous  solution.  The  influence  of  the  solvent  is  naturally 
eliminated  by  dealing  with  the  solid  salt  alone,  and  a  physical  method 
of  deriving  valuable  information  respecting  the  constitution  of  solid 
substances  is  thus  obtained. 

126.  "Compounds  of  metallic  hydroxides  with  iodine."    By  Theodore 

Rettie,  B.Sc. 
When  iodine,  dissolved  in  aqueous  potassium  iodide,  is  added  to  a 
solution  of  a  magnesium  salt,  and  potash  is  then  carefully  added  to 
the  mixed  solutions,  a  dark  brown  precipitate  is  obtained.  The 
author  concludes  that  this  and  the  somewhat  similar  precipitate:", 
obtained  in  an  analogous  manner  with  solutions  of  zinc,  cadmium, 
and  several  other  salts  consist  of  metallic  hydrates  with  a  variable 
•quantity  of  iodine  carried  down  with  them,  forming  compounds 
aesembling  lakes. 

127.  "Economical  preparation  of  hydroxylamme  sulphate."  By 
E.  Divers,  M.D.,  F.R.S.,  and  T.  Haga,  D.Sc. 
Sodium  nitrite  A'ields  nearly  its  own  weight  of  hydroxylamino 
sulphate  when  carefully  sulphonated,  by  the  r.ddition  of  sodium, 
sulphite,  and  hydrolysed.  In  sulphonating,  the  solution  must  be  kept 
slightly  below  0°,  and  the  sodium  carbonate  be  closely  in  proportion 
lo  the  niti'ite  of  1  mol.  to  2  mols.  The  hydrolysis  in  its  second  stage 
must  not  be  carried  out  at  a  boiling  heat,  because  then  much  hydroxjl- 
-amine  is  destroyed.  At  90 — 05°  the  hydrolysis  is  satisfactorily 
tifected  in  two  dajs.  Alter  neattalisation,  the  sodium  sulphate  is 
.separated,  and  the  hj-droxjlamine  sulphate  crystallised  out.  It  is  a 
non-deliquescent  salt,  soluble  in  three-fourths  of  its  weight  of  water 
.at  20°,  and  crystallises  well. 
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12\  "The  redaction  of  nitrososulphates."    By  E.  Divers^  M.D.,  F.R.S., 
and  T.  Haga,  D.Sc. 

From  a  partly  quantitative  examination  of  the  products  of  reduc- 
tion of  potassium  nitrososulphate  by  sodium  amalgam,  it  has  been 
ascertained  that  they  include  hyponitrite,  nitrous  oxide,  hydrazine, 
ammonia,  nitrogen  (probably),  sulphite,  sulphate,  and  amidosulpho- 
nate.  Of  12  mols.  of  the  salt  it  is  estimated  that  six  become  amido- 
salplionate  and  nitrous  oxide,  four  become  sulphite  and  hyponitrite, 
and  t\YO  become  sulphate  and  partly  hydrazine,  partly  nitrogen. 
The  occurrence  of  hydrazine  "was  discovered  by  Duden,  in  1894;  that 
of  sulphate  and  amidosulphonate  is  new.  The  production  of  sul- 
])hate  by  the  sodium  is  regarded  by  the  authors  as  another  proof  that 
nitrososulphates  have  not  a  sulphonic  constitution.  The  formation  of 
amidosulphonic  acid  is  attributed  to  the  salt  being  a  sulphate  of  a 
hydrogenisable  radicle,  and  in  this  respect  like  no  other  known 
sulphate. 

129.  '  Imidosulphoaates.    Part  II."    By  E.  Divers,  M.D.,  F.R.S.,  and 

T.  Haga,  D.Sc. 

Through  the  kindness  of  Dr.  Baschig,  the  authors  have  been  able 
to  compare  the  contents  of  Berglund's  Swedish  papers  on  Imido- 
fulphonic  acid  and  amidosulphonic  acid  with  their  own  results,  which 
appeared  in  the  Journal,  in  1892  (Trans.,  61,  943).  They  find  that 
they  have  succeeded  fairly  well  in  making  their  own  work  supple- 
mentary to  his  and  not  a  repetition  of  it.  Where  there  has  been 
overlapping,  some  interesting  points  are  raised. 

Ihe  normal  sodium  salt  had  been  prepared  by  Berglund,  but  only 
by  indirect  methods,  not  by  the  sulphonation  of  sodium  nitrite. 
The  f  normal  salt  he  did  not  prepare.  There  is  disagreement  as  to 
the  composition  of  the  oxymercuric  salt,  and  in  the  present  paper 
new  work  is  submitted,  establishing  fully,  in  the  authors'  judgment, 
the  correctness  of  their  formula,  which  makes  the  salt  contain  the 
bivalent  group  -HgOHgOHg-,  found  also  in  the  oxymercuric 
sulphate,  sulphite,  and  imidosulphonates.  "What  the  authors  have 
described  as  the  calcium  sodium  salt,  Berglund  mistook  for  the 
normal  calcium  salt.  Among  the  new  salts  described  in  this  paper 
are  the  true  normal  calcium  and  the  true  normal  strontium,  as  well 
as  the  ~  normal  calcium  salt.  Berglund  also  mistook,  it  appears, 
the  strontium  sodium  salt  for  the  normal  strontium  salt.  The 
mercuric  sodium  salt  he  duly  recognised  as  such.  The  mercuric 
calcium  salt  has  now  been  prepared,  as  also  a  compound  of  it  with 
mercuric  chloride,  analogous  to  apatite,  imidosulphonic  acid  holding 
the  place  of  phosphoric  acid.     An  oxymercurous  salt  described  is  of 
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interest  on  account  of  the  contrast  it  shows  betw^een  imidosulphonic 
acid  iind  amidosulphonic  acid,  the  latter,  like  ammonia,  resolving 
niercui'ons  salts  into  metal  and  mercuric  salts.  Lastly,  mercurosic 
Raits  have  been  prepared,  remarkable  in  exhibiting  a  substitution,  to 
A^arying  extent,  of  the  mercurous  radicles  in  tiie  preceding  salt  by 
njcrcuric  radicles.  The  limit  of  this  substitution  is  expressed  in  the 
following  formulae : — 

^     Hg,]:^(SO.),Hg,.  ^  .Hg"N(S0,)3Hg, 

Oxjmercurous  salt.  Oxjmcrcurosic  salt. 

130.  "Amidosulphonic  acid."     By  E.  Divers,  M.D.,  F.R.S.,  and 
T.  Haga,  D.Pc. 

Except  in  the  field  of  organic  chemistry,  nearly  all  that  i.s  known 
of  amidosulphonic  acid  and  its  salts  we  owe  to  its  discoverer, 
Berglund.  Outside  his  work,  in  1876,  there  is  only  to  be  mentioned 
■that  Fock  has  described  its  crystals  and  Easchig  discovered  a  simple 
and  excellent,  though  costly,  method  of  preparing  it  by  sulphouating 
hydroxylamine. 

Of  the  additions  now  made  by  the  authors  to  the  knowledge  of  this 
acid,  the  following  are  the  most  prominent.  Amidosulphonic  acid  is 
largely  precipitated  from  its  solutious  by  sulj)hnric  acid.  This  fact 
miikes  the  preparation  of  the  acid  from  sodium  nitrite  very  easy.  Its 
preparation  from  this  source  is  also  very  inexpensive  ;  for  when  the 
nitrite  has  been  sulphonated,  and  the  product  hydrolysed,  the  solution 
neutralised,  and  sodium  sulphate  crystallised  out,  there  only  remains 
to  add  some  concentrated  sulphuric  acid,  in  order  to  get  amidosul- 
phonic acid  almost  pure,  and  in  quantity  equal  in  weight  to  at  least 
thi-ee- fourths  of  the  nitrite  worked  upon. 

Amidosulphonic  acid  combines  with  mercuric  oxide  only  to  form 
a  basic,  insoluble  compound.  The  acid  precipitates  the  same  com- 
pound from  a  isolation  of  mercuric  nitrate,  which  it  can  completely 
decompose,  its  mercury  compound  being  insoluble  in  dilute  nitric 
acid.  Morj  remarkable  is  the  fact  that  this  compound  is  noluble 
in  alkalis.  In  its  degree  of  basicity  it  agrees  with  the  oxymercuric 
sulphate,  sulphite,  and  imidosulphonates,  aud  may,  ther;.'fore,  be 
formulated  as  (H;XSOjHgO):.Hg,2H.,0.  But,  since  potassium  hydr- 
oxide dissolves  it  without  decomposing  it,  and  that,  n  gardingjits 
ainido.S'ulphonic  acid  as  an  amine,  it  behaves  exactly  like  a  mercur- 
aijiinonium  compound  with  Pesci's  reagent  (ammonium  bromide),  it 
may  be  taken  to  be,  in  alkaline  solution  at  hast,  a  sulphonated 
morcurammonium  hydroxide,  Hg3N,(S03K)2(OH);,2tl,0. 

.  Amidosulphonic    acid    shows,   again,    a   likeness    to    ammonia   in 
serving  to  prevent  precipitation  of  silver  nitrate  by  potassium  hy.dr- 
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oxide.  When  the  amidostilphonate  is  not  in  excess,  a  bright,  ochre 
yellow,  colloidal  sabstance  can  be  precipitated  from  solutions  of 
moderate  dilution.  Much  water  decomposes  it,  and  forms  with  it  a 
colloidal,  brown  solution  (apparently  of  silver  oxide).  Its  composition 
seems  to  be  expressed  by  the  formula  AgHXSOsK.  Doable  decom- 
position between  silver  nitrate  and  potassium  amidosulphonate  does 
not  take  place  when  their  solutions  are  mixed.  The  normal  silver 
salt  is  well  known. 

The  first  action  of  heat  upon  amidosulphouic  acid  is  very  interest- 
ing. It  melts  at  205^,  but  not  without  decomposing,  to  a  liquid 
which  solidifies  to  a  transparent  vitreous  mass,  on  cooling.  The 
properties  of  this  mass,  which  is  formed  without  gain  or  loss  in 
weight  to  the  acid,  show  it  to  be  composed  of  ammonium  pyro- 
i^ulphate  and  ammonium  pyro-imidosulplionate  in  molecular  pro- 
portions, along  with  7 — 10  per  cent,  of  unchanged  acid.  This 
transformation  of  the  acid  by  heat  is  a  striking  example  of  intra- 
molecular decomposition  and  of  cumulative  resolution  in  the  direction 
of  ammonia  and  water  for  hydration  and  salt  formation.  The 
behaviour  of  the  mixed  pyro-salts,  when  further  heated,  is  described 
in  the  author's  paper,  but  must  be  passed  over  here.  Anhydrous 
salts  of  amidosulphouic  acid  are  largely  converted  by  heat  into 
imidosulphonates  and  ammonia,  but  also  into  sulphates  and  gases. 
The  decomposition  of  the  barium  salt,  for  instance,  is  nearl}^  repre- 
sented by  the  equation  SBaCSOsXH^a  =  SBaSOi  -f-  H]S'(S03NH4), 
+  NHs  4-  NS  +  N ;  but  it  is  only  this  salt  that  yields  nitrogen 
fculphlde. 

131.  "Moleculai'  conductivity  of  amidosulphonic  acid."    By  J.  Sakurai. 

The  mclecular  conductivity  of  amidosulphonic  acid  was  determined 
by  means  of  a  Kohlransch's  universal  bridge  ;  the  result  shows  that 
it  is  a  strong  monobasic  acid,  being  nearly  <;omparable  with  iodic 
acid.     The  author  compares,  at    different   dilutions,   the   dearoj    of 
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dissociation  of  amidosulphonic  acid.  0^8 ^^tt",  with  that  of  sulph- 

arons  acid,  02S<^^„,    at  the   same  dilutions,   and   shows  that   the 

former  acid  is  much  stronger  than  the  latter.  This  result,  lie  points 
oat,  is  interesting  from  the  fact  that  the  influence  of  the  NH,  groiip 
upon  the  strength  of  organic  acids  generally  is  just  of  the  opposite 
character,  as  is  well  known,  and  gives  a  confirmation  of  the  view 
already  published  (Proc,  1894,  137)  on  the  constitution  of  glycociu 
and  other  organic  amido-acids.  The  fact  that  organic  amido-acids 
are  weaker  than  the  non-amidated  acids,  whilst  amido-sulphonic  acid 
is  stronger  than  sulphurous  acid,  of  which  it  is  the  amido- derivative, 
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shows  that  mere  presence  of  Xfl.  do83  not  diniinis'i   the  strength  o£ 

an  acid.     The  difference  c  m  only  b3  understood   bj  assuming  tha^, 

in  the  case  of  the  foroaer  class  of  acids,  the   nitrogen  of  the   basic 

group,  -R"'NH2,  is  in  combination  with    the  hydrogen   of   the   acid 

group,  ^CO.H  "or  -SO3H,  thus  H^N-R'-CO  0,  or  H3X-R"-S0,-0,  the 

1 I  I I 

dissociation    of    these    molecules    into    H,    on    the    one    hand,    and 

H2N-R"-C0-0,  or  HjN'R'-SOj'O,  on  the  other,  occurring  to  a  much 


less  extent  than  in  the   case  of  the   non-amidated  acids,  which  dis- 
sociate into  H  and  R'^COi  or  R'-SOj. 

Finally,  the  author  considers  the  dilution  formulae  of  electrolytes 
recently  proposed  by  Rudolphi  (Zeit.  phy^kal.  Chem.,  1895,  17,  385) 
and  van't  Hoff  (Zeit.  phijsikal.  Chem.,  189G,  18,  300),  and  shows  that, 
his  results  are  in  agreement  with  thes3  formulae. 

132.  "  The  physiological  action  of  amidosulphonic  acid."     By  Oscar 

Loew,  Ph.D. 

Amidosulphonic  acid,  applied  as  its  calcium  or  sodium  salt,  proves 
to  be  noxious  to  the  life  of  ^ihasnogamous  plants,  but  not  to  algae,  or 
to  the  lower  fungi.  It  is  not  poisonous  to  the  lower  aquatic  forms  of 
animal  life,  such  as  Infusoria,  Rotatoria,  Copepoda  ;  and,  from  experi- 
ments made  by  Prof.  D.  Takahashi,  it  proves  to  be  also  not  poisonous 
to  vertebrate  animals,  such  as  the  dog  and  the  frog,  That  its 
poisonous  action  should  be  confined  to  flowering  plants  is  a  point  of 
much  interest. 

133.  "  How  mercurous  and  mercuric  salts  change  into  each  other." 
By  S.  Hada,  B.Sc. 

By  the  results  of  numerous  experiments,  the  ways  are  shown  by 
which  mercuric  salts  in  presence  of  water  become  mercurous,  and 
mercurous  salts  become  mercuric.  Very  much  has  been  observed 
already  by  others  concerning  such  a  common  subject,  but  the  state- 
ments based  on  past  experience  have  been  uncertain  and  even  con- 
tradictory, and  nearly  every  point  has  had  to  be  worked  out  anew. 

It  has  now  been  ascertained  that  a  cold  solution  of  mercuric  nitrate 
shaken  with  mercury  is  at  once  and  fully  converted  into  one  of 
mercurous  nitrate,  one  of  mercuric  acetate  into  mercurous  acetate, 
and  one  of  mercuric  chloride  into  simple  water  and  a  precipitate  of 
mercurous  chloride.  As  was  better  known,  moist  mercuric  sulphate 
or  phosphate  quickly  becomes  all  mercurous  salt,  with  evolution  of 
heat,  when  rubbed  with  mercury. 

Mercurous  nitrate  in  boiling  water  becomes  mercuric  nitrate  and 
metallic  mercury,  which  distils   with  the  steam.     Other  mercui-ou.s 
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salts,  soluble  or  insoluble,  e.g.,  the  cbloride,  behave  similarly.  This 
dissociation  proceeds  also  at  lower  temperatures,  even  to  a  measur- 
able extent  at  40°,  in  the  case  of  the  nitrate,  on  condition  that,  by  a 
current  of  air,  the  mercury  vapour  is  carried  away. 

Mercuious  salts,  in  solution  or  moist,  are  also  all  dissociated  at  the 
common  temperature  by  strong  daylight,  the  acetate  allowing  the 
•eifects  of  dissociation  to  be  very  clearly  observed. 

Mercurous  nitrate,  when  free  from  its  mother  liquor,  is  a  stable 
•salt,  unchanged  in  the  air,  if  not  exposed  to  bright  light,  lu  solution 
in  the  dark,  in  a  closed  vessel,  it  is  also  stable  even  in  an  atmosphere 
■of  oxygen.  There  is  no  evidence  that  this  or  any  other  mercurous 
6alt,  whether  in  solution  or  only  moist,  is  oxidisable  in  the  air  at 
common  or  only  moderately  elevated  temperatures.  What  has  been 
supposed  to  be  the  effect  of  oxidation,  as  in  Mialhe's  experiments,  is 
the  effect  of  dissociation.     Mercurous  oxide  alone  is  oxidisable. 

Mercurous  salts,  in  presence  of  water,  and  best  when  in  solution, 
oxidise  in  air  or  oxygen  at  a  temperature  of  loO°.  Thus,  mercurous 
chloride  can  be  largely,  if  not  wholly,  changed  by  oxidation  into 
mercuric  chloride  in  presence  of  hydrochloric  acid.  When  mercurous 
chloride,  boiled  with  hydrochloric  acid  under  atmospheric  pressure, 
Ijecomes  mercuric  chloride,  it  does  so  by  dissociation,  not  by  appre- 
ciable oxidation. 

Mercurous  nitrate  in  water  at  the  common  temperature,  but  in 
strong  daylight,  becomes  mercuric  salt  by  reduction  of  its  own  nitric 
acid  to  nitrous  acid.  Exposure  in  an  open  vessel,  or  to  an  atmosphere 
of  mercury  vapour,  or  even  to  undiluted  oxygen,  retards  the  progress 
of  the  change  by  keeping  down  the  quantity  of  nitrous  acid  which 
othenvise  increases  with  time.  An  atmosphere  of  carbon  dioxide 
favours,  that  is,  does  not  impede,  the  change. 

Mercurous  nitrate  also  freely  becomes  mercui-ic  nitrate  and  nitrite 
when  kept  in  solution  at  150°  under  pressure. 

Mercurous  oxide  both  oxidises  and  dissociates  at  the  common  tem- 
perature, as  has  been  shown  by  Barfoed.  Exposed  to  the  air,  it 
increases  or  lessens  in  weight,  according  to  conditions.  Shut  up  in 
«n  atmosphere  of  moist  air,  it  gains  in  weight,  dissociation  being 
•checked  and  oxidation  favourt d.  Exposed  with  large  surface  to  the 
open  air,  it  loses  in  weight,  for  then  dissociation  and  volatilisation  of 
the  mercury  go  on  faster  than  oxidation  of  the  undecomposed  mer- 
curous oxide. 

134.  "The  effect  of  heat  on  aqueous  solutioEs  of  chrome  alum." 
By  Mai'garet  D.  Dougal. 

As  is  well  known,  the  colour  of  an  aqueous  solution  of  chrome 
•alum,  when  heated,    changes  from   violet   or  purple   to    green,    and, 
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on  evaporating,  tlie  green   solution   yields  a  green,  non-cryslalline 
mass. 

Tlie  author  has  made  a  series  of  observations  on  the  relative  rates 
of  diffusion  of  green  and  violet  solutions  of  the  same  initial  strength 
■which  go  to  pt'ove  that  the  green  diffusate  contains  less  chromium 
and  more  sulphuric  acid  tban  the  violet  diffusate,  Avhich  is  compatible 
with  the  assumption  that  the  green  solution  contains  a  colloidal,  and, 
therefore,  slowly  diffusing  chromosulphuric  acid.  This  conclusion  is 
ill  harmony  with  the  results  recently  arrived  at  by  ilonte,  and 
inferred  by  Whitney,  that  when  a  solution  of  chrome  alum  is  heated 
it  is  resolved  into  a  mixture  of  potassium  sulphate,  chromylsulphuric 
acid  and  free  sulphuric  acid,  according  to  the  following  equation  : — 

2[Cr,(SO,)3-K,SO,]  -f  H.O  =  [Cr,0(S04)4]SO,  +  2K2SO4  +  H.SO^. 

Experiments  have  also  shown  that  solutions  of  chrome  alum,  after 
heating,  are  less  dense  than  the  unchanged  or  violet  solutions,  the 
expansion  being  due,  in  all  pi'obability,  to  the  production  of  the 
free  sulphuric  acid. 

135.  "  On  the  hydrolysis  of  ethylic  dicarboxylglutaconate." 
By  H.  W.  Bolam,  B.Sc,  Ph.D. 

It  was  found  impossible  to  prepare  glutaconic  acid  in  quantity 
from  ethjlic  dicarboxylglutaconate,  following  the  directions  of  Conrad 
and  Guthzeit  {Annaltu,  222,  254).  Attempts  to  prepare  this  acid 
irom  ^-oxyglutaric  acid  likewise  failed.  No  oxyglutaric  acid,  .'^uch 
as  V.  Pechmann  and  Jenisch  {Ber.,  1891,24,  3250)  describe,  could  be 
isolated  from  the  product  of  the  reduction  of  acetoncdicarboxylic 
acid  by  means  of  sodium  amalgam. 

It  was  found  that  ethylic  dicarboxylglutaconate  underwent,  on 
boiling  with  alkalis  (baryta  and  caustic  potash),  a  remarkable  decom- 
position, the  products  being  malonic  acid  and  formic  acid.  The 
yields  of  glutaconic  acid  are  still  further  reduced  by  the  action  of 
alkali,  it  being  shown  that  oxyglutarates  (possibly  /3-)  are  formed. 
The  decomposition  is  effected  on  boiling  with  a  tne  per  cent,  solu- 
tion of  baryta;  in  the  cold,  on  the  other  hand,  no  such  decom- 
position was  observed  with  even  a  20  per  cent,  solution  of  caustic 
potasl).  On  saponifying  the  ethylic  dicarboxylglutaconate  with  acids 
no  such  decomposition  takes  j  lace;  here,  however,  syrupy  products, 
presumably  both  a-  and  /^-oxyglutaric  acids  and  the  lactone  acid, 
butyrolactone  carboxylic  acid,  are  formed,  and  these  hinder  the  crys- 
tallisation of  the  glutaconic  acid.  Using  11  per  cent,  hydrochloric 
acid,  and  observing  certain  precautions  ia  boiling,  and  on  evaporation, 
yields  of  from  60  to  GO  per  cent,  of  glutaconic  acid  are  got. 

Ethylic   benzyldicarboxylglutaconate  undergoes   no  decomposition 
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on  boilins;'  -with,  alkalis,  nor  does  tlie  benzjiglutaconic  acid  tlins 
formed  show  any  tendency  to  form  oxy-acids.  It  is  supposed  that 
other  alkyl  snbstifcuted  ethylic  dieaiboxylglutaconates  behave  simi- 
larly, and  it  is  suggested  that  an  explanation  of  the  decomposition  of 
the  simple  ethylic  dicarboxylglutacouate  is  to  be  found  in  the 
presence  of  the  hydrogen  atom  replaceable  by  a  metal,  and  that, 
farther,  only  ethers  having  such  a  replaceable  hydrogen  atom,  may  bo 
expected  to  show  an  analogous  decomposition  on  boiling  with  alkalis. 

136.  "The  periodic  law."    By  R.  M.  Deeley. 

In  this  paper  it  is  pointed  out  that  the  manner  in  which  the 
elements  gi'oup  themselves  varies  according  to  the  comparative  im- 
portance which  is  attached  to  their  several  physical  and  chemical 
properties.  The  elements  have  generally  been  grouped  in  accordance 
with  their  most  striking  chemical  properties.  When  thus  grouped 
the  author  shows  that  many  of  them  do  not  fall  in  with  a  regular 
periodic  system,  and  the  arrangement  would  seem  to  indicate  that 
<iaite  a  number  of  elements  of  small  atomic  weight  remain  to  le 
discovered.  On  the  other  hand,  when  they  are  grouped  in  accordance 
with  the  periodic  changes  in  the  values  of  many  of  their  physical 
properties,  the  result  is  much  more  satisfactory.  As  an  example,  the 
refraction  equivalents  are  instanced,  helium  being  shown  to  till  a 
blank  for  a  missing  element  (poiuted  out  in  a  previous  paper),  whilst 
argon  falls  most  naturally  between  sodium  and  fluorine.  The  periodic 
arrangement  proposed  makes  the  list  of  elements  of  smaller  atomic 
weight  than  iodine  complete,  if  we  discount  the  possibility  of  the 
existence  of  a  whole  group  of  inert  elements  of  lower  atomic  weights 
respectively  than  hydrogen  and  the  alkali  metals. 

137.  ''The  colouring  matters  occurring  in  various  British  plants." 
Part  I.    By  A.  G.  Perkin  and  J.  J.  Hummel. 

Formerly  numerous  British  plants  were  employed  in  dyeing,  and 
at  present  in  remote  districts,  notably  the  Highlands  of  Scotland, 
some  are  still  used  for  this  purpose.  Many  of  these  have  been  found 
sufficiently  strong  in  colouring  matter  to  warrant  their  chemical 
examination. 

The  colouring  matters  of  the  yellow  icallflower,  Cheiranthus  cheiri. — 
An  aqueous  extract  of  the  flowers  when  digested  with  acid  deposits  a 
precipitate  of  colouring  matter;  this  was  found  to  consist  of  two 
substances  which  could  be  separated  readily,  owing  to  the  difference 
of  their  solubilities  in  alcohol.  The  more  soluble  product  which  was 
obtained  as  yellow  needles,  had  the  formula  C15H10O7,  yielded  an 
acetyl  compouudjCsHsCCCj  1130)5;  colourless  needles,  m.  p.  189— 191°; 
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when  decomposed  with  fused  alkali,  protocatechuic  acid  and  phloro- 
glucia  were  produced.     It  was  found  to  be  quercetia. 

The  sparingly  soluble  colouring  matter,  CioHnO;,  minute,  yellow 
needles,  gave  an  acetyl  compound,  colourless  needles,  melting  at 
195 — 196°,  and  when  acted  upon  by  hydriodic  acid,  it  yielded  quer- 
ceiw,  and  one  molecule  of  methylic  iodide.  It  was  thus  a  gztercei/u 
monomethyl  ether.  Though  closely  resembling  rhamnetin  it  is  not 
identical  with  it,  for  acetylrhamnetin  melts  at  184 — 1S5°  ;  and  for  it  is 
proposed  the  name  isorhamnefin. 

The  colouring  matter  in  white  haivthornhlossoms,  Craetagns  oxycantha, 
was  obtained  as  yellow  needles  having  the  formula  CisHioOt.  Its 
acetyl  compound,  colourless  needles,  melted  at  189 — 191°,  and  when 
fused  with  alkali,  phloroglucin  and  protocatechuic  acid  were  formed. 
There  could  be  no  doubt  as  to  its  identity  with  quercetin.  It  is  most 
probable  that  these  colouring  matters  exist  in  the  above  plants  as 
glucosides.     This  point  will  be  studied  at  a  later  date. 

133.  "Positionisomerism  and  optical  activity;  the  comparative  rotatory 
powers  of  the  dibenzoyl  and  ditoluyltartrates."  By  Percy  Frank- 
land,  Ph.D.,  F.R.S.,  and  Frederick  Malcolm  Wharton,  A.I.C. 

The  authors  have  recently  shoAvn  (Trans.,  1896,  1309)  that  the 
rotatory  effect  of  the  para-tolujl  radicle  is  greater  than  that  of  the 
meta-  and  this  again  greater  than  that  of  the  ortho-toluyl  group. 
Tliis  relationship,  they  have  pointed  out,  is  in  harmony  with  the 
relative  position  of  the  centre  of  gravity  in  these  several  groups,  for 
assuming  that  the  centre  oP  gravity  of  the  benzene  ring  is  the  geo- 
metrical centre  of  a  I'egular  hexagon,  it  is  obvious  that  in  the  ortho- 
arrangement  of  the  toliiyl  group  the  centre  of  gravity  is  somewhat 
nearer,  in  the  jueta-arrangement  somewhat  further,  and  in  the  para- 
frrangement  still  further  than  that  geometrical  ceut-e  from  the 
carbonyl  caibon  atom  by  means  of  which  the  ring  is  in  each  case 
attached  to  the  asymmetric  carbon  atom  of  the  tartaric  acid.  They 
have  now  invest'gated  the  relationship  subsisting  between  the  rota- 
tion of  these  toluyl  compounds  and  the  corresponding  benzoyl 
derivatives.  To  this  end  they  have  studied  the  rotation,  over  a  wide 
range  of  temperature,  of  methylic  and  eihylic  dibenzoj-ltartrate,  with 
the  re.sult  that  they  have  found  that  the  rotation  of  the  benzoyl  com- 
pound is  in  each  case  intermediate  between  that  of  the  corresponding 
ortho-  and  meta-tolnyl  derivative.  This  is  also  the  relative  position 
of  the  centre  of  gravity  in  the  respective  rings  with  regard  to  the 
carbonyl  carbon  atom  by  means  of  which  they  are  attached. 

Methylic  and  ethjdic  dibenzoyltarti-ates,  like  the  corresponding 
ditoluyltartrates,  were  found  to  possess  rotatiocs  which  are  very 
sensitive  to   temperature,   the   higli   negative  valne  of  the  i-otatiou 
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climinisliing  with  rise  of  temperature.  In  this  connection  etliylic 
dibenzoyltartrate  was  found  to  exhibit  the  phenomenon  of  a  maxi- 
mum rotation.  This  maximum  is  situated  in  the  vicinity  of  its 
melting  point,  the  rotation  values  diminishing  more  and  more  as  it  is 
examined  in  a  state  of  superfusion  at  temperatures  further  and 
further  below  its  melting  point. 

139.  "EesEarches  on  the  terpenes.     VII.  Halogea  derivatives  of  cam- 
phor."   By  J.  E.  Marsh  and  J.  H.  Gai'dner. 

When  camphor  is  treated  with  a  mixture  of  bromine  and  phos- 
phorus trichloride  at  the  ordinary  temperature,  it  yields  a  mixture  of 
two  isomeric  compounds,  of  the  formula  CioHuBri,  a-  and  /i-tribromu- 
camphene  hydrobx'omides.  The  two  compounds  are  separated  by 
crystallising  from  light  petroleum. 

a-Tribromocampliene  hydrobromlde  crystallises  from  chloroform  in 
large  colourless  crystals ;  it  melts  at  168°,  and  its  specific  rotatory 
power  [a]D  =  -f90-3°. 

fi-TribrumocampJiene  hydrobromide  melts  at  143 — 144°,  and  has  the 
rotatory  power  [ajo  =  +76°. 

When  boiled  with  sodium  methylate  in  methyl  alcohol  both  the 
above  mentioned  compounds  react  in  the  sime  way,  losing  hydro- 
bromic  acid,  and  yielding  the  same  trihromocamphene,  CioHisBrs. 

Tribromocamphene  melts  at  75 — 76°,  and  has  the  specific  rotatory 
power  [aju  =   -f  33"5°. 

Tbe  action  of  bromine  and  phosphoras  trichloride  on  other  sub- 
stances has  been  examined.  Borneo)  yields  the  same  compound 
(m.  p.  168')  as  camphor.  Ordinary  turpentine  gives  a  new  com- 
pound of  the  formula  doHuBrg,  which  crystallises  in  colourless 
needles  melting  at  1-50°. 

When  pentachloride  of  phosphorus  acts  on  camphor  in  the  cold 
two  isomeric  chlorocamphene  hydi'ochlorates  are  obtained,  which 
may  be  sepai-ated  by  petroleum  ether.  One  of  these  compounds, 
a.-cldorocampliene  hydrochloride,  appears  to  be  in  all  respects  identical 
with  that  originally  described  b\'  Spitzer,  having  the  melting  point 
155°,  and  specific  rotatory  power  [a-Jo  =  — 9°. 

y3-Chlorocamphene  hydrochlorate  is  very  slightly  soluble  in  petro- 
leum ethei',  and  crj-stallises  from  the  hot  solution  in  large,  colourless, 
hard  crystals,  that  obtained  by  Spitzer  forms  small,  soft,  binding  crys- 
tals. The  new  isomeride  melts  at  168°,  and  has  the  rotatory  power 
[ajn  =  — 27'7°.  When  boiled  with  zinc  dust  and  glacial  acetic  acid 
it  yields  chlorocamphene,  C10H15CI,  a  colourless  solid  of  low  melting 
point,  which  distils  at  202°,  ar.d  has  a  specific  rotatory  power  [a]o  = 
-297°. 
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Spitzer's  compound  also  yields  a  cLlorocaQipIicne  hy  the  same 
treatment,  but  it  is  difficult  to  say  whether  it  is  identical  with  or 
different  from  the  derivative  of  the  /:J-compound.  It  is  usually  con- 
taminated with  higher  chlorinated  products. 

When  chlorocaniphene  is  acted  on  with  strong  sulphui-icacid  it  dis- 
solves, with  evolution  of  hydrogen  chloride,  and  on  pouring  the 
solution  into  water  a  liquid  is  obtained,  which  can  be  distilled  in 
steam.  It  has  a  strong  camphorous  smell,  and  burning  taste.  It 
boils  at  230°,  and  has  the  composition  CioHmO.  The  examination  of 
itj  properties  is  not  completed,  but  it  appears  to  be  a  saturated 
tertiary  alcohol,  and  is  probably  a  hydroxyl  derivative  of  camphene. 

140>  '"'Derivatives  of  cimphenesulphonic  acids."    By  Arthur  Lapworth, 
D.Sc,  and  Frederic  Stanley  Kipping,  Ph.D.,  D.Sc. 

This  paper  contains  an  account  of  the  study  of  the  two  camphene- 
SQJphonic  chlorides  which  are  obtained  as  bye-products  in  the  pre- 
paration of  camphorsulphonic  chloride  ;  the  properties  of  these  sub- 
stances, and  those  of  all  their  more  important  derivatives,  have  been 
briefly  described  in  previous  notes  (Proc,  1895,  67  ;  1896,  152). 

141.  "Preparation  of  dimethylketohexamethylene  and  experiments  on 
the  synthesis  of  dimethylhexamethenylmalonic  acid."  By  F.  Stanley 
Kipping,  Ph.D.,  D.Sc,  and  W.  B.  Edwards. 

The  appearance  of  a  paper  by  Verwey  on  "  Pentamethenylmalonic 
acid  and  Pentamethenylacetic  acid,"  in  a  recent  number  of  the 
Bcricliie  (29,  1996)  has  led  us  to  take  the  earliest  opportunity  of 
making  known  the  results  of  some  experiments  which  were  com- 
menced last  spring,  and  which  were  undertaken,  partly  with  the 
object  of  synthesising  dimethylhexamethenylmalonic  acid  and  di- 
methylhexaraethenylacetic  acid — homologues  respectively  of  the 
compounds  described  by  Verwey — and  partly  with  the  object  of 
making  a  general  study  of  hexamethylene  derivatives. 

To  obtain  these  substances  it  was  necessary  to  prepare  dimethyl- 
ketohexamethylene (Trans.,  1895,  349)  and  for.  this  purpose  a  large 
quantity  of  dimethylpimelic  acid  was  required ;  in  the  first  place, 
therefore,  we  endeavoured  to  find  a  better  method  for  preparing  this 
acid  than  the  one  previously  adopted  (Trans.,  1891,  5G9),  and  this 
■  we  accomplished  in  the  following  manner: — The  acetyldimethyl- 
caproic  acid  which  is  formed,  together  Avith  dimethylpimelic  acid,  by 
the  hydrolysis  of  ethylic  dimethyldiacetylpimelate  {loc.  cit.),  is  dis- 
.solved  in  excess  of  aqueous  sodium  hydroxide  and  bromine  is  then 
added,  ia  small  quantities  at  a  time,  until  bromoforni  is  no  longer 
])rcduced ;  under  these  conditions  the  acetyldimethylcaproic  acid 
seems  to  be  converted  quantitatively  into  dimethylpimelic  acid 
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This  fact  being  established,  the  crude  mixture  of  acids  directly 
obtained  from  ethylic  diraethyldiaeetjlpimelate  may  be  submitted  to 
oxidation  in  the  above  manner,  tbe  troublesome  separation  of  the  two 
acids  thus  being  avoided. 

Having  prepared  a  considerable  quantity  of  diinethylpimelic  acid 
in  this  way,  we  converted  it  into  dimetbylketohexametliylece  by  dis- 
tilling its  barium  salt  and  reduced  tiie  ketone  with  sodium  in  moist> 
ethereal  solution,  thus  obtaining  the  corresponding  alcohol,  which 
has  been  recently  described  by  Zelinsky  ;  this  alcohol  was  then  con- 
verted into  dimethylhexamethylene  bromide  by  treating  it  with 
hydrobromic  acid. 

We  then  began  to  study  the  conditions  under  which  ethylic 
dimethylhexamethenyliualonate  could  be  prepared  by  the  interaction 
of  dimethylhexamethylene  bromide  and  ethylic  sodiomalonate,  but  tho 
experiments  Avere  interrupted  by  the  summer  vacation,  and  have  not 
yet  been  resumed ;  as,  however,  they  will  be  continued  at  an  earlv 
date  the  publication  of  this  note  seemed  desirable. 

The  fact  that  Noyes  {Ber.,  1896,  2326)  has  lately  obtained  from 
dihydrocampholytic  acid  {cis)  a  ketone  which  may  be  identical  with 
dimethylketohexamethylene,  enhances  the  interest  Avhich  is  attached 
to  the  further  study  of  this  ccmpound. 

142.  "  Sulphocamphylic  acidCCsHuSOi^  with  remarks  on  the  constitution 
of  camphoric  acid  and  of  camphoronic  acid."  Ey  Wilham  Henry 
Parkin,  jun. 

In  two  previous  notices  (Proc,  1893,  109  ;  1895,  23),  the  author 
.stated  that  when  sulphocamphylic  acid  is  fused  with  potash,  the 
principal  products  of  the  reaction  are  two  isomeric  acids,  CgllnOa  (or 
CgHn'COOH),  for  which  he  proposes  the  names  a.-camphylic  acid  and 
ft-camphylic  acid;  the  former  melts  at  1-48°,  the  latter  at  about  105°. 

Besides  these  two  acids,  it  has  .'^inca  been  found  that  ococ-dimethjl- 
succinic  acid,  COOH-C(CH3),-CH2-COOH,  and  small  quantities  of 
dicamphylic  acid,  Cj6H22(COOH)o  (m.  p.  225=)  are  formed  during  the 
fusion.  The  latter  acid,  which  has  not  been  very  fully  investigated, 
is  decomposed  on  distillation,  with  formation  of  a-camphylic  acid. 

x-CamphyJic  acid  (m.  p.  148^)  is  readily  acted  on  by  phosphorus 
trichloride,  with  formation  of  a-camphylic  chloride,  CgHuCOCl  (b.  p. 
about  138 — 140^  at  60  mm.,  with  decomposition).  The  anilide, 
CsHuCONHCbHs,  melts  at  111°,  and  the  ethylic  salt,  CsHuCOOC.H^, 
is  a  colourless  oil,  which  distils  at  132°  (70  mm.). 

All  these  derivatives  yield  a-camphylic  acid  again  on  hydrolysis, 
and  not  an  isomeric  acid  (see  below  under  /5-camphylic  acid). 

c-Camphtjlic  acid  dibromide,  CgHnBrg-COOH,  is  formed  when 
bromine  is  added  to  the  solution  of  a-can,phylic  acid  in  chloroform  ; 
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it  melts  at  157°,  and  wl  en  digested  with  f^lacial  acetic  acid,  it  is  con- 
verted into  hromo-oL-camphylic  acid,  CsHjoBr-COOH  (m.  p.  107°),  with 
elimination  of  hydrogen  bromide. 

a-Camphylic  acid  dihijdrobromide,  C8H,3Br2'COOH,  is  produced  by 
dissolving  a-camphylic  acid  in  a  saturated  solution  of  hydrogen 
bromide  in  glacial  acetic  acid.  It  melts  at  156 — 157°,  and  when 
boiled  with  water  or  digested  with  qaiuoliue  it  is  reconverted  into 
a-camphylic  acid. 

On  redaction  with  sodium  amalgam,  a-camphylic  acid  yields 
dihydrO'X-camphylic  acid,  Ct^Hia'COOH,  a  coloux-less  oil,  which  distils 
at  165 — 170°  (50  mm.)  ;  it  is  an  unsaturated  acid,  and  possibly  iden- 
tical with  the  dihydro  acid  obtained  from  /3-camphylic  acid  by  reduc- 
tion (see  below).  When  oxidised  with  potassium  permanganate, 
a-camph3-lic  acid  is  converted  into  a  new  monoba.^ic  acid  of  the 
formula  CsHijOs'COOH  (m.  p.  148°),  and  this  acid,  on  oxidation  with 
chromic  acid,  is  decomposed,  with  formation  of  acetone,  acetic  acid, 
and  other  products  which  are  at  present  under  investigation. 

fS-Campliylic  acid,  CsHu'COOH  (m.  p.  105°),  combines  readily  with 
bromine  yielding  /3-camphyJic  acid  dihromide,  CsHjiBraCOOH  (m.  p. 
about  177°),  and  this  acid,  when  heated  with  glacial  acetic  acid,  loses 
1  mol.  of  hydrogen  bromide  with  formation  of  hromo-^-cnmphylic  acid, 
C6HioBr*(COOH  (m.  p.  150°),  in  which  the  bromine  atom  is  so  firmly 
bound  that  the  acid  may  be  boiled  with  strong  potash,  or  with  zinc 
dust  and  acetic  acid,  for  some  time  without  decomposition.  When 
digested  with  quinoline,  there  is  no  elimination  of  hydrogen  bi'omide, 
but  the  acid  is  converted  into  CsHioBr'COOH,  isohromo- ft-camphylic 
acid  (m.  p.  168°)  ;  probably  these  two  bromo-/3-camphylic  acids  are 
stereoisomeric. 

/3-Canipliylic  acid  hydrobromide,  CsHi>Bi"COOH,  is  produced  when 
/3-caraphylic  acid  is  dissolved  in  a  fuming  solution  of  hydrogen 
bromide  in  glacial  acetic  acid.  It  melts  at  138 — 140°,  and,  when 
boiled  with  water  or  digested  with  quinoline,  is  reconverted  into 
y^-camph^'lic  acid. 

When  treated  with  sodium  amalgam,  /3-camphylic  acid  yields  an 
oily  reduction  product,  CgHij-COOH,  which  boils  constantly  at  190° 
(80  mm.)  ;  this  oil  is  probably  a  mixture  of  isomeric  diliydrocamphyl ic 
acids,  as,  under  certain  conditions,  it  deposits  crystals  of  a  dihydro- 
camphylic  acid  which  melts  at  130°. 

Iso- ft-camphylic  acid,  QHnCOOH,  is  foi'med  when  /3-camphyiic 
acid  is  digested  with  phosphorous  trichloride  and  the  product,  after 
fractionation,  decomposed  with  water.  It  melts  at  130°,  and  is  prob- 
ably stereoisomeric  with  /3-camphylic  ncid;  the  chloride,  CsHnCOCl, 
distils  with  very  little  decomposition  at  135°  (60  mm.) ;  the  ethylic 
salt,  CsHnCOOCoHj,  is  a  colourless  oil  which  boils  at  140°  (60  mm.). 
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and  tli8  anilide,  CgHnCOXHCsHs,  crystallises  in  colourless  needles 
and  melts  at  103^. 

When  oxidised,  first  -with  potassium  permanganate  aud  then  with 
chromic  acid,  /3-camphylic  acid  j-ields  a.x-dimeth>/lsuccinic  acid, 
C00H-C(CH3)2-CH2-C06h  (m.  p.  140°),  ax.dimetlujlglutaric  acid, 
COOH-CCCHO^-CH^-CHj-COOH,  and  a  Icetonic  acid,  CsHuOa,  wliicli 
melts  at  about  50 — 51°. 

This  latter  acid  gives  a  beautifully  crystalline  semicarhazoiifi 
C9H17N3O3  (m.  p.  187°);  on  oxidation  with,  nitric  acid,  it  yields 
aa-dimethylsuccinic  acid,  and,  when  treated  with,  bromine  and  potash,, 
it  is  decomposed,  with  formation  of  tetrabromomethane  and  aa-di- 
methylglutaric  acid;  it  is  therefore  exceedingly  probable  that  it  is 
of  the  formula  CH3-CO-C(CH3)2-CHo-CH2-COOH,  an  acetyldimethyl- 
butyric  acid,  and  very  likely  identical  with  an  acid,  C9N11O3,  which 
Tiemann  (Ber.,  1895,  28,  2176)  obtained  by  the  oxidation  of  /3  di- 
hydrGxydiltydrocampholenic  acid  with  chromic  acid,  and  to  which  he 
assigns  the  constitution  given  above. 

The  various  decompositions  of  a-  and  ^-camphylic  acids,  briefly 
stated  above,  as  well  as  the  results  of  a  number  of  further  experi- 
ments, which  the  author  hopes  soon  to  be  able  to  communicate  to  the 
Society,  throw  much  light  on  the  constitution  of  these  acids,  as 
well  as  on  the  constitution  of  sulphocamphylic  acid,  and  indirectly 
on  that  of  camphoric  acid.  In  this  sljort  abstract  it  is,  of  course,  not 
possible  to  enter  into  this  matter  in  detail,  but  it  may  be  stated  that 
it  is  exceedingly  difficult  to  account  for  the  observed  behaviour  of 
these  substances  on  the  assumption  that  the  formulte  either  of  Bredt 
or  of  Tiemann  for  camphoric  acid  are  correct.  If,  however,  camph- 
oric acid  has  the  constitution  represented  by  either  of  the  followino" 
formula! : 

CH, 


(CH3),C  CH,  (CH3),C'  ^CH-COOH 

COOH-C(CH,)-CH-COOH  C00H-C(CH3)-CHj 

I.  II. 

(of  which  the  author  considers  formula  1  the  more  probable),  then 
not  only  the  formation  of  acetyldimethyl butyric  acid  from  sulpho- 
camphylic acid,  but  also  the  various  decompositions  of  the  camphylic 
acids  may  be  readily  understood,  and  the  author  has  further  satisfied 
himself  that  all  the  other  reactions  of  camphoric  acid  are  at  least  as 
readily,  and,  in  most  cases  much  more  easily,  explained  with  the  help 
of  the.«e  formula?  than  with  that  of  any  other  formulae  which  have,  so 
far,  been  suggested.  The  author  hopes  that  the  discussion  of  these 
new  formulae  will  be  reserved  until  he  has  been  able  to  explain  their 
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application  in  the  detailed  description  of  the  experimental  results 
indicated  above. 

Camphoronic  acid. — Bredt  has  assigned  to  this  acid  the  formula 
COOH-CHo-C(CH3)2(COOH)'CH2-COOH,  and  it  seems  veiy  probable 
that  this  expression  (which  also  follows  from  the  formulas  I  and  II 
criven  above)  is  the  correct,  one. 

Tiemann  (Ber.,  1895,  28,  1089),  on  the  other  hand,  represents 
camphoronic  acid  as  C00H-CH(CH3)-C(CH,)rCH(C00H)„  and 
when  the  paper  puttincr  forward  this  view  appeared,  the  author 
privately  suggested  to  Professor  Tiemann  that  this  expression  could 
hardlv  be  correct,  since  the  acid,  on  heating,  does  not  lose  carbon 
dioxide,  forming  a  corresponding  dibasic  acid,  as  would  be  the  case 
if,  as  represented,  the  acid  were  a  derivative  of  malonic  acid. 

Tiemann  (Ber.,   1895,  28,  2163)  replied  to  this  that  the  acid  did 

not  decompose  in  this  Avay,  because  it  first  loses  water,  and  yields 

.    .CH(CH3)-C(CH3),-CH-COOH       ^."     ^ 
anliydrocamplwronic    acid,    i  '  ,    which    he 

considers  would  be  stable  at  high  temperatures.     But  an  acid  of  this 

.    .,     ,  .     .    -,  .    CH/CHj-CH-COOH        ,    , 

formula  is  similarly  constituted  to   I  '  ,  carbobutyro- 

lactonic  acid,  which,  at  120°,  very  readily  decomposes,  with  elimina- 
tion of  carbon  dioxide  and  formation  of  butyrolactone. 

In  contact  with  water,  anhydrocamphoronic  acid  is  at  once  con- 
verted into  camphoronic  acid,  and  it  appeared  to  the  author  that  the 
validity  of  Tiemann's  formula  might  be  tested  by  heating  an  aqueous 
solution  of  camphoronic  acid  at  high  temperatures.  The  result  of 
experiments  on  this  point  showed  that  camphoronic  acid  is  not 
appreciably  decomposed  when  heated  with  water  in  scaled  tubes  at 
225 — 235°  for  two  hours,  a  result  which  appears  to  the  author  to 
prove  conclusively  that  Tiemann's  formula  cannot  be  correct. 

In  confirmation  of  this  it  may  be  mentioned  that  Bredt  (Annaloi, 
292,  131)  has  lately  shown  that  the  triethylic  salt  of  camphoronic 
acid,  which  according  to  Tiemann  should  contain  the  group 
-CH(COOCjH3)2,  does  not  react  with  sodium. 

143.  "  On  PetteDkofer's  method  for  determining  carbon'c  anhydride  in 
ail'."     By  Professor  Letts,  D.Sc,  PhD.,  and  R.  F.  Blake,  F.I.C. 

The  authors  discuss  the  errors  in  the  process  of  absorbing  the  car- 
bonic anhydride  from  a  sample  of  air  collected  in  a  glass  vessel  by 
baryta,  and  titrating  with  acid,  and  show  that,  in  addition  to  the 
more  obvious  sources  of  error,  the  action  of  the  alkaline  absorbent  on 
the  glass  is  one  of  importance. 

In  order-to  avoid  it  they  coat  both  the  receiver  containing  the  air 


193 

sample  and  the  bottle  holding  the  stock  of  standard  solation  of 
baryta  with  paraffin  was.  Bj  this  means  they  at  onco  obtained  more 
concordant  results  in  a  series  of  determinations.  They  then  proceeded 
to  test  the  degree,  both  of  accuracy  and  of  delicacy,  of  Pettenkofer's 
process  if  carried  out  with  all  the  available  precautions  which  sucr- 
gested  themselves.  For  this  purpose  they  employed  paraffined  re- 
ceiving vessels,  an  apparatus  for  performing  the  titrations  in  a  vacuum, 
and  burettes  of  special  construction.  In  addition,  an  apparatus  was 
used  for  delivering,  very  accurately,  measnred  volumes  of  pure  car- 
bonic anhydride  into  known  volumes  of  air  previously  freed  from 
that  gas. 

Experimenting  with  such  mixtures  of  the  two  as  occur  in  air.  con- 
taining about  3  vols,  carbonic  anhydride  in  10,000,  the  authors  show 
that  with  careful  work  the  mean  error  in  tbe  determinations  need 
not  exceed  —004  part.  Tbe  actual  quantity  of  carbonic  anhydride 
added  to  each  receiver  full  of  air,  in  a  series  of  five  exneriment.'*, 
fimounted  to  0  927  c.c.  ;  the  mean  amount,  found  to  be  0  916  c.c, 
i^iving,  therefore,  a  mean  error  of  — 0011  c.c. 

They  thus  show  that  Pettenkofer's  process,  if  suitably  performed, 
is  one  of  great  accuracy  and  delicacy. 

After  giving  tlie  results  of  a  series  of  determinations  of  carbonic 
:inhydride  in  ordinary  air,  the  authors  comment  o:i  the  method 
<lescribed  by  ]\Iessrs.  Symons  and  Stephens  (Trans  ,  1896,  869)  for 
such  determinations  and  some  of  the  results  obtained  by  them. 
Soiirces  of  error  in  the  process  are  pointed  out,  especially  the  intro- 
tiuction  of  small  quantities  of  carbonic  anhydride  with  the  steam 
used  to  render  the  receiving  vessels  vacuous.  In  snpport  of  this 
contention  they  draw  attention  to  an  experiment  described  by 
Messrs.  Symons  and  Stephens  in  which  0"2  c.c.  of  carbonic  anhy- 
<lride  Avere  thus  found  in  a  flask  of  3  litres  capacity,  an  amount  cor- 
responding with  nearly  0"67  volumes  in  10,000  supposing  the  flask 
to  have  been  filled  with  air,  which  is  nearly  one-fifth  the  total  quan- 
tity usually  found  in  "  fresh  "  air. 

Although  aware  of  the  error  thus  introduced,  Jtlessrs.  Symons 
find  Stephens  d)  not  (as  far  as  the  authors  can  judge  from  their 
paper)  make  any  correction  for  it  in  their  subsequent  determina- 
tions. 


194 


ADDITIONS  TO  THE  LIBRARY. 

I.  JBij  Purchase. 

Andes,  L.  E.  Papier-Specialitaten,  PraTctische  Anleltung  zur 
Herstellung  von,  den  verscbiedensten  Zwecken  dienenden  Papierfabri- 
kanten,  wie  Pergamentpapiere.  xvi  +  288  pp.  Mifc  48  Abbildungen. 
Wein,  Pest,  Leipzig  1896. 

Fili»o-e,  Dr.  C.  Die  Mikroorganismeu.  Mit  besonderer  Beriick- 
sichtigung  der  Atiologie  der  Infektionskrankbeiten.  Dritte,  voUig 
nmgearbeitete  Auflage.  Erster  Theil.  xvi  +  596  pp.  Mit  57  Abbil- 
dungen im  Text.  Zweiter  Tbeil.  xxii+76lpp.  Mit  153  Abbildungen 
im  Text.     Leipzig  1896. 

Gattermanu,  Ludwig.  The  Practical  Methods  of  Organic  Chemistrj. 
Translated  by  William  B.  Shober.  With  numerous  illustrations, 
xi 4-330  pp.     New  York  1896.  8vo. 

Helmholtz,  H.  V.  Zwei  Hydrodjnamische  Abhandlungen.  Heraus- 
gfgeben  von  A.  Wangerin.     79  pp.     Leipzig  1896. 

(Ostwald's  Klassiker  der  Exakton  Wissenschaften.     No.  79.) 

Kalmann  Wilhelm.  Kurze  Anleitung  zur  Chemischen  Unter- 
Ruchuno"  von  Rohstoffen  und  Produkten  der  landwirtschaftlichen 
Gewerbe  und  der  Fettindustrie.  x-|-133  pp.  Mit  3  Abbildungen  im 
Text.     Leipzig  und  Wieu  1896. 

Kohlrausch,  F.  Leitfaden  der  Praktischen  Physik  mit  einem 
Anhange  des  absolute  Mass-sjstem.  Mit  in  den  Text  gedruckten 
Figuren.     Achte  vermehrte  Auflage.     xsiv  +  492  pp.     Leipzig  1896. 

Ohlmiiller,  W.  Die  Untersuchung  des  Wassers.  Mit  75  Textab- 
bildangen  und  ciner  Lichtdrucktafel.  Zweite  durchgesehne  Auflage. 
xi-}-178pp.     8vo.     Berlin  1896. 

Scoffern,  John.  Chemistry  no  Mystery;  or  a  Lecturer's  Bequest. 
Arranged  from  the  Original  Manuscript,  and  revised  by.  vii-t-310  pp. 
London  1839. 

Thomson,  Thomas.  The  History  of  Chemistry.  Second  edition. 
2  vols,  in  one.     vii-|-349  +  325  pp.     London. 

Windisch,  Karl.  Die  chemische  Untersuchung  und  Beurtheilung 
des  Weines.  Mit  33  in  den  text  gedruckten  Figuren.  xIx-|-o51  pp. 
Birlin  1896. 

II.   Donations. 

Ackroyd,  William.  The  Old  Light  and  the  New :  Dealing  with 
the  Chemistry  of  Colour  and  the  New  Photography.  102  pp.  Lon- 
don 1896.  From  the  Author. 

Aikin,  Arthur.  A  Manual  of  Mineralogy.  Second  edition,  with 
additions  and  corrections,     viii-f-263  pp.     London  1815. 

From  S.  G.  Rosenblam,  Es|. 


195 

Allen,  Alfred  H.  Commercial  Organic  Analysis.  Vol.  Ill,  Part 
III.     xii  +  50S.     London  1896.  From  the  Anihor. 

Brande,  W.  T.  A  Manual  of  Chemistry,  containing  tlie  principal 
facts  of  the  Science,  arranged  in  the  order  in  whicli  they  are  dis- 
cussed and  illustrated  in  the  lectures  at  the  Royal  Institation  of 
Great  Britain,     xlvii  +  652  pp.     London  1819, 

From  S.  G.  Rosenblum,  Esq, 

The  Chemist.     Vols.  I  and  II.     1824-25. 

From  S.  G.  Rosenblum,  Esq. 

Clare,  M.,  F.R.S.  The  Motion  of  Fluids,  I^atural  and  Artificial ; 
in  particular  that  of  the  Air  and  Water.     369  pp.     London  1737. 

From  S.  G.  Rosenblum,  Esq. 

Clowes,  Frank,  and  Coleman,  J.  Bernard.  Elementary  Quantita- 
tive Chemical  Analysis.     xv  +  238pp.     London  1896. 

From  the  Authors. 

Clowes,  Frank,  and  Redwood,  Boverton.  The  Detection  and 
Measurement  of  Inflammable  Gas  and  Vapour  in  the  Air.  xii  +  206  pp. 
London  1896.  From  the  Authors. 

Cumberland,  Richard.  An  Essay  towards  the  Recovery  of  the 
Jewish  Measures  and  Weights,  comprehending  their  Monies.  140  pp. 
London  1686.  From  S.  G.  Rosenblum,  Esq. 

Dey  Kanny  Lall.  The  Indigenous  Drugs  of  India.  Second  edition, 
xxxviii  +  387  pp.     Calcutta  1896.  From  the  Author. 

Evans,  J.  Castell.  A  New  Course  of  Experimental  Chemistry,  in- 
cluding the  Principles  of  Qualitative  and  Quantitative  Analysis. 
Third  edition.     xi  +  2i4  pp.  From  the  Publishers. 

Fresenius,  Dr.  C.  Remigius.  A  System  of  Instruction  in  Quanti- 
tative Analysis.  Second  edition.  Edited  by  J.  Lloyd  Bullock, 
F.C.S.    xvi  +  624pp.     London  1854. 

From  S.  G.  Rosenblum,  Esq. 

Gurney,  Goldsworthy.  A  Course  of  Lectures  on  Chemical  Science 
as  delivered  at  the  Surrey  Institution,     v  +  310  pp.     London  1823. 

From  S.  G.  Rosenblum,  Esq. 

Hamilton,  Hugh,  D.D.,  F.R.S.  Philosophical  Essays  on  the  fol- 
lowing subjects : — I.  On  the  Ascent  of  Vapours,  the  Formation  of 
Clouds,  Rain,  and  Dew,  and  on  several  other  Phenomena  of  Air  and 
Water.  II.  Observations  and  Conjectures  on  the  nature  of  the 
Aurora  Borealis,  and  the  Tails  of  Comets.  III.  On  the  Principles 
of  Mechanicks.     Fourth  edition.     172  pp.     London  1783. 

From  S.  G.  Rosenblum,  Esq. 

Hoff,  J.  H.  van't.  Studies  in  Chemical  Dynamics.  Revised  and 
enlarged  by  Dr.  Ernest  Cohen.  Translated  by  Thomas  Ewan,  M.Sc, 
Ph.D.     vi  +  286  pp.     With  49  figures  in  the  text.     London  1896. 

From  the  Translator. 


196 

Kidd,  J.  Outlines  of  Mineralogy.  Vol.  I.  ix4-255  pp.  ;  Vol.  II. 
viii  +  227.     Appendix  39  pp.     London  1809. 

From  S.  G.  Rosenblum,  Esq. 
Lavoisier.     Elements  of  Chemistry  in  a  new  systematic  order  con- 
taining all   the  modern  discoveries,   illustrated   by  thirteen    copper 
plates.     Translated  from  the  French  by  Robert  Kerr.     4th  edition. 
xxxvi  +  592  pp.     Edinburgh  1799.  From  S.  G.  Rosenblum,  Esq. 

Liebig,  Justus.  Organic  Chemistry  in  its  application  to  Agricul- 
ture and  Physiology.  Edited  from  the  manuscript  of  the  author  by 
Lyon  Playfair,  Ph.D.     xvi  +  387  pp.     London  1840. 

From  S.  G.  Rosenblum,  Esq. 

Liebig,  Justus.     Animal   Chemistiy   or   Organic   Chemistry  in  its 

applications  to  Physiology  and  Pathology.     Edited  from  the  author's 

manuscript  by  William  Gregory,  M.D.     xix  +  354  pp.     London  1842. 

From  S.  G.  Rosenblum,  Esq. 
Liebig,   Justus.     Lettres  sur  le  Chimie  et  sur  ses  applications  a 
rindustrie,  a  la  Physiologic  et  a  I'Agriculture.     Traduites  de  I'Alle- 
mand  par  le  Dr.  G.  W.  Bichon.     xi  +  331  pp.     Paris  1845. 

From  S.  G.  Rosenblum,  Esq. 

Liebig,  Justus.     Nouvelles  Letti^es  sur  la  Chimie,  consideree  dans 

ses  applications  a  I'lndustrie,  a  la  Physiologic  et  a  I'Agriculture. 

Edition  Fran9aise  publiee  par  Charles  Gerhardt.    xii-f  330  pp.    Paris 

1852.  From  S.  G.  Rosenblum,  Esq. 

Mead,    Richard.     A   Mechanical    Account   of   Poisons    in    several 

Essays.     175  pp.     London  1702.  From  S.  G.  Rosenblum,  Esq. 

Musschenbroek,   Petro  van.      Institiitiones   Physicae.     Conscriptfe 

in  usus  Academicos.     743  pp.     Leydeu  1748. 

From  S.  G.  Rosenblum,  Esq. 

Orfila,  M.  P.    Traite  des  Poisons  tires  des  regnes  mineral,  vegetal, 

et  animal,  ou  Toxicologic  Generale,  consideree  soits  les  rapports  de  la 

Physiologic,  de   la  Pathologie  et  de  la  Medicine  Legale.     Seconde 

edition.     Vol.  I.     xxxii-1-658  pp.  ;  II.     xvi  +  703pp.     Paris  1818. 

From  S.  G.  Rosenblum,  Esq. 
Parkes,   Samuel.     The   Chemical   Catechism   with   notes,  illustra- 
tions, and  experiments.     7th  edition,     x+562  pp.     London  1816. 

From  S.  G.  Rcsenblum,  Esq. 
Parkes,    Samuel.     The  Chemical   Catechism  with  notes,  illustra- 
tions, and  experiments.     8th  edition.     xxv  +  618pp.     London  1818. 

From  S.  G.  Rosenblum,  Esq. 

Rontgen,   Robert.      Die   Grundlehern  der  mechanischeu  Wiirme- 

theorie.    Erster  Theil.     xiv-f330  pp.     Mit  49   eingedruckten  Holz- 

schnitten.     Jena  1871.  From  S.  G.  Rosenblum,  Esq. 

Salmon,  William.     Supplement  to  the  New  London  Dispensary  in 

III  Books.     Containing  a  supplement  I  to  the  Materia  Medica  ;  II  to 
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the  Internal  Compound  Medicaments  ;  III  to  the  External  Compound 
Medicaments.     720  pp.     London  1683. 

From  S.  G-.  Rosenblum,  Esq. 

Short,  Thomas.  An  Essay  towards  a  Natural,  Experimental,  and 
Medicinal  History  of  the  Principal  Mineral  Waters,  xix  +  330  pp. 
Sheffield  17-10.  From  S.  G.  Rosenbhim,  Esq. 

Sutton,  Francis.  A  Systematic  Handbook  of  Volumetric  Ana- 
lysis ;  or,  the  Quantitative  Estimation  of  Chemical  Substances  by 
measure,  applied  to  Liquids,  Solids,  and  Gases.  Seventh  edition, 
enlarged  and  improved,     xi-f-587.     London  1896. 

From  the  Author. 

Thorpe,  T.  E.  Humphrey  Davy,  Poet  and  Philosopher,  vii  +  24^0 
pp.     London  1896.  From  the  Auth.or, 

ToUens,  B.  Les  Hydrates  de  Carbone,  Traduit  de  I'Allemand 
par  Leon  Bourgeois.  vi  +  770pp.  Avec  24  figures  dans  le  texte. 
Paris  1896.  From  the  Publishers. 

Whytt,  Robert.  An  Essay  on  the  Vital  and  Involuntary  Motions 
of  Animals,     x  +  392  pp.     Edinburgh  1751. 

From  S.  G.  Ro.senblum,  Esq, 


At  the  next  meeting  on  Thuraday,  Nov.  19th,  th.e  following  papers 
will  be  received : — 

"  Mercury  hyponitrites."     By  P.  C,  Ray,  D.Sc. 

"  The  nitrites  of  mercury  and  the  conditions  under  which  they  are 
formed."     By  P.  C.  Ray,  D.Sc. 

"  The  interaction  of  mercurous  nitrite  and  the  alkyl  iodides."  By 
P.  C.  Ray,  D.Sc. 

"  Crystallography  of  the  monohydrated  mercurous  nitrite."  By  T. 
H.  Holland. 

"  Sulphocamphoric  acid  and  other  derivatives  of  camphorsulphonic 
acid."     By  A.  Lapworth,  D.Sc,  and  F.  S.  Kipping,  Ph.D.,  D.Sc. 

"  Solution  and  diffusion  of  certain  metals  and  alloys  in  mercury. 
Part  II."     By  W.  J.  Humphreys. 

"  Note  on  the  heat  of  formation  of  the  silver  amalgam,  AgaHgg." 
By  Fannie  I.  Littleton. 

"  On  the  identity  of  dextrose  from  different  sources  with  special 
reference  to  the  copper  oxide  reducing  power."  By  C.  O'SuUivan, 
F.R.S.,  and  A.  L.  Stern,  D.Sc. 
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LIST  OF  PUBLICATIONS  WHICH  MAY  BE  SEEN  IN  THE 
SOCIETY'S  LIBRARY. 


Academia  Nacional  di  Ciencias  de  la  Cordoba.    Republica  Argentina. 

Boletin. 
Academy  of  Natural  Sciences  of  Philadelphia.     Proceedings. 
Akademie(Kaiserlich-Leopoldinisch-Carolinisch-Deutsclie)derNatur- 

forscher.     Yerhandlungen.     (Also   with    the    title :    Nova   acta 

AcademifB  CaBsarece  Leopoldini-Carolinae   Germanicorum  naturae 

curiosorum.)     4to. 
Akademie  (Kaiserliche)  der  Wissenschaften  in  Wien.    Denkschriften. 

(Mathematisch-Naturwissenschaftliche  Classe.) 
. Sitzungsberichte.        (Mathematisch  -  Naturwissenschaftliche 

Classe.) 
Akademie    (Koniglich-Preussiscbe)   der  Wissenscliaften    zu   Berlin. 

Monatsberichte. 
Akademie  (Koniglich-Bayerische)  der   Wissenschaften  in  Miinchen. 

Abhandlangen  (Mathematisch-Physikalische  Classe).     4to. 

Sitzungsberichte. 

Akademie    (Ungarische)    der  Wissenscliaften.     Mathematische    und 

Naturwissenschaftliche  Berichte  aus  Ungarn. 
American  Chemical  Journal.     Remsen.     2  copies. 
American  Journal  of  Pharmacy. 
American  Journal  of  Science  and  Arts.     Silliman.     8vo.    Newhaven. 

2  copies. 
American  Chemical  Society.     Journal.     2  copies. 
American  Philosophical  Society.     Proceedings.     8vo, 

Transactions. 

Analyst.     2  copies. 

Annalen  der  Chemie  und  Pharmacie.     2  copies. 

Annaleu  der  Physik  und  Chemie.    Herausgegeben  von  J.  C.  Poggen- 

dorff.     8vo.     Leipzig.      2  copies. 
Annales  Agronomiqncs.     2  copies. 

Annales  de  Chimie  ct  de  Physique.     8vo.     Paris.     2  copies. 
Annales  de  I'lnstitut  Pasteur. 
Annales  des  Mines,  on   Recueil  de  Meinoires  sur  I'Exploitation  des 

Mines.     Redigees  par  les  Ingonicurs  des  Mines.     Pai'is. 
Annali  di  Chemica  e  di  Fai'macoloaia. 
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Annuaire    de   I'Academie  Royale   des   Sciences,  des  Lettres   et    des 

Beaux-Arts  de  Belgique. 
Apothekei'   Yerein    (Allgemeiner   Dentscher).       Ai'chiv    der    Phar- 

macie. 
Arctiv  der  Pbarmacie. 
Archiv  fiir  Hygiene. 
Archiv  fiir  die  gesammte  Physiologic  von  Menschen  und  Thieren. 

Herausgegeben  von  F,  Pfliiger. 
Archiv  fiir  Pathologische  Anatomic  iind  Physiologic  und   fiir  Kli- 

nische  Medicin.     Herausgegeben  von  Rudolf  Virchow. 
Archives  Neerlandaises  des  Sciences  exactes  ct  naturelles. 
Army  Medical  Department.     Reports. 
Asclepiad. 

Australasian  Journal  of  Pharmacy. 
Berichte  der  Deutschen   Chemisclien   Grcsellschaft  zu  Berlin.     8vo. 

1868.     2  copies. 
Biedermann's    Centralblatt    fiir   Agrikulturchemie    und    rationellen 

Landwirthsch.afts-Beti'ieb.     2  copies. 
Birmingham  Philosophical  Society.     Proceedings. 
Bulletin  de  I'Academie  des  Sciences,  des  Lettres  et  des  Beaux  Arts 

de  Belgique.     8vo.     Bruxelles. 
Bulletin  de  I'Academie  Imperiale  des  Sciences  de  St.  Petersboarg. 
Bulletin  de  I'Association  Beige  des  Cliimistes. 
Bulletin  de  la  Societe  Chiraique  de  Paris.     2  copies. 
Bulletin  de  la  Societe  Industrielle  de  Mulhouse. 
Bulletin  de  la  Societe  des  ITaturalistes  de  Moscou. 
Bulletin  International  de  I'Academie  des  Sciences  de  Cracovie. 
Bureau  International  des  Poids  et  Mesnres.     Travaujs. 
Cambridge  Philosophical  Society.     Transactions. 

Proceedings. 

Canada.     Geological  and  N"atural  History  Survey.     Reports. 

Carlsberg  Laboratoriet. 

Centralblatt  fiir  Bakteriologie.     Series  I  and  II. ' 

Chemical  ]!^ews  and  Joui^nal  of  Physical  Science.     2  copies. 

Chemical  Trades  Journal. 

Chemiker  Zeitung. 

Chemisches  Centralblatt.     Repertorium  fiir  Reine,  Pharmaceutiscbe 

Physiologische  und  Technische  Chemie.     2  copies. 
Chemische  Industrie. 

Chemisch-Technisches  Repertorium.     E.  Jacobsen. 
Chemist  and  Druggist. 
Cimento  (II  Nuovo).     Giornale  di  Fisica,  Fisica  Matematica,  Chimica 

e  Storia  Naturale. 
Comptes  rendus  des  Seances  de  la  Societe  de  Biologic. 
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Comptes    rendus    Hebdomadaires    des    Seances    de    I'Academie    des 

Sciences.     2  copies. 
Cornwall  Polytechnic  Society's  Annual  Reports.     8vo.     Falmouth. 
Deutsche  Chemiker  Zeitung. 

Dingier  (E.  M.).     Polytechnisches  Journal.     8vo.     Augsburg. 
Dorpat,  Pharmakologischen  Institutes,  Arbeiten  des. 
Dublin  Society  (Ro^al).     Scientific  Transactions. 

Scientific  Proceedings. 

Electrical  Engineer. 

Engineering. 

Fortschritte  der  Electrotechnik. 

Fortschritte  der  Physik.      Dargestellt  von  der  Physikalischen  Gesell- 

schaft  zu  Berlin. 
Fortschritte  der  Theerfai'benfabrikation. 
Forschuugen  auf  dera  Gebiete  der  Agricultnr  Physik.     Herausgege- 

ben  Yon  E.  Wollny. 
Gazzetta  Chimica  Italiana.     2  copies. 
Geological  Society.     Quarterly  Journal. 
Glasgow  Philosophical  Society.     Proceedings. 
Industries  and  Ii"on. 

Jahrbuch  der  Organischen  Chemie.     Miuuuni. 
Jahresbericht  iiber   die   Fortscliritte   auf    dem    Gesammtgebiete  der 

Agi'iculturchemie. 
Jahresbericht    iiber   Pharmacognosie,    Pharmacie,   uud    Toxicologic, 

von  G.  Dragendorlf  (now  Jahrbuch  der  Pharmacie). 
Jahresbericht  iiber  die  Fortschritte  der  Chemie. 

Jahresbericht  iiber  die  Fortschritte  der  Chemischen  Technologie,  fiir 
Fabrikauten,      Chemiker,      Pharmaceuten     und     Cameralisten. 
Herausgegeben  von  Dr.  Johannes  Rudolf  v.  Wagner. 
Jahresbericht  iiber  die  Fortschritte  der  Thierchemie.     Herausgegeben 

von  Dr.  Richard  Maly. 
Jahi"esbericht     iiber     Zackerfabrikation.       Herausgegeben    vun    K. 

Stammer*. 
Journal  of  the  Camera  Club. 
Journal  of  the  College  of  Science.     Japan. 
Journal  of  the  Fi-anklin  Institute.     Philadelphia. 
Journal  of  the  Iron  and  Steel  Institute.     8vo.     Loudon. 
Journal  de  Pharmacie  et  de  Chimie.     2  copies. 
Journal  of  Physical  Chemistry,  The.     2  copies. 
Journal  fiir  Praktische  Chemie.     2  copies. 
Journal  of  Gas  Lighting. 
Journal  of  the  Sanitary  Institute. 
Journal  of  the  Society  of  Arts. 
Journal  of  the  Society  of  Dyers  and  Colourists. 
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Journal  of  the  Society  of  Chemical  Industry.     2  copies. 

Journal  of  the  Federated  Institutes  of  Brewing.     2  copies. 

Journal  of  the  Tokio  Chemical  Society. 

Kew.     Bulletin. 

Kongliga  Svenska  Yetenskaps  Akademiens  Handlingar. 

Ofyersigt  af  Fdrdhandlingar.     8vo. 

Landwirtschaftlichen  Versuchs-Stationen.     Organ  fiir  Naturvvissen- 

schaffcliche  Forschungen  auf  dem  Gebiete  der  Landvvirtschaft. 
Lincei.     Memorie. 

Transunti. 

Rendiconti. 

Liverpool  Literary  and  Philosophical  Society.     Pi-oceedings. 

L'Orosi. 

Local  Government  Board.     Medical  Officer's  Reports. 

Manchester  Literary  and  Philosophical  Society.     Memoirs. 

Proceedings. 

Mineralogical  Society  of  Great  Britain  and  Ireland.     Magazine  and 

Journal. 
Mineralogische  und  Petrographische  Mittheilungen.     Herausgegeben 

von  G.  Tschermak. 
Mint  (Royal).     Annual  Reports  of  tlie  Deputy-Master. 
Monatshefte  fiir  Chemie.     2  copies. 
Moniteur  Scientifique. 
Nature. 
Natui^historisch  -  Medicinischer    Verein    zu    Heidelburg.        Verhand- 

lungen. 
Neues    Jahrbuch    fiir    Mineralogie,     Gcologie,    und     Palseontologie. 

2  copies. 
Obser?atoire  de  Montsouris.     Annuaire. 
Pharmaceutical  Journal  of  Australasia. 

Pharmaceutical  Journal  and  Transactions.     8vo.     London.     2  copies. 
Pharmaceutische  Rundschau  (now  Pharmaceutical  Review). 
Philosophical  Magazine. 
Photographic  News.     2  copies. 

Pliysical  and  Chemical  Society  of  Russia.     Journal. 
Physical  Society.     Proceedings. 
Physikalisch-Medicinische    Gesellschaft    in    Wiirzburg.      Sitzungs- 

berichte. 

■ Verhandlun^en. 

Physikalisch-Technische  Reichsanstalt,    Berlin.       Wissenschaftliche 

Abhaudlungeu. 
<5aarterly  Journal  of  Microscopical  Science. 
Recaeil  des  Travaux  Chimiques  des  Pays-Bas. 
Repertoi'ium  der  Technischen  Journal-Litteratnr.     Berlin. 
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Report  (Arrnual)  of   tlie  Leeds  Philosophical  and  Literary  Society. 

Reports  of  the  Meetings  of  the  British  Association  for  the  Advance- 
ment of  Science. 

Reports   of  the  Meetings  of  the  Australasian   Association   for   the 
Advancement  of  Science. 

Royal  Agricultural  Society.     Journal. 

Royal  Astronomical  Society.     Memoirs.     4to. 

Monthly  Notices.     8vo.     London. 

Royal  Institution  of  Great  Britain.     Proceedings. 

Royal  L-ish  Academy  of  Sciences,  Dublin.     Proceedings. 

Transactions. 

Royal  Microscopical  Society.     Journal. 

Royal  Photographic  Society.     Journal. 

Royal  Physical  Society  of  Edinburgh. 

Royal  Society  of  Edinburgh.     Transactions. 

Proceedings. 

Royal  Society  of  London.     Philosophical  Transactions. 

Proceedings.     2  copies. 

Royal  Society,  Sydney.     Transactions. 

Science  Progress. 

Smithsonian  Contributions  to  Knowledge. 

Smithsonian  Reports. 

Miscellaneous  Collections. 

Soap-maker  and  Perfumer. 

Stahl  und  Eisen. 

Stazioui  sperimentali  agrarie  italiane. 

Timehri.     The  Journal  of   the  Royal  Agricultural  and  Commercial 
Society  of  British  Guiana. 

United  States  Geological  Survey.     Monographs. 

Annual  Reports. 

Veraandlungen  der  Naturforschenden  Gesellschaft  zu  Basel. 

Verslagon  en  Mededeelingen  des  Koninklijke  Akademie  van  Weten- 
schappen  (Afdeeling  Naturkunde). 

Videnskabernes    Selskab    (Kongelige   Danske).     Oversigt    over    det 
Eordhandlinger.     Kjobenhavn. 

Vierteljahresschrift  der  Chemie  der  Nahrungs  und  Genussmitttl 

Vierteljahresschrift  der  Naturforschenden  Gesellschaft  in  Zurich. 

Year-Book  of  Pharmacy,  and  Transactions   of  the    British  Pharma- 
ceutical Conference. 

Yorkshire  Philosophical  Society.     Annual  Reports. 

Zeitschrift  fiir  Analytische  Chemie.    Herausgegeben  von  C.  Remigiu& 

Eresenius,  unter  Mitwirkung  von  H.  Eresenius.     2  copies. 
Zeitschrift  fiir  angewandte  Chemie.     2  copies. 
Zeitschrift  fur  Anorganische  Chemie.     2  copies. 
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Zeitschrift  fiir  Biologic. 

Zeitschriffc  fllr  Elektrocliemie. 

Zeitsclunft  filr  Hygiene. 

Zeitsclii'ift  fiir  Instrumentenkunde. 

Zeitschrift  fiir  Kiystallographie  und  Mineralogie.       Herausgegeben 

von  P.  Groth. 
Zeitschrift  fiir  Physiologische  Chemie.    lieransgegeben  von  F.  Hoppe- 

Seyler. 
Zeitschrift  fiir  Rubenzackerindustrie.     2  copies. 
Zeitschrift  fiir  Physikalische  Chemie.     2  copies. 
Zeitschrift  fiir  Zuckerindustrie  in  Bohmen. 


Journals,   duplicate  copies  of  which  are  in  the  Library,  may  be 
borrowed  by  Fellows. 


CEETIFICATES   OF   CANDIDATES   FOR   ELECTION 
AT  THE  NEXT  BALLOT, 


N.B. — The  names  of  those  who  sigu  from  "  General  Knowledge  " 
are  printed  in  italics. 

The    following    Candidates    will    be    balloted   for    on    Thursday, 
December  3,  1896  :— 

Aykroyd,  Henry  Edward, 

Ashwell,  Tollen  Lane,  Bradford. 
One  of  PrincijDals  of  Wm.  Aykroj'd  &  Sons,  Oakwood  Dye 
Works.  Director  of  the  Chemical  and  Technical  Investigations  at 
the  Dye  Works.  Seven  years  private  Student  in  F.  W.  Richardson's 
Analytical  Laboratory.  Honours  Organic  Chemistry,  Science  and 
Art,  1892.  Conjoint  author  of  recent  original  papers  on  "  Sulphites, 
Sulphates,  &c.",  "  Cachou  de  Laval"  (J. S.C.I).  Member  of  Com- 
mittee Yorks.  Sec,  S.C.I. 

F.  W.  Richardson.  G.  W.  S  latter. 

Henry  R.  Procter.  Ai'thur  Smithells. 

J.  J.  Hummel.  C.  Rawson. 

Ballingall,  William. 

'"  Ardarroch,"  Dundee. 
Manager  of  Messrs.  Ballingall  &  Son,  Brewers,  Dundee.  Studied 
at  University  College,  Dundee,  under  the  late  Dr.  Carnelley,  and 
Dr.  Percy  Frankland,  F.R.S.;  also  the  Chemistry  of  Brewing,  under 
Mr.  Lawrence  Briant,  F.C.S.  F.R.M.S.,  Mem.  Soc.  Pub.  Anal.,  Master 
of  Arts,  St.  Andrew's  University.  Analytical  Chemist  of  Park  and 
Pleasance  Breweries,  Dundee,  for  past  six  years. 

William  Frew.  Andrew  Thomson. 

James  R.  Appleyard.  Lawrence  Briant. 

Arthur  J.  Starey.  Johii  Fvgijic. 

Franh  W.  Young. 

Bathurst,  Charles,  jun. 

Lydney  Park,  Gloucestershire. 
B.A.    (Oxon),   Barrister- at-Law,    &c.,    &c.      Gold   Medallist   and 
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Member  of  the  Royal  Agricultural  College  (by  examination).  Silver 
Medallist  and  Life  Member  of  the  Royal  Agricultural  Society  (by 
examination). 

Edward  Kinch.  Cecil  Cooke  Duncan. 

J.  Augustus  Voelcker.  J.  Henry  Gilbert. 

A.  H.  Church.  George  Embrey. 

T.  A.  Biclison. 

Bay,  Lauritz  Hansen. 

The  Grammar  School,  Carlisle. 
Science  Master  at  Carlisle  Grammar  School.  Studied  under 
Mr.  John  Howard,  1888-1889,  and  later  under  Professor  Tilden,  at 
the  Royal  College  of  Science,  S.W,  Formerly  Science  Master  and 
Lecturer  in  Chemistry  under  the  Essex  County  Council,  at  Palmer's 
School,  Grays.  Have  also  lectured  in  Chemistry  under  the  Derby- 
shire County  Council  at  Wirksworth  and  Matlock,  while  Science 
Master  at  Wiiksworth  Grammar  School.  At  present  attempting 
Research  Work  in  private  laboratory. 

William  A.  Tilden.  W.  Palmer  Wynne. 

Chapman  Jones.  Arnold  Eiloart. 

H.  H.  Slater. 

Browne,  Charles  Edward. 

2,  Hiuton  Villas,  Cheltenham. 
Science  Master,   the  Training  College,  Cheltenham.     Gi-aduate  in 
Science  (London).     1st  Class  Honours,  Practical  Chemistry,  Science 
and  Art  Department.     Science  Master  and  head  of  Chemical  Depart- 
ment. 

B.  S.  Gott,  M.A.  (Cantab.).         A.  E.  Tutton. 
Frank  Gossling.  i?.  Meldola. 

Robt.  G.  Grimwood. 

Cobb,  Walter  'William, 

Hilton  House,  Atherstone, 
Assistant  Schoolmaster.  M.A.,  Oxon,  Science  Master  of  the 
Atherstone  Grammar  School.  Late  Junior  Student  of  Chi-ist  Church, 
Oxford.  Honours  in  Final  School  of  Natural  Science,  Oxford,  1879. 
Registered  Teachef  of  Science,  under  the  Science  and  Art  Depart- 
ment, South  Kensington.  Since  1879,  the  pupils  of  the  candidate 
have  gained  about  200  certificates,  chiefly  in  Chemistry,  from  the 
South  Kensington  Department.  A  private  pupil  is  now  a  Professor 
at  the  Royal  College  of  Science,  London  ;  another  won  "iud  Prize  from 
the  Warwick  County  Council  in  Chemistry  in  1893.  Other  private 
pupils  have  won  eight  medals,  including  two  gold  ones  for  Chemistry, 
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from  the  Royal  (Dick)  Yeteriiiai  j  College,  Edinburgli,     Candidate  is 
now  Lecturer  on  Chemistry  to  the  Warwick  County  Council. 

A.  Vernon  Harcourt.  Harold  B.  Dixon. 

T.  C.  Sharrott.  W.  W.  Fisher. 

John  Conwy.  V.  S.  Veley. 

Cross^  George  Harold,  B.Sc, 

Balliol  College,  Oxford. 
Selected  candidate  iu  the  Indian  Civil  Service.     Three  years  in 
the  Chemical  Laboratories,  Owens  College,  Manchestei'.     B.Sc,  with 
1st  Class   Honours,  in   the  Honours  School  of   Chemistry,  Victoria 
University.     University  Scholar  in  Chemistry,  1893. 

H.  B.  Dixon.  G.  H.  Bailey. 

W.  H.  Perkin,  jun.  A.  Harden. 

P.  J.  Hartog. 

Duncan,  William, 

Edinburgh. 
Pharmaceutical  Chemist  and  Teacher  of  Chemistry  and  Pharmacy. 
The  candidate  has  been  for  10  years  Lecturer  in  Chemistry  to 
pharmaceutical  students,  and  in  Materia  Medica  to  medical  students, 
at  the  Royal  Dispensary,  Edinburgh ;  this  course  in  the  hitter  is 
accepted  by  the  University  Couri.  He  has  also  conducted  numerous 
investigations  in  Pharmaceutical  Chemistry,  particularly  in  regard  to 
alkaloids,  the  results  of  which  have  from  time  to  time  been  published 
in  the  Pharmaceutical  Journal. 

M.  Carteighe.  Thomas  Tyi-er, 

Alex.  Crum  Brown.  John  Attfield. 

Alex.  Gunn.  Peter  MacEwan. 

Leonard  Dobbin.  Wyndham  R.  Dunstan. 

H.  Helbing.  Fred.  W.  Fletcher. 

Elliott,  Walter  John, 

5,  Dover  Place,  Clifton,  Bristol. 
Schoolmaster.     M.A.   Cambridge.     Senior    Science  Master  in  the 
Grammar  School,  Bristol. 

Sydney  Young.  Arthur  Richardson. 

Thomas  H.  Easterfield.  W.  J.  Sell. 

H.  J.  H.  Fenton. 

Fleet,  John  Thomas, 

Rugby,  Warwickshire. 
Analyst.     Examination  of  Seaweeds,  &c.,  for  Iodine.     Examination 
of  Blue  Clays  for  Alumina  and  Iron.     Chemical  Toxicology.    General 
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Analyst   in  Rugby.       Student    at    Wolsingliara    Grammar    School. 
Technical  College  and  Rutherford's  College,  Ncwcastle-on-Tyne. 

Leopold  M.  Deane.  W.  F.  Wyley. 

H.  W.  Jones.  Bernard  E.  Smith. 

Watson  Smith.  T.  H.  Bodd. 

G.  Stallard. 

George,  George, 

Regent  Street,  Kingswood,  near  Bristol. 
Assistant  Master,  Merchant  Venturers'  Technical  College,  Bristol. 
Inter.  B.Sc.  (Lond.).  Second  Class  Honours  in  Physics.  A.I.C.  by 
Examination  (January,  1896).  Studied  Chemistry  at  Merchant 
Venturers'  Technical  College,  Bxnstol,  since  September,  1889,  under 
T.  Coomber,  Dr.  Cook,  H.  J.  Palmer,  Dr.  Tingle,  Dr.  Leicester, 
Professor  Wertheimer,  and  G.  P.  Darnell-Smith.  Have  done  a  good 
deal  of  commercial  work  in  Analytical  Chemistry.  Am  taking  Final 
B.Sc.  Examination  (Lond.)  in  October  next. 

J.  Wertheimer.  G,  P.  Darnell- Smith. 

James  Leicester.  Ernest  H.  Cook. 

J.  Bishop  Tingle. 

Hill,  Arthur  Croft, 

Trinity  College,  Cambridge. 
B.A.  (Cantab.)  ;  1st  class  Natural  Science  Tripos,  Parts  I  and  11 
(special   subjects,  Physiology  and  Chemistry).     At  present  engaged 
in  research  in  Physiological  Chemistry. 

James  Dewar.  W.  J.  Sell. 

H.  J.  H.  Feuton.  Alexander  Scott. 

A.  Sheridan  Lea. 

Hill,  Charles  Alexander, 

Hawthorns,  South  Road,  Clapham  Park. 
Manufacturing  Chemist.  Studied  at  the  school  of  the  Pharma- 
ceutical Society ;  woi'ked  at  the  Chemical  Laboratory,  St.  Thomas' 
Hospital,  for  one  year  ;  and  for  one  year  in  the  Research  Laboratory 
of  the  Pharmaceutical  Society.  Subsequently  has  been  engaged 
in  research  work.  Associate  of  the  Institute  of  Chemistry. 
Wyndham  R.  Dunstan.  Percy  F.  Frankland. 

Herbert  McLeod.  Otto  Hehner. 

Francis  H.  Carr. 

Hinchley,  John  William, 

Baggeholme  Road,  Lincoln. 
Metallurgist.      Associate   of  Royal  School    of  Mines   (1st  class). 
National  Scholar  (1893).    Whitworth  Exhibition  (1894)  and  Scholar 
(1896).     4 — 5  years    in  Laboratory  at   Lincoln    School   of    Science 
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and  Roral  College  of  Science.  Honours  1st  class,  Practical  and 
Theoretical  (2nd  ia  Chemistry,  1st  in  Metallurgy)  Chemistry  and 
Theoretical  and  Practical  Metallurgy,  Science  and  Art  Department. 

W.  C.  Roberts  Austen.  William  A.  Tilden. 

John  Hope  Belcher.  W.  Palmer  Wynne. 

M.  0.  Fors'cer.  J.  S.  S.  Brame. 

Lawrence,  William  Trevor, 

57,  Prince's  Gate,  London,  S.W. 
Private   reseai'ch.     B.A.,   Oxford,   Honour  Schools,    1893.     Ph.D. 
Berlin,  1896.     Three  years  with  Prof.  Etnil   Fischer.     Now  in  Prof. 
Perkins'    Laboratory,    Manchester.     Published    work.     Die    Verbin- 
climgen  der  Zuckerarfen  mit  Mercaptanen,  Berlin,  1896. 
Henry  E.  Roscoe.  E.  Frankland. 

P.  A.  Abel.  M.  Holzmann. 

W.  Palmer  Wynne. 

Littlefield,  Robert  Dexter, 

23,  Wightman  Road,  Harringay,  N". 
Student   of    Chemistry.     During   the   last  three  years  have  been 
studying  Chemistry  and  Physics  at  University  College,  Gower  Street. 
Now  Demonstrator  in  Chemistry  in  the  Laboratory  of  the  Pharma- 
ceutical Societ_y. 

William  Ramsay.  J.  Norman  Collie, 

^lorris  W.  Travers.  John  Shields, 

Edward  C.  Cyril  Baly.  Arthur  Lapworth. 

W.  A  II.  Naylor. 

Lloyd,  Thomas  Henry, 

Penygraig,  Pontipridd. 
Analytical  Chemist.  I  have  been  engaged  at  the  Dowlais  Iron 
Company's  laboratory  for  3  years,  and  at  Dr.  Dykes'  Public  Health 
Laboratory  for  one  year ;  as  Chemist  to  the  Pottsville  Iron  Com- 
pany one  year,  and  have  worked  for  2  years  at  University  College, 
Cardiff. 

Claude  M.  Thompson,  M.A.,  R.  W.  Atkinson. 

D.Sc,  F.C.S.  Robt.  H.  Owen. 

A.  A.  Read.  E.  P.  Perman. 

Thomas  Hughes, 

Lockwood,  Thomas  William, 

Heckniondwike. 

Science  Teacher.     Studied  Chemistry  at  the  Dewsbary  Technical 

School,  the   Royal   College  of   Science,  and   the  Yorkshire   College. 

Studied  Experimental  and  Chemical  Physiology  at  the  Leeds  Medical 

School.      Obtained  First    Class   Honours   Inorganic    and    Honours 
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Organic  Chemistry,  Science  and  Art  Department,  South  Kensington. 
Teacher   of    Chemistry    at    the    Batley    and    Liversedge    Technical 
Schools.     Science  Teacher  to  the  Heckmondwike  School  Board. 
Arthur  Smithells.  Henry  R.  Procter. 

I.  Patchett.  Julins  B.  Cohen. 

Thos.  Ewan.  Herbert  Ingle. 

F.  W.  Branson.  J.  Willis  Marshall. 

William  A.  Tilden.  Chapman  Jones. 

Alfred  H.  Allen.  Martin  0.  Forster. 

G.  S.  NeictJi. 
Manners,  Hugh, 

Academy  House,  Airdrie. 
Rector,  Airdrie  Academy.  Principal  of  Airdrie  Science  and  Art 
School,  Teacher  of  Chemistry,  Airdrie  Academy,  and  formerly  one 
of  the  Science  Masters,  High  School,  Glasgow.  M.A.,  B.Sc.  (Glas. 
Univ.).  First  Class  Honours,  Practical  Organic  and  Inorganic 
Chemistry,  Science  and  Art  Department. 

John  Ferguson.  A.  Humboldt  Sexton. 

J.  T.  Bottomley.  Horatio  Ballantyne. 

G.  G.  Henderson.  James  J.  Bohhie. 

Echo.  G.  Stanford.  James  McCutcheon. 

Geo.  Bitchie. 

Marks,  Edward  Seaborn, 

Astwood  House,  111,  Cromwell  Road,  S.W. 
Metallurgical  Chemist.     Have  studied  Chemistry  (Theoretical  and 

Practical)  at  the   Royal   School  of  Mines  under  Professor  Thorpe ; 

Physics  under   Professor  Riicker,   and  Metallurgy  under  Professor 

Roberts-Austen,  and  am  an  Associate,  in  Metallurgy,  of  the  Royal 

School  of  Mines. 

T.  E.  Thorpe.  W.  Palmer  Wynne. 

Hem*y  C.  Jenkins.  Ernest  A.  Smith, 

Philip  Schidrowitz.  Otto  Rosenheim. 

Mayfield,  Arthur  Stanley, 

Avenue  House,  Beverley  Road,  Hull. 
Analyst  with  Messrs.  S.  Tudor  &  Co.,  Lead  Works,  Hull.  Have 
passed  Honours  Practical  Advanced  Theory  Inorganic.  Analyst 
with  Messrs.  S.  Tudor  &  Co.,  Hull.  Have  studied  at  the  Royal 
Institution,  Hull,  under  Mr.  G.  Carr  Robinson,  F.R.S.E.,  F.I.C., 
F.C.S.,  and  done  general  Analytical  work.  Have  made  investiga- 
tions in  the  manufacture  and  compcsition  of  White  Lead,  &c. 
G.  Carr  Robinson.  Allan  T.  Hall. 

Fred.  E.  Johnson.  H.  Irving  Foster. 

John  Pattinson.  J.  Carter  Bell. 

C.  G.  Graham. 
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Miller,  William  M., 

Prye  Estate,  Wellesley  Pi-ovince,  Penang,  Straits  Settlements. 

Chemist.     Diploma  and  Gold  Medal  of  the  College  of  Science  and 

Arts,    Glasgow,    1884.       Author   of    paper    on    Rum    Manufacture. 

"  Themeri,"    Improvements     in     Rum     and     Sugar     Manufacture 

(Colonial). 

James  Napier.  John  S.  Mac  Arthur.         John  Clark. 

R.  R.  Tatlock.  Horatio  Ballautyne. 

Moore,  Landon  Clarence, 

19,  Mecklenburgh  Square,  W.C., 
Student  of  Chemistry.  Educated  at  University  College  School. 
Have  been  studying  Chemistry  for  four  years  at  the  Birkbeck 
Institute,  and  am  desirous  of  devotiog  myself  ultimately  to  Chemical 
Research.  Particularly  wish  to  receive  the  Society's  Journal. 
Undergraduate  of  London  University. 

J.  Woodward.  F.  Gossling.  E.  G  Clayton. 

Temple  Orme.  Henry  Bradford.        J.  Kear  Colioell. 

Moss,  Francis  Ambrose, 

Menzies,  Western  Australia. 
Assayer  and   Consulting  Metallurgist.      Certificated  Assayer  and 
Metallurgist.      Four  years  chief   Chemist   B.   H.   P.   Co.'s  ReGnery. 
Present    engaged    in   private    practice    as    Assayer   and    Consulting 
Metallurgist. 

W.  T.  Gronow.  James  C.  Fraser. 

L.  R.  Scammell.  T.  J.  Greenway. 

T.  C.  Cloud. 

Moss,  Herbert  William, 

Broken  Hill   Proprietary   Co.,  Ltd.,  Port  Pirie,  South   Aus- 
tralia. 
Metallui-gist.      Certificated  Assayer  and   Metallurgist   and   Mine 
Surveyor.     Five  years  Chemist  and  Assayer  to  the  B.  H.  P,  Co.,  Ltd. 
Present  Assistant  Superintendent  B.  H.  P.  Co.,  Ltd. 
W.  T.  Gronow.  T.  C.  Cloud. 

James  C.  Fraser.  L.  R.  Scammell. 

T.  J.  Greenway. 

Mothe,  Joseph  Terrence  de  la, 

Grand   Bacolet  Estate,  St.  Andrew's  Parish,  Grenada,  West 
Indies. 

Agricultural    Consulting    and   Analytical  Chemist.      Diploma   in 

Agricultui-e  of  the  Cambridge  University.  1st  Class  Certificate  of 

the  Royal  Agricultural  Society  of  England.  Diploma  and  Member- 
ship of  the  Highland  and  Agricultural  Society  of  Scotland.     Student 
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for  over  3  years  at  Agricultural  College,  Aspatria.    Pupil  in  Analyti- 
cal work  under  Prof.  Lloyd  since  January,  1895. 

Fredk.  J.  Lloyd.  J.  Augustus  Voelcker. 

Alexander  Cameron.  R.  Budmer. 

John  M.  Thomson.  Herbert  Jackson. 

Muter,  Alexander  Henry  Mitchell, 
The  Chatelet,  Hoi'ley,  Surrey. 
Analytical  Chemist.     Three  years  course  in  King's  College  under 
Professor  Thomson.     Subsequently  passed  the  Examination  as  Asso- 
ciate of  the  Institute  of  Chemistry,  and  now  employed  at  the  South 
London  Public  Laboratory. 

John  M.  Thomson.  John  Miiter. 

Herbert  Jackson.  Bernard  Dyer. 

Leonard  de  Koningh. 

Pearsall,  William  Harrison, 

The  School  House,  Dalton-in-Furness. 
Principal  of  the  Higher  Grade  School,  Dalton-in-Furness.  Smith 
Memorial  Scholarship  for  Advanced  Theoretical  and  Practical 
Chemistry,  Council  Piize  and  4  Queen's  Prizes  (Science  and  Art 
Dept.),  Birmingham,  1884.  Lecturer  in  Chemistry,  Birmingham 
School  Board.  For  years  engaged  in  teaching  the  subject  in  the 
school  laboratories,  and  also  for  the  Technical  Board  under  Science 
and  Art  Dept.  here  and  at  Stourbridge. 

Arthur  Adams.  Horace  W,  Crowther. 

Alfred  R.  Gower.  Charles  Bayliss. 

Arthur  Hadley.  Thos.  W.  Berry. 

F.   W.  V/'estaway.  W.  J.  Lancaster. 

H.  S.  Shorthouse.  William  W.  Butler. 

Potts,  Henry  William, 

Euroa,  Victoria. 
Analytical  Chemist.  Trained  in  the  Government  Analytical 
Laboratory,  Queensland,  under  Karl  Theodor  Staiger,  Ph.D.,  F.L.S., 
Ac,  1873  and  1874.  Examiner  in  Chemistry  to  the  Dental  Board  of 
Victoria,  under  Part  II,  "  Medical  Act,"  1890— 1888— 1892.— G-'orerw- 
mmt  Gazette,  May  11th,  18S8.  Analyst  to  the  Euroa  Butter,  Cheese, 
and  Ice  Factory  Company,  Limited,  at  which  the  "  System  of  Pay- 
ment by  Results  "  was  formulated  and  introduced,  1893.  Author  of 
several  papers  on  "  Milk  Testing,  Preserving,  &c." 

Baron  Ferd.  von  Mueller,  M.D.  L.  R.  Scammell. 

J.  Pond.  C.  R.  Blackett. 

M.  Carteighe.  A.  W.  Craig. 
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Power,  Frederick  B elding, 

21,  Qaeeu  Square,  Bloom&bury,  W.C. 
Director  of  "  the  Wellcome  Research  Laboratories,"  42,  Snow  Hill, 
E.G.     Ph.D.  of  the  University  of  Strassburg.     Formerly  Professor 
of  Pharmaceutical  Chemistry  in  the  University  of  Wisconsin,  U.S.A. 
Late  Director  of  tlie  American  Laboratories  of  Schimmel  &  Co. 
H,  A.  D.  Jowett.  Wyndhara  R.  Dnnstan.  R.  Meldola. 

David  Howard.  Alfred  G.  Howard. 

Russell,  William, 

Summerlie,  Coatbridge,  N.B. 
Analytical  Chemist  and  Assayer.  Four  years  in  Glasgow  City 
Analysts'  Laboratory.  Seven  years  Chemist  to  Summerlie  &  Mossend 
Iron  and  Steel  Company.  Four  years  Lecturer  on  Metallui'gy  at  Coat- 
bridge Technical  School;  presently  with  the  Cassel  Gold  Extracting 
Co.,  Glasgow. 

Robert  R.  Tatlock.  Horatio  Baliantyne. 

Alfred  James.  John  S.  MacArthnr. 

Hugh  Barclay,  Alexander  M.  M;i;tin. 

Saville,  Arthur  Edwin, 

83,  Richmond  Terrace,  Darweu. 
Chemist  and  Assistant  Manager  of  the  Darwen  Corporation  Gas 
Works.  Has  had  experience  at  Gas  Works,  Sulphate  of  Ammonia 
Works,  and  Tar  Distillation  Works,  and  is  fully  qualified  to  take 
over  management  of  an}'  or  all  of  these.  Has  a  smnd,  practical 
knowledge  of  Advanced  Chemistry,  both  Organic  and  Inorganic. 
Hy.  Ellison,  Jun.  Thos.  Duxbury. 

Francis  Henry  Tate.  Geo.  A.  Milne. 

E.  Hatcorth. 

Seabrooke,  Herbert  Cecil, 

The  Echoes,  Grays,  Essex. 
Research    Assistant.       Three   years    student    Finsbury    Technical 
College.      Two    years   -with    Dr.    Moritz  and    Dr.    Morris,  past    18 
months    as    Research    Assistant.      Associate    of    the   Institute   of 
Chemistry. 

G.  Harris  Morris.  E.  R.  Moritz.  W.  W.  Cheadle. 

Horace  T.  Brown.  J.  H.  Millar. 

Shimomura,  Kotaro, 

Dotemachi,  Kioto,  Japan. 

Professor  of  Chemistry,   Harris  School  of   Science,   Kioto.     S.B, 

(Worcester  Polytechnic  Institute,  Worcester,  Mass.,  U.S.A.,  1888). 

Studied  under  Professor   Ira  Remsen,  Johns   Hopkins'  University, 

1888 — 1889.     Director  and  Professor  of  Chemistry  in  Harris  School 
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of  Science,  18S9— 1896.  Papers  :  "  On  the  Theories  in  regard  to 
the  Formation  and  Composition  of  the  '  Chemical  Elements,'  "  1888  ; 
experimental  work  "  On  the  Oxidation  of  certain  Aromatic  Isomeric 
Compounds,"  submitted  to  Remsen,  1895. 

Watson  Smith.  R.  J.  Friswell.  Edward  Kinch. 

Arthur  J.  Dickinson.  Williaiu  liamsay. 

Sodeau,  William  Horace,  B.Sc.  (Lond.),  A.I.C., 
25,  Shore  Road,  South  Hackney,  N.E. 
Assistant  Demonstrator  of  Chemistry,  King's  College,  London. 
Educated  at  King's  College,  London.  Obtained  the  "  Daniell 
Scholarship"  in  Chemistry  at  that  College  in  1891.  Passed  the 
Intermediate  Science  Examination  in  1893  with  "  1st  Class  Honours 
in  Chemistry  and  Physics,"  and  "  Neil  Arnott  Medal "  in  Physics. 
"  Honours  in  Chemistry  and  Physics  "  at  B.Sc.  examination  in  1895. 

John  M.  Thomson.  W.  D.  Halliburton. 

Herbert  Jackson.  Wyndhani  R.  Dunstan. 

Patrick  H.  Kirkaldy.  A.  K.  Huntington. 

Thompson,  Charles, 

Grammar  School,  Coatham,  Redcar. 
Science  Master.     B.Sc.  degree  of  London  University  in  Chemistry, 
Physics,  and   Geology.      A  Teacher    of    Chemistry    for   five   years. 
Holder  of  Honours  Certificates  in  Chemistry  from  Science  and  Art 
Department. 

J.  E.  Stead.  Jno.  Archyll  Jones. 

Alex.  F.  Hogg.  Wm.  Whitehouse. 

H.  Frankland.  E.  H.  Saniter. 

C.  H.  Eidsdale.  H.  E.  Wright. 

Walker,  William  Henry. 

Stafford  Street,  Willenhall,  Staffs. 
Manufacturing  Chemist.  Four  years  Student  of  Chemistry,  Fi*ee 
Librar}"  Science  School,  Wolverhampton.  Six  months  Student  in 
Laboratory  of  Mr.  b'.  H.  Alcock,  F.l.C,  Birmingham.  1st  Class 
Honours  Pi'actical  Chemistry  (Science  and  Art  Department).  Asso- 
ciate Pharmaceutical  Society  (Minor  Examination,  1896). 

Wm.  Whitehouse.  Alfred  Southall. 

F.  H.  Alcock,  F.l.C.  W.  F.  Wyley. 

H.  W.  Jones.  W.  H.  Richardson. 

Percy  F.  Frankland.  J.  H.  Hichens,  M.A. 

Watson,  William, 

School  House,  Kingsbridge,  S.  Devon. 
Headmaster  of  Kingsbridge  Grammar  School.     Student  Chemical 
and  Physical  Laboratories,  Oxford.     M.A.  Oxford.     Science  Master, 
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Cowbridge  Grammar  Scliool,  Glamorganshire,  1881 — 1887.     Teacher 
of  Science  under  Devonshire  County  Council,  1892—1896. 

Francis  Jones.  Arthur  W.  Claj'den.  Henry  T.  Gerrans. 

Arthur  E.  Holme.  R.  L.  Taylor. 

Wheelwright,  Edwin  Whitfield, 

The  Oaklands,  Warley,  Oldbury,  near  Birmingham. 
Research  Chemist.    Student  of  Chemistry  in  the  Yorks.  Coll.,  Leeds, 
1884—8.     Natural  Science  Scholar  of  Balliol  College,  Oxford,  1888. 
B.A.  1st  Class  Honours  in  Chemistry,  Oxford,  1891.     Ph.D.  Munich, 
1893. 

Geo.  S.  Albright.  A.  Vernon  Harcoui-t.  T.  E.  Thorpe. 

John  Conroy.  Arthur  Smithells. 

Whimster,  John  Inctus, 

12,  Rutland  Terrace,  Stockton-on-Tees. 

Draughtsman  in  a  Gas  Works  Contractor's  Office.  Student  of 
Chemistry  for  3  years  in  Sharp's  Institution,  Perth,  passing 
Advanced  stage  Theoretical  and  Piactical  in  the  South  Kensington 
Examinations.  One  year  with  Professor  Percy  Frankland  and  Dr. 
Thomson  in  University  College,  Dundee,  where  I  was  first  in  my 
year  m  Theoretical,  Practical,  and  Analytical  Chemistry ;  specially 
interested  in  the  Chemistry  of  Gas  Manufacture. 

Percy  F.  Frankland.        Andrew  Thomson.        John  S.  Lumsden. 

John  Foggie.  Walter  Jardine.  James  R.  Appleyard. 

Fred.  J.  Hamhly. 

Wigner,  John  Harrison. 

58,  Breakspear  Road,  St.  John's,  London,  S.E. 
Student.     Doctor   of   Philosophy    and    Student    of    Chemistry   in 
Heidelberg  University,  where  he  is  doing  research  work  under  Pro- 
fessor Jannasch.     Studied  Chemistry  previously  for  three  years  at 
Royal  Colleges  of  Science,  London  and  Dublin. 

Jocelyn  F.  Thorpe.  Thomas  Gray.  Alex.  M.  Kellas. 

R.  H.  Harland.  Bernard  Dyer.  Otto  Hehner. 

Wilcox,  Alfred  James, 

Tlie  Grammar  School,  Guisborough,  Yorks. 
Tutor.  Pupil  (2^  years)  W.  F.  Keating  Stock,  Esq.,  F.C.S., 
F.I.C.,  Public  Analyst  for  the  County  of  Durham.  Teacher  (5  years) 
including  jNlagdalen  College  School,  Brackley,  Northants,  and 
Guibborough  Grammar  School.  Organised  Science  School  under 
S.K.  Department. 

W.  F.  Keating  Stock.  S.  A.  Sadler.  M.  Smith.  f | 

H.  T.  Sorreli.  A.  C.  Wilson. 
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XoY.  19tb.  189G.     ^[r.  A.   G.  Vernon  Hareonrt,  President,  in  the 

Chair. 

^Ir.  W.  H.  Merrett  was  formally  admitted  a  Fellow  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
William  Ross  Innes,  B.Sc,  Ph.D..  Mason  Colleafe,  Birmingham; 
Theophilus  Henry  Lee.  Hampden  House,  Phoenix  Street,  N.W. ; 
Frank  Sontherden.  75,  Bai-ry  Road.  Dulwich,  S.E.  ;  Basil  William 
Turner,  Collins  Street,  Annandale,  Sydney,  IST.S.AV. 

The  certificates  of  the  following  Candidates,  recommended  by  the 
Council  under  Bye-law  I,  par.  3,  were  also  read  : — 

Gopal  Chandra  Baiierfee,  Cawnipore,  N.W.P. ;  Eric  David  Ewen, 
Port  of  Spain,  Trinidad. 

Of  the  following  papers  those  marked  *  were  read. 

*144.  "  Sulphocamphoric  acid  and  derivatives  of  camphorsulphonic  acid." 
By  Arthur  Lapworth,  D.Sc,  and  Frederic  Stanley  Kipping,  Ph.D., 
D.Sc. 

The  compounds  obtained  by  treating  a-bromocamphorsulphonie 
acid  with  nitric  acid  and  with  potassium  permanganate  respectively 
under  various  conditions,  have  been  examined,  and  are  described  in 
tliis  paper.  The  action  of  nitric  acid,  as  stated  in  an  earlier  note 
(Proc,  1896,  12,  77),  gives  rise  to  the  formation  of  a  Injdroxij- 
(libror.wcaiiipJwrsuIphonic  acid  of  the  composition  Ci„HuBr2S05,  a 
■nd^jhnJactoite  of  the  composition  CmHi.Bi'iSOi,  and  a  substance  which 
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was  thought  to  be  sulphocamphoric  acid,  bnt  which  was  isolated  ouly 
in  the  form  of  its  ammonium  dihydrogen  salt. 

An  ammoniacal  solution  of  potassium  permanganate  was  found  to 
be  much  more  suitable  than  nitric  acid  for  the  oxidation  of  a-bromo- 
camphorsulphonic  acid,  and  with  this  reagent  the  principal  product 
is  sulphocamphoric  acid,  a  simple  substitution  derivative  of  ordinary 
f7-camphoric  acid. 

Snlphocampliork  acid,  S03H-C8Hi3(COOH)2,  crystallises  from 
aqueous  solution  in  large,  striated  plates,  which  contain  water  of 
crystallisation,  and  from  ethylic  acetate  in  beautiful,  transparent, 
pyramidal  crystals  which  effloresce  on  exposure  to  the  air ;  the 
anhydrous  acid  melts  at  188°,  at  which  temperature  it  is  probably 
converted  into  its  anhydride.  It  is  very  readily  soluble  in  water, 
alcohol,  acetic  acid,  and  acetone,  and  has  all  the  ordinary  properties 
of  sulphonic  acids  ;  several  of  its  salts  are  described. 

Hnlplincamphonc  miJiydride,  obtained  by  heating  the  acid  with 
acetic  anhydride,  ciystallises  from  ethylic  acetate  in  long,  colomdess 
needles,  melts  at  220- — 222^,  and  is  nearly  insoluble  in  benzene  and 
chloroform. 

CO 
S02BrC8Hia<Cpn^^^'  ^'^^  )>idplionic  bromide  of  camphoric  anhydr- 
ide, is  formed  when  sulphocamphoric  acid  is  triturated  with  phosphorus 
pentabromide.  It  crystallises  from  ethylic  acetate  in  minute,  pyra- 
midal crystals,  melting  at  169 — 171°,  and  is  not  appreciably  soluble 
in  chloroform  or  benzene,  but  dissolves  to  a  slight  extent  in  hot 
carbon  teti-achloride,  carbon  bisulphide,  and  xylene.  When  heated 
at  its  melting  point,  tlie  sulphonic  bromide  decomposes  into  sulphur 
dioxide  and  a  compound  which  was  proved  to  be  identical  with 
77-bromocamphoric  aid\ydride ;  this  fact  shows  that  sulphocamphoric 
acid  is  derived  from  f7-camphoric  acid  by  the  substitution  of  the 
sulphonic  group  for  one  atom  of  hydrog-en. 

CO 

S02Cl*C6H,3<^p-^>0.  the  stdphonic  chloride  of  camphoric  anhydr- 
ide, prepared  by  treating  sulphocamphoric  acid  with  phosphorus  penta- i 
chloride,  crystallises  from  ethylic  acetate  in  octahedra,  needles,  orj 
prisms,  according  to  the  conditions,  and  melts  and  decomposes  at 
184° ;  it  resembles  the  corresponding  sulphonic  bromide  in  ordinary 
properties,  and  when  heated  at  its  melting  point  it  is  converted  intr 
--chloi'ocamphoric  anhydride  with  evolution  of  sulphur  dioxide. 

TT-Chlorncamphorir  acid,  CioHi3Cl(COOH)-..,  is  obtained  by  dissolving 
the  crude  anhydride  in  concentrated  nitric  acid,  and  then  evaporating 
the  solution  ;  it  forms  beautiful,  transparent,  apparently  orthorhombic 
crystals,  and  has  no  definite  melting  point,  liquefying  g-radually  from 
about  195 — 21;1     according  to    the    conditions.     This    compound    i» 
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tluulilless  ;i  derivative  of  i/-cainphoiic  acid,  and  is  tlierefore  an  optical 
isomei'ide  of  the  7r-clilorocamplioric  acid  whicli  is  produced  by  the 
oxidation  of  optically  inactive  jr-chlorocamplioi'. 

TT-Chlorocainphoric  anhydride  separates  from  a  mixture  of  chloroform 
and  ether  in  large,  transparent  prisms,  melts  at  196 — 197°,  and 
resembles  --broraocamphoric  anhydride  in  its  general  behaviour. 

*145.  "A  compound  of  camphoric  acid  and  acetone."    By  William 
Jackson  Pope. 

Dextrocamphoric  acid  crystallises  f\-om  acetone  in  large,  transpa- 
rent tablets,  which  belong  to  the  orthorhombic  system,  and  show  tlic 
forms  {100},  {010},  {110},  {120},  and  {Oil};  0-8586  :  1  :  1-2886  = 
a  :  h  :  c.  Although  the  substance  is  optically  active  in  solution,  no 
indication  of  hemihedi'al  structure  could  be  observed.  The  crystals 
have  the  composition  Ci„Hi604.^]\re2CO,  and  in  warm  weather  effloresce 
slowly,  losing  their  acetone  of  crystallisation. 

These  crystals  seem  to  bear  no  moi-photropio  relationship  to  the 
ordinary  monoclinic  crystals  of  camphoric  acid,  but  are  closely  related 
to  the  orthorhombic  crystals  of  camphoric  anhydride.  If  the  forms 
observed  on  the  latter  be  described  as  {010},"  {001},  {Oil},  {012}, 
and  {101}.  the  axial  ratios  become  a  :  fo  :  e  =  1-0027  :  1  :  1-7216; 
similarly  the  indices  of  the  forms  observed  on  the  compounds  of 
camphoric  acid  and  acetone  may  be  described  as  {010},  {001},  {Oil}, 
{012},  and  {110},  whilst  the  axial  ratios  simultaneously  change  to 
a  :  h  :  c  =  1-2386  :  1  :  1-7172.  It  thus  becomes  evident  that  of  the 
five  forms  present  on  each  set  of  crystals,  four  lying  in  one  zone, 
namely,  {010},  {001},  {Oil},  and  {012},  have  the  same  indices  on 
both  ;  the  further  remarkable  result  is  obtained  that  any  angle  in 
this  zone  on  crystals  of  the  one  substance  is  practically  equal  to 
the  corresponding  angle  in  the  same  zone  on  the  other  set  of 
crystals. 

*146.  "  Mercury  hyponitrites."    By  P.  C.  Ray,  D.Sc. 

By  the  dissociation  of  mercurous  nitrite  a  neutral  solution  is 
obtained  containing  both  mercurous  and  mercuric  nitrites.  When 
this  solution  is  mixed  with  a  dilute  solution  of  sodium  byponitrite, 
both  mercurous  and  mercuric  hyponitrites  ara  apparently  formed. 

Mercurous  nitrate,  when  similarly  treated,  does  not  yield  a  hypo- 
niti"ite. 

*147.  "  The  nitrites  of  mercury  and  the  conditions  under  which  they  are 
formed."    By  P.  C.  Ray,  D.Sc. 

The  author  finds  (1)  that  mercurous  nitrite  is  always  formed  by 
the  action  of  dilate  nitric  acid  (10  to  23   per  cent.)  on  mercury  at  a 
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temperature  of  ubout  82°.  (2)  That  the  merciirous  nitrite  tlins 
formed  slowly  dissolves  in  tlie  motlier  liquor,  resulting  in  the  prodnc- 
tion  of  mercurons  nitrate  of  two  kinds  : — («)  Monoh^'di-ated  mer- 
curous  nitrate,  Hgo(N03)2  +  2H2O  ;  and  (h)  the  basic  nitrate,  named 
"Marignac's  salt."  (3)  That  when  a  neutral  dilute  solution  of 
mercnrous  and  mercuric  nitrites  (the  products  of  dissociation)  is 
allowed  to  evaporate  spontaneously,  nionohydrated  mercurous  nitrite, 
Hgo(N02)2  +  H2O,  and  two  basic  mercuroso-mei'curic  nitrites  and  a 
basic  mercuric  nitrite  are  successively  formed.  (-4)  That  of  these 
salts  only  two  may  be  said  to  contain  real  "  water  of  crystallisation," 
namely,  those  termed  nionohydrated  mercurous  nitrite  and  nitrate 
respectively,  in  that  they  are  efflorescent,  losing  water  rapidly  in  a 
dry  atniosphei'e.  The  others  apparently  contain  "  water  of  consti- 
tution." 

'148  "  The  interaction  of  mercurous  nitrite  and  the  alkyl  iodides."    By 

P.  C.  Ray,  D.Sc. 

By  the  interaction  of  ethyl  iodide  and  mercurous  nitrite  the  author 
has  appai'ently  obtained  ethyl  nitrite  and  nitro-ethaue. 

149.  "  Crystallography  of  the  monohydrated  mercurous  nitrite."    By 
T.  H.  Holland,  F.G.S. 

The  crystals  belong  to  the  triclinic  system,  and  exhibit  strong 
double  refraction.  Macx'opinacoidal  sectious  show  an  extinction 
augle  of  So'  to  the  vertical  crystallographic  axis. 

*150.  "  On  the  identity  of  dextrose  from  different  sources ;  with  special 
reference  to  the  cupric  oxide  reducing  power."  By  C.  O'Sullivan, 
F.R.S.,  and  A.  L.  Stern,  D.Sc. 

Dextrose  was  prepared  from  sugar  (cane  and  beet),  starch,  and 
hictose,  and  the  optical  activity,  the  cupric  oxide  reducing  powei', 
and  the  specitic  gravity  of  the  aqueous  solutions  of  each  specimen 
determined.  These  factors  were  found  to  be  the  same  for  each  of  the 
different  specimens  of  dextrose,  and  consequently  from  this  evidence 
it  is  concluded  that  the  dextroses  from  various  sources  are  identical. 

The  figures  obtained  for  the  cupric  oxide  reducing  power  are  prac- 
tically the  same  as  Allihn's,  which  are  in  common  use  in  German}', 
although  the  former  were  obtained  by  pi'oceeding  according  to  the 
directions  jji-eviously  given  by  O'Sullivan,  which,  however,  do  not 
tUtlcr  materially  from  Alii'  I's.  A  moditied  form  of  filtering  tube  is 
described,  which  Avas  found  to  possess  several  advantages. 
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151.  "  Note  on  Mr.  W.  J.  Humptireys'  paper  on  the  solution  and  diffusion 
of  certain  metals  in  mercury."  By  Professor  Roberts-Austen,  C.B. 
F.R.S. 

In  the  April  number  of  the  Transactions,  69,  243,  there  is  an 
interesting  communication  on  the  above  subject  by  Mr.  Humphreys, 
who  is  the  first  to  publish  results  in  continuation  of  Guthrie's  experi- 
ments (1883)  on  diffusion  in  mercury,  and  his  work  is,  therefore, 
very  welcome.  As,  however,  I  have,  at  intervals  since  1882,  con- 
ducted experiments  on  the  diffusion  of  molten  metals  (Bakerian 
Lecture,  Phil.  Trans.,  1896,  187),  I  would  briefly  refer  to  certain 
portions  of  ^Ir.  Humphreys'  work  that  are  difficult  to  interpret  by 
calculation,  and  I  may  offer  a  few  suggestions  in  the  hope  that  they 
will  be  useful  in  future  work. 

Mr.  Humphreys  has  not  attempted  to  calculate  absolute  difunvi- 
ties  fi'om  the  results  of  his  well  devised  experiments.  It  is,  in  fact, 
very  difficult  to  do  so  on  account  of  his  having  used  a  solid  metal 
instead  of  a  dilute  amalgam,  from  which  diffusion  into  mercury  took 
place.  Guthrie  did  the  same,  and  this  precludes  the  possibility  of 
using  the  results  of  either  experimenter  for  calculating  absolute 
diffusivities  by  the  direct  application  of  Stefan's  tables  (Stefan,  Wien, 
Ahad.  Ber.,  1879,  79,  161  ;  see  also  Eoberts-Austen,  loc.  dt.). 

Approximate  results  by  calculation  appear  to  show,  however,  that 
there  is  a  general  concordance  between  the  results  of  Guthrie  and  of 
Humphreys,  but  more  satisfactory  results  would  be  afforded  if 
Mr.  Humphreys  arranged  his  experiments  with  a  view  to  their  final 
calculations  by  means  of  Stefan's  tables. 

It  is  hardly  necessary  to  say  that  the  use  of  a  solid  metal  diffusing 
into  a  fluid  one,  solid  silver  into  mercury  for  instance,  would  intro- 
duce the  complications  arising  from  the  fact  that  amalgamation  or 
solution  of  the  solid  metal  must  necessarily  precede  diffusion,  and  it 
is  very  difficult  to  fix  the  degree  of  concentration  of  the  dissolved 
metal  in  the  layer  of  amalgam  so  formed,  from  which  diffusion 
actually  takes  place. 

Mr.  Humphreys  states  that  the  rate  of  diffusion  of  silver  and 
copper  into  mercury  is  600  times  as  rapid  as  that  of  zinc  into 
mercury,  and  he  expressed  a  doubt  whether  this  might  not  be  due  to 
superior  density  of  silver  amalgam  as  compared  with  mercury. 
Some  46  years  ago.  Joule  {Collected  Papers,  1,  460),  working  on 
amalgams  of  silver  and  of  copper,  gave  evidence  which  points  to  the 
conclusion  that  dilute  amalgams  of  these  metals  would  prove  to  be 
denser  than  mercury  itself.  Mr.  Humpu'reys  used  single  tubes  filled 
with  mercury,  and  silver  and  copper  were  respectively  placed  at  the 
top  of  fluid  columns.     The  dift'usion  of  silver  must  be  studied  by  the 
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use  uf  dilute  amalgams  diffusing  upwards,  aud  if,  for  the  purpose  of 
demonstration,  Mr.  Humphreys  will  emplo}'  JJ -tabes,  as  Mr.  Staus- 
field  has  recently  in  my  hiboratory,  he  will  find  the  amalgamated 
silver  falls  rapidly  down  one  limb  by  density,  and  slowly  rises  by 
diffusion  tlirough  the  mercury  in  the  opposite  limb,  the  diffusivity 
of  silver  beiug,  in  fact,  of  the  same  order  as  that  of  zinc  which 
Mr.  Humphi'eys  considered  to  diffuse  so  slowly. 

152.  "  Solution  aud  diffusiou  of  certain  metals  and  alloys  in  mercury. 

Part  II."    By  W.  J.  Humphi^eys. 

The  author  has  extended  this  investigation  (Proc,  1896,  12,  9)  to 
aluminium,  antimony,  cadmium,  magnesium,  thallium,  and  a  few 
alloys.  Aluminium  and  antimony  diffuse  in  mere  traces.  The  cad- 
mium amalgam  heavier  than  mercury  was  not  formed.  The  author 
considers  that  solution  and  diffusion  in  mercury  may  serve  to  distin- 
guish between  mixtures  and  compounds  in  the  case  of  alloys.  Metals 
that  belong  to  the  same  group  in  Mendeleef's  table  increase  in 
their  power  of  solution  and  diffusion  with  their  atomic  weight. 

153.  "  Note  on  the  heat  of  formation  of  the  silver  amalgam,  AgeHgs." 

By  Fannie  T.  Littleton. 

In  a  previous  communication  (Trans.,  1895,  67,  239;  an  account  was 
given  of  a  silver  amalgam  exhibiting  remarkable  behaviour  on  bf^ing 
moderately  heated,  swelling  up  as  if  from  the  cvolutiuu  of  gas,  aud 
becoming  hai'd,  brittle,  and  crystalline  in  structure.  It  was  noted 
that  this  behaviour  was  most  marked  when  the  silver  and  mercury 
were  present  in  the  ratio  of  1  atom  of  the  former  to  4  of  the  latter, 
and  that,  when  these  metals  were  brought  together,  the  silver  in  the 
state  of  a  fine,  crystalline  powder  (as  reduced  fj'om  the  pulverulent 
chloride  b)"^  zinc  and  a  little  hydrochloric  acid),  and  the  mercury 
simply  poured  over  it,  there  Avas  very  considerable  rise  of  tempera- 
ture, amounting  to  38°  or  40° ;  80  that  the  amalgam  could  not  be 
bor.ie  on  the  palm  of  the  band  without  pain. 

No  actual  measurement  of  the  heat  evolved  in  the  formation  of  the 
amalgam  was  made.  Such  measurements  have  recently  been  made 
in  a  simple  form  of  calorimeter,  with  the  following  result. 

If  the  formula  assumed  for  the  amalgam  be  AgaHgs,  aud  the 
molecular  weight  be  taken  as  18138  (H  =  1),  the  heat  evolved  in 
the  formation  of  one  molecule  is  equal  to  about  3432  units,  the 
molecular  weight  being  counted  in  grams,  and  the  unit  of  heat  as 
the  heat  required  to  raise  the  temperature  of  I  gram  of  water  (at 
about  22°)  by  1°.  These  determinations  gave  the  values  3396,  3418, 
aud  3484.  it  is  to  be  observed  that  the  amalgam,  just  after  its  jDro- 
duction,  is  a  soft,  pasty,  semi-fluid  mass.     Calculating  from  Person's 
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figures,  for  the  latent  beat  of  Huiditj'  of  the  metals  concerned, 
1813'8  grams  of  the  amalgam  coui^ists  of  215''4  grams  of  silver,  the 
fasion  of  which  would  absorb  4587  heat  units  and  1598'4  grams  of 
mercnrr,  the  soUdification  of  which,  would  evolve  4507  heat  units. 

Two  nearly  agreeing  determinations  of  the  specific  heat  of  the 
amalgam,  in  its  freshly  formed  condition,  gave  an  average  value  of 
0029  referred  to  an  equal  weight  of  water  as  unity.  This  is  notablv 
below  0'0359,  the  result  of  calculation  from  the  specific  heats  of  the 
respective  metals,  assuming  these  to  remain  unchanged  in  the 
amalgam. 

154.  "  Preliminary  note  on  the  action  of  alkyl  iodides  on  silver  malate." 
By  Thomas  Pui'die,  F.R.S.,  and  G.  Druce  Lander,  B.Sc. 

In  a  recent  communication  to  the  Society  (Purdie  and  Williamson, 
Trans.,  1896,  69,  818)  on  the  optical  activity  of  ethereal  malates  and 
lactates  prepared  by  different  methods,  it  was  shown  that,  while  the 
action  of  methylic,  ethylic,  /i-propylic,  and  7/-butylic  iodides  on  silver 
malate  proceeded  apparently  in  the  normal  manner,  the  action  of 
isopropjlic  iodide  was  anomalous.  The  ethereal  salt  obtained  from 
the  latter  reaction  was  small  in  quantity;  the  percentages  of  carbon 
and  hydrogen  found  on  analysis  were  considerably  higher  than  the 
numbers  calculated  for  isopropylic  malate,  and  the  liquid  showed  a 
much  higher  activit}-  than  this  substance  should  possess.  The 
authors  have  repeated  the  experiment  on  a  larger  scale,  and  find  that 
the  high  activity  of  the  product  is  due  to  the  presence  in  it  of  about 
20  pel"  cent,  of  isopropylic  isopropoxysuccinate.  It  appears  that  the 
isopropyl  group  of  the  iodide  replaces,  not  only  the  silver  of  the 
malate,  but  also,  to  a  considerable  extent,  the  hydrogen  of  its  alco- 
holic hydroxyl. 

The  isopropylic  isopropoxysuccinate  was  obtained  by  the  jiurtial 
hydrolysis  of  the  product  of  the  reaction,  the  malate  being  more 
easily  hydrol^'sed  than  the  other  compound.  The  rotation  of 
the  mixtur-e  produced  by  the  i-eaction  was  a  =  — 3296^  G  =  lj> 
that  of  the  isopropoxysuccinate  was  —57  08^.  The  results  of 
the  analysis  of  the  ethereal  salt,  and  also  of  the  barium,  calcium, 
and  potassium  salts  obtained  from  it,  were  in  agreement  with 
the  calculated  numbers.  The  specific  rotations  in  aqueous  solu- 
tions of  varying  concentration  were  determined  for  the  acid,  aiso 
for  the  barium,  calcium,  acid  potassium  and  normal  potassium  salts, 
and  were  found  in  general  to  approximate  to  the  corresponding 
numbers  for  active  normal  pi'opoxysucciuic  acid  prepared  by  resolu- 
tion of  the  inactive  compound  (Trans.,  1895,  67,  949). 

In  the  paper  on  ethereal  malates  and  lactates  (loc.  cit.)  it  was 
pointed  out  that  the  ethereal  salts  made  from  the  silver  salt  possessed 
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in  every  case  a  notably  higher  activity  than  those  made  by  the 
liydrochloric  and  snlphnric  acid  methods.  The  obvious  conclusion 
that  the  difference  was  dne  to  the  presence  of  racemoid  substance  in 
the  latter  compounds  was  negatived  by  experiments  which  failed  to 
detect  in  them  such  a  quantity  of  racemoid  compound  as  would 
account  for  their  lower  activity.  The  cause  of  tbe  anomaly  was  left 
unexplain-^d.  After  the  authors  bad  discovered,  however,  that  iso- 
propoxysuccinic  acid  was  produced  in  considerable  quantity  by  the 
reaction  of  isopropylic  iodide  on  silver  malate,  it  seemed  probable 
that  the  higher  activity  of  tbe  other  raalates,  made  by  the  same 
method,  might  also  be  due  to  their  being  contaminated  with  small 
quantities  of  the  corresponding  alkyloxysuccinates.  In  the  case  of 
ethj'lic  malate  an  admixture  of  about  4  per  cent  of  ethylic  ethoxy- 
snccinate  would  suffice  to  account  for  the  higher  observed  activity  ; 
its  presence  could  not  be  detected  by  analysis,  nor  in  the  course  of 
ordinary  fractional  distillation,  the  diffei'ences  in  the  boiling  points 
of  the  substances  being  inconsiderable. 

To  test  the  correctness  of  the  suggested  explanation,  the  authors 
prepared  ethylic  malate  from  tlie  silver  salt  on  a  large  scale.  The 
crude  product  boiled  at  130 — 135°  at  about  15  mm.,  and  showed  the 
activity  a  =  — 13"93°  (I  =  1).  On  redistillation,  the  activity  of  the 
first  fraction  collected  showed  a  rise  of  about  1°,  and  after  often 
repeated  fractional  distillation,  two  fractions  were  finally  obtained, 
differing  in  boiling  point  by  only  about  3°,  the  lower  boiling  fraction, 
however,  having  the  activity  a  =  — 17'05°  (Z  =  1),  and  the  higher 
boiling  cc  =.  —  12"2G''.  By  partial  hydi'olysis  of  the  former  fi^action, 
the  activity  of  the  unhydrolysed  oil  was  I'aised  to  —20°.  The  rota- 
lion  of  cth^-lic  malate  made  by  the  mineral  acid  methods  was  pre- 
viously found  to  be  5c  =  11*7^.  The  ethylic  malate  made  by  the 
silver  salt  method  is,  therefore,  evidently  contaminated  with  a  small 
quantity  of  a  much  more  active  compound,  and  although  efforts  to 
isolate  the  substance  in  the  piire  state  have  so  far  been  nnsuccess- 
fiil,  it  is  very  probable,  judging  fi'om  the  case  of  isopropylic  iodide, 
that  the  compound  in  question  is  ethylic  ethoxysuccinatc. 

Experiments  show  that  the  ethereal  salts  of  malic  acid,  and,  no 
doubt,  of  other  hydroxy-acids,  cannot  be  obtained  in  the  pure  state 
from  the  silver  salt ;  by  the  action  of  isopropylic  iodide,  isopropylic 
isopropoxysuccinate  is  produced  in  quantity,  and  the  higher  activities 
found  for  other  malates  prepared  by  this  method,  which  are  quoted 
in  the  paper  referred  to,  are  due  probably  to  the  presence  of  small 
tjuautities  of  the  ethereal  salts  of  the  highly  active  alkyloxy-acids. 
The  hio'h  activity  of  the  ethereal  lactates  made  from  the  silver  salt, 
which  the  authors  arc  at  present  examining,  will  probably  find  a 
similar  explanation. 
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The  authors  are  not  aware  that  the  production  of  alkjloxj-acids 
by  the  action  of  alkyl  iodides  on  silver  salts  of  hydi-oxy-acids  has 
ever  been  observed.  Tlie  reaction  is  remarkable,  and  the  authors  are 
investigating'  it  further. 

155.  "  On   certain  thiocarbimides   derived  from  complex  fatty  acids." 
By  Augustus  E.  Dixon,  M.D. 

In  this  paper  an  account  is  given  of  the  preparation  of  thiocarb- 
imides dei'ived  from  palmitic  and  steai'ic  acids  ;  the  compounds  in 
question,  if  brought  into  contact  with  organic  bases,  afford  tho 
corresponding  substituted  thiocarbamides,  or  thioureas  ;  from  these, 
in  turn,  by  suitable  treatment  with  silver  compounds,  their  oxygen 
analogues  may  be  obtained. 

PalmifyWnocarbimulp,  CisHsiCO-ISrCS,  is  an  easily  fusible,  soft 
solid,  of  faintly  pungent  odour ;  it  distils,  with  considerable  decom- 
position, between  200^  and  205°,  and  is  attacked  by  water,  yielding 
palmitic  and  thiocyauic  acids.  fib-Pahnitylplie^iylthiocarhamide, 
CiaHaiCO-NH'CS-NHPh,  crystallises  from  alcohol  in  slender,  waxy- 
looking  needles,  insoluble  in  water,  soluble  in  the  ordinary  organic 
solvents,  and  melting  at  62 — 63°  (uncorr.).  The  corresponding  urea 
forms  microscopic  needles;  m.  p.  90 — 91°.  ah-Palmifylorthotol;/lthio- 
r.arlamide,  CisH^iCO-XH-CS-I^Ho-To,  felted  white  needles,  melting 
between  65'5°  and  66'5''.  The  urea  occurs  iu  w^oolly  masses  of  flexible 
needles;  m.  p.  98°.  nh-PalmityJparatolylthiocarbamide  and  palmihjl- 
jmratolylnrea,  fine  needles,  melting  at  75 — 76°,  and  89 — 90°  respec- 
tively. C,,H3,C0-N:C(SH)-XMePh,  n-Pahnityl-r-methylpJienylthw- 
'«rert,  white  needles  ;  m.  p.  59 — 60°.  n-Palmityl-i'-phenylbenzyWiioiirea, 
Ci5H3iCO']S';C(SH)-NPhBz,  was  obtained  iu  nearly  quantitative 
amount ;  it  melts  at  62 — 63°,  and  by  desulphurisation  affords  the 
urea,  Ci5H3iCO-NH-CO-:N"PhBz,  pearly  needles  of  m.  p.  68— 69^ 
ah-Stearylorthotolylfhiocarhamide,  C'nHasCO'NH'CS-NHo-To,  is  de- 
posited from  absolute  alcohol  in  A'ery  fine,  white  needles,  melting  at 
67 — 68°;  by  treatment  with  silver  nitrate  it  affords  stearylorthotolyl- 
iirea,  m.  p.  94—95°.  CnHasCO-XH-CS-NH-CeHaMe^,  iih- St  ear  ylme  fa- 
xylylthiorarhaviide,  lustrous  needles,  melting  at  71 — 72°  ;  the  corre- 
sponding urea  melts  at  92 — 93^.  ah-Sfeary]alphanaj)hfJLyltMocarhamide 
melts  at  80 — 81°;  the  iirea  at  114 — 115°.  n- Stearyl-i^-phenylbenzi/l- 
thiourea,  Ci,H3iC0-N:C(SH)-XPhBz,  melts  at  66—66-5°,  and  by 
desulphurisation  affords  the  urea,  CnH35CO-NH'CO*XPhBz ;  the 
latter  forms  white  needles,  becoming  electrical  on  friction,  and 
melting  between  74°  and  75°. 

It  is  stated  by  Miquel  (Ann.  Cltim.  PJiys.,  [5],  11,  316)  that  benz- 
oylthiocarbimide,  PhCO-NCS,  even  if  heated  at  200°  with  diethyl- 
amine,  remains   unaltered  ;  the  author  finds,  however,  that  solution.s 
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of  these  two  substances,  in  benzene  and  alcohol  respectively,  interact 
spontaneously,  -with  maiked  evolution  of  heat,  and  production  of 
n-leuzoyl-v-dietlyliluovrta.,  PhC0-N:C(SH)-NEt2.  The  latter  forms 
lone,  brilliant  prisms,  sparingly  soluble  in  boiling  water;  m.  p. 
100— 10  L^  (eorr.). 


At  the  next  meeting  on  Thursday,  December  3,  there  will  be  a 
ballot  for  the  election  of  Fellows,  and  the  following  papers  will  be 
received  :  — 

"  Constitution  and  Colour."     By  Arthur  G.  Green. 

"  Some  experiments  on  sea-water."     By  E.  Sonstadt. 

"  Derivatives  of  a-Hydiundone."  By  C.  Revis  and  F.  Stanley 
Kipping,  Ph.D.,  D.Sc. 

'•  Xotes  on  nitration."     By  H.  E.  Armstrong. 

'•  2  :  o'-Bromobetanaphthol."  By  H.  E.  Armstrong  and  W.  A. 
Davis. 

"Derivatives  of  nitrobetanaphthols."     By  W.  A.  Davis. 

"  Morphotrophic  relations  of  betanaphthol  derivatives."  By  "VY.  A. 
Davis. 

"Researches  on  tertiary  benzenoid  amines."     By  Miss  C.  Evans. 

The  following  Candidates  are  recommended  by  the  Council  under 
Bye-law  I  (3)  :— 

Bauerfee,  Gopal  Chandra, 

Cawnpore,  ]S[.  W.  P.  of  India. 

Practical  Chemist,  Soap  and  Candle  Maker  and  Perfumer.  Maker 
of  Kaisar  Lubricating  Oil.  TJndergi'aduate  of  the  Calcutta  Univer- 
sity (in  Science).  The  first  manufacturer  in  India  of  soaps  from 
pure  vegetable  oils,  was  awarded  first  class  Certificate  and  Silver 
Medal  in  the  Calcutta  International  Exhibition  of  1883-84,  proprietor 
and  manager  of  the  Kaisar  Soap  ^Manufacturing  Company,  and 
managing  director  of  the  Cawnpore  Candle  Works,  Limited,  member 
of  the  Society  of  Ai'ts,  London. 

Abhayachoran  Sanyal,  Professor  Physical  Science,  Queen's 
College,  Benares,  India. 

Ewen,  Eric  David, 

Port  of  Spain,  Trinidad,  B.W.T. 
Research  Chemist.       Expert  on  Guttas,   Rubbers,   and    Asphalts. 
Consulting  Chemist  to  several  mining  and  manufacturing  companies. 

Walter  H.  Tnco. 

Haekisox  and  Soxs,  Printers  in  Ordinary  to  Ucr  Majesty,  St.  Martin's  Lane. 
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Dec.  3rd,   1896.     Mr.  A.   G.  Yernou  Harcourt,  President,  in  the 

Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
James  Herbert  Brown,  Dallas  Place,  Lancaster ;  John  Wallis  Dodg- 
son,  B.Sc,  47,  Hirwain  Road,  Aberdare,  Glamorgan;  Lawrence 
Dnfty,  .33,  Broomhall  Place,  Shefiield  ;  Joseph  Lake  Gibbons,  West 
Carlton  Street,  Blyth ;  Alexander  William  Gilbody,  M.Sc,  Ph.D., 
Owens  College,  Manchester;  Harold  Walter  Gough,  B.A.,  73,  Billing- 
Road,  Northampton;  Ernald  George  Jnstinian  Hartley,  B.A.,  Whea- 
ton  Aston  Hall,  Stafford ;  Charles  Henry  Martin,  14,  Aldred  Street 
Crescent,  Salford ;  William  James  Stainer.  B.A.,  3,  Havelock  Road, 
Stanford  Avenue,  Brighton;  Samuel  Matthew  Walford,  62,  Bloom 
Street,  Stockport;  James  Wallace  Walker,  M.A.,  Ph.D.,  Uuiversiiy 
College.  London. 

The  following  were  duly  elected  Fellows  of  the  Society :  Henry 
''Edward  Aykroyd,  William Ballingall,  M.A.,  Gopal  Chandra  Bauerfee, 
Charles  Bathurst,  B.A.,  Lauritz  Hansen  Bay,  Charles  Edward 
Browne,  B.Sc,  Walter  William  Cobb,  M.A.,  George  Harold  Cros.^. 
B.Sc,  William  Duncan,  Walter  John  Elliott,  M.A.,  Eric  David 
Ewen,  John  Thomas  Fleet,  George  George,  Arthur  Croft  Hill,  B.A., 
Charles  Alexander  Hill,  John  William  Hinchley,  William  Trevor 
Lawrence,  B.A.,  Robert  Dexter  Littlefield,  Thomas  Henry  Lloyd, 
Thomas  William  Lockwood,  Hugh  Manners,  M.A.,  B.Sc,  Edward 
Seaborn  Marks,  Arthur  Stanley  Mayfield,  William  M.  Miller,  Landou 
Clarence  Moore,  Francis  Ambrose  Moss,  Herbert  William  Mosi=, 
Joseph  Terrence   de   la  Mothe,   Alexander    Henx-y  Mitchell  Muter, 


22G 

^y^illia^l  Harrison  Pearsall,  Henry  William  Potts,  Frederick  Balding' 
Power,  Ph.D.,  William  Russell,  Arthur  Edwin  Saville,  Herbert  Cecil 
Seabrooke,  Kotaro  Shiinomura,  B.Sj.,  William  Horace  Sodeau,  B.Sc, 
Charles  Thompson,  B.Sc,  Wilham  Heniy  Walker,  William  Watson, 
M.A.,  Edwin  Whitfield  Wheelwright,  B.A.,  Ph.D.,  John  Inctus 
Whimster,  John  Hai-rison  Wigaer,  Ph.D.,  Alfred  James  Wilcox. 

Of  the  following  papers  those  marked  *  wei'e  read. 

*156.  "  Constitution  and  colour."    By  Arthur  G.  Green. 

In  a  scheme  for  the  qualitative  analysis  of  the  coal-tar  colouring 
matters  published  in  1893  (/.  Soc.  Chem.  Ind.,  1893,  12,  3),  the 
author  pointed  out  that  the  leuco-compounds  of  various  dye-stuffs 
exhibit  a  striking  difference  of  behaviour  on  exposure  to  air. 
Leaving  out  of  account  those  which  ai'e  completely  split  up  by 
reduction  (viz.,  azo-,  nitro-,  and  nitroso-colours),  it  is  possible,  by 
means  of  this  reaction,  to  classify  colouring  matters  into  two  groups, 
viz. : — I.  Colours  whose  leuro-compounds  are  not  readily  reoxidised 
on  exposure  to  air.  II.  Colours  whose  leuco-compounds  are  rapidly 
reoxidised  on  exposure  to  air. 

Group  I  comprises  all  the  colouring  matters  of  the  triphenyl- 
methane  series,  the  phthaleins  or  pyroue  colours,  indophenols,  and 
indamines.  Group  II  comprises  the  indigo  class,  the  azines,  azonium 
colours,  oxazines,  thiazines,  acridine  colours,  thiazol  colours,  quino- 
line  colours,  oxyanthraquinone  colours,  and  certain  colouring  matters 
of  unknown  constitution. 

In  explanation  of  the  cause  underlying  this  difference  of  behaviour, 
the  author,  in  1892,  put  forward  the  suggestion  (Proc,  1892,  8,  195) 
that,  assuming  the  correctness  of  the  "  quinonoid  "  theory  of  colour 
(Armstrong,  Proc,  1888,  4,  27;  1892,  8,  101,  1-43,  189,  and  191; 
1893,  9,  52  and  206),  the  colouring  matters  of  the  first  group  might 

be   regarded   as  para-qtunonoid  ^<^         y=,  of  the  second  group  as 

II 11 

ortho-qui'iionoid   x y,- 

In  the  present  paper,  this  view  is  more  fully  discussed,  and  further 
evidence  is  brought  forward  in  confirmation  of  it. 

An  examination  of  the  members  of  the  two  groups  shows  that, 
whilst  nearly  all  the  colouring  matters  of  Group  I  are  compounds 
substituted  in  the  para-position  alone,  no  plain  para-substituted 
compounds  are  found  in  Group  II ;  on  the  other  hand,  whilst  Group 
II  contains  compounds  substituted  in  the  ortho-position  alone  (e.g., 
indigo)  and  compounds  substituted  in  both  positions,  no  plain  ortho- 
substituted  compounds  are  to  be  found  in  Group  I.     Therefore,  if 
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the  "  quinoiioid  "  tlieoiy  of  colour  be  accepted,  it  follows  that  dje- 
stufPs,  which,  from  their  constitution,  must  he  ortho-quinonoid,  only 
occur  in  Group  II,  whilst  those  which  must  be  para-quinonoid  only 
occur  in  Group  I. 

la  Group  I,  the  theory  agrees  in  all  cases  with  the  usually 
accepted  constitution  of  the  coloui's.  In  Group  II,  when  it  is  not  in 
accord  with  the  usually  accepted  view,  the  ortho-quinonoid  formulas 
give  as  good,  or  better,  interpretations  to  the  properties  of  the 
colouring  matters,  than  the  para-quinonoid  formulte  previously 
assigned  them. 

It  would  be  anticipated,  from  the  well-known  inter-relationship  of 
ortho-substituents,  that  two  groups  occurring  in  an  ortho-position  to 
each  other  would  have  a  greater  tendency  to  enter  into  a  more 
intimate  union,  and  therefore  wonld  be  more  oxidisable  than  if  they 
stood  in  the  para-position. 

The  stability  towards  acids  of  the  colouring  matters  of  the 
methylene-blue  and  safranine  series,  and  the  oxidisability  of  their 
leuco-compounds,  compared  with  the  extreme  instability  to  acids  of 
the  parent  indamines  (paraquinone-imides)  and.  non-oxidisability  of 
their  leuco-compounds,  forcibly  suggest  a  change  of  type. 

The  tendency  exhibited  by  many  azines  and  oxazines  to  form 
amido-derivatives  by  addition,  as  in  the  case  of  ]Meldola's  blue,  can 
only  receive  an  explanation  by  the  assumption  of  an  ortho-quinonoid 
structure,  since,  in  the  naphthalene  nucleus,  where  the  substitution 
takes  place,  a  para-quinonoid  structure  is  not  possible. 

Discussion. 

Dr.  Kipping  said  that  Mr.  Green's  classification  of  certain  dye- 
stuffs  into  derivatives  of  ortho-  and  of  para-quinones  respectively, 
being  based  solely  upon  the  rapidity  with  which  the  corresponding 
leuco-compounds  undergo  aerial  oxidation,  it  would  add  to  the 
interest  cf  his  communication  if  he  could  define  more  exactly  the 
words  "  easily  oxidised  "  by  introducing  the  element  of  time  ;  for  the 
rapidity  of  oxidation  of  all  the  leuco-compounds  of  one  class  would 
probably  not  be  the  same,  and  consequently  those  reduction  products 
of  paraquinones  which  oxidised  most  easily  might  do  so  more  rapidly 
than  the  leuco-compounds  of  some  of  the  orthoquinones.  Should 
this  never,  or  rarely,  occur,  Mr.  Green's  classification  would  be 
extremely  useful,  but  as  it  does  not  even  include  all  dye-stuffs,  it 
cannot  be  regarded  as  affording  any  support  to  the  view  held  by 
Dr.  Armstrong,  namely,  that  all  coloured  carbon  compounds  have  a 
quinonoid  structare.  This  view,  attractive  though  it  may  be,  and 
supported   by   the    numerous    examples    which   have    been    brought 
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under  notice,  is  nevertheless  untenable  :  that  all  quinones  and  tlieir 
derivatives  are  coloured  may  be  true,  but  to  assume  tbat  all  coloured 
substances  are  quinones  -would  necessitate  in  man}-  cases  the  adoption 
of  constitutional  formula  utterly  at  variance  with  chemical  facts. 
Without  discussing  the  meaning  of  the  somewhat  vague  word 
"  colour,"  it  may  be  pointed  out  that  the  colour  of  a  substance 
depends,  amongst  other  conditions,  on  its  crystalline  structui'e.  In 
the  course  of  some  work  carried  out  with  Mr.  Re  vis,  it  was  noticed 
that  isonitrosohydrindone  forms  a  yellow  sodium  derivative,  the 
colour  of  which  depends  on  the  temperature  at  which  it  is  crystal- 
lised; when  heated  at  70 — 80"^,  the  yellow  salt  is  rapidly  converted 
into  a  scarlet  modification,  owing  to  a  change  in  crystalline  form 
taking  place.  Numerous  examples  of  a  similar  kind  are  known,  and 
taking  this  fact  into  consideration,  and  having  regard  more  especially 
to  the  number  of  undoubted  exceptions  to  Dr.  Ai*mstrong's  colour 
rule,  it  is  impossible  to  accept  his  generalisation  in  its  present  form. 

Mr.  LiXG  agreed  in  considering  that  the  quinone  theory  was  not 
established  as  a  general  rule. 

Dr.  Armsteoxg  thought  that  Mr.  Green's  generalisation  was  of 
considerable  value  as  a  working  hypothesis,  but  he  was  inclined  to 
doubt  whether  it  would  be  possible  by  means  of  such  a  test  as  that 
suggested  to  sharply  divide  dye-stuffs  into  two  classes ;  it  was 
rather  to  be  expected  that  the  members  of  the  two  classes  would 
merge  gradually  into  each,  other.  As  the  method  would  in  many 
cases  incite  the  further  investigation  of  structure,  which  was  .so  much 
to  be  desired,  it  must  prove  to  be  of  considerable  service.  As  to 
the  alternative  formula  suggested  by  Mr.  Green,  he  could  not 
regard  them  as  satisfactory  on  the  whole ;  the  representation  of 
oxygen  as  a  tetrad  in  such  a  case  as  that  of  Meldola's  blue,  for 
example,  appeared  to  him  to  involve  conclusions  beyond  the  bounds 
of  probability,  Mr.  Green  had  spoken  of  the  Armstrong-Nietzki 
quinonoid  theory  of  colour  :  unaccustomed  as  he  was  to  put  forward 
claims  of  priority,  he  could  not  help  remarking  that  although  Xietzki 
had  undoubtedly  called  attention  to  the  occurrence  of  quinonoid 
structure  in  many  colouring  matters,  he  had  never  attempted  ta 
o-eneralise.  He,  the  speaker,  had,  however,  endeavoured  to  extend 
the  hypothesis  not  only  to  colouring  matters,  but  to  coloured  sub- 
stances generally,  and  had  given  a  definition  of  the  term  quinonoid, 
which  included  even  substances  such  as  iodoform.  No  doubt  the 
difficulties  to  be  overcome  were  very  great,  and  it  would  be  long' 
before  we  should  be  able  to  explain  all  cases  of  the  occurrence  of 
colour;  meanwhile  all  we  could  do  was  to  patiently  investigate  the 
facts. 

;Mr.  GcEE.v,  in  rep'y,  v.ishcd  it  to  be  understood  that  he  regarded 
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llie  qiiiuono  theory  as  affording  a  satisfactory  explanation  of  tlie 
■coloui'  of  organic  dye-stuffs,  though  not  of  the  colour  of  all  coloured 
organic  compounds. 

"'157.  "  Derivatives  of  a-hydrindone,"    By  C.  Revis  and  F.  Stanley 
Kipping,  Ph.D.,  D.Sc. 

As  a-hydrindone  and  camphor  are  in  some  re.spects  analogous  in 
•constitution  (inasmuch  as  each  contains  two  closed  carbon  chains,  in 
•one  of  which  occurs  the  gi'oup  -CHo'CO-),  the  behaviour  of  the  two 
ketones  and  of  corresponding  derivatives  has  been  studied,  in  order 
to  ascertain  to  what  extent  they  would  show  analogous  reactions ;  it 
has  thus  been  found  that  except  in  a  few  instances  there  is  a  marked 
•difference  in  chemical  behaviour. 

a-Hydrindoneoxime,  for  example,  behaves  quite  unlike  camphor- 
oxinie  when  heated  with  minex^al  acids,  as  it  yields  the  two  condensa- 
tion products  (anhydrobishydrindone  and  traxene)  which  are  pro- 
duced from  hydriudone  itself  (Kipping,  Trans.,  189^i,  65,  480). 
Monobromohydrindone,  unlike  a-bromocamphor,  is  readily  acted  on  by 
alcoholic  potash,  giving  a  condensation  product  of  the  composition 
'CigH,3Br02  (Proc,  1895,  10,  157).  Dibromohydrindone  resembles 
a-dibroraocamphor  in  withstanding  the  action  of  nitric  acid,  but  it 
■differs  from  the  camphor  derivative  in  being  readily  acted  on  by 
alcoholic  potash,  giving  a  condensation  product  of  the  composition 
CisHiiBrO-j ;  this  substance  crystallises  from  benzene  in  flat  prisms, 
which  contain  one  molecule  of  benzene,  and  melts  at  about  150°,  also 
decomposing.  A  somewhat  similar  condensation  product  is  obtained 
by  treating  dibromoh^-drindone  with  an  alcoholic  solution  of  sodium 
ethoxide  ;  this  compound  crystallises  in  prisms  melting  and  decom- 
posing at  173 — 174°,  and  probably  has  the  composition  Ci^HioOjBr'OEt. 

Attempts  to  prepare  hydrindene,  C9H10,  by  first  reducing  hydrin- 
•doneoxime  to  the  primary  amine,  CgHg-NHj,  and  then  converting 
the  base  into  the  hydrocarbon  by  the  ordinary  methods,  were  not 
-more  successful  than  those  previously  made  by  Konig  (^Inaxig.  Diss., 
Leipzig,  1889),  owing  to  the  production  of  resinous  compounds  in 
Ahe  various  stages  of  the  process. 

BenzoyJaminohydrindene,  CgHg-NH'COPh,  prepared  from  the  base, 
■crystallises  in  colourless  needles,  and  melts  at  142 — 143°. 

Benzylideneaminoliydrindene,  CgHg'NICHPh,  the  condensation  pro- 
duct of  benzaldehyde  and  aminohydrindene,  forms  transparent  prisms, 
jnelting  at  74 — 75°. 

Aminohydrindene  oxalate  crystallises  in  clusters  of  white,  opaque 
prisms,  and  is  rather  sparingly  soluble  in  cold  methyl  alcohol  and  in 
-oold  water. 

Eydrindone    semicarbazide,     CoHsiN'CO-XH-XH:,    separates    foom 
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dilute  acetic  acid  in  prisms,  which  contain  7  mols.  of  "water;  it  melts 
and  decomposes  at  about  239°. 

*158.  "  Notos  on  nitration."    By  Henry  E.  Armbtrong. 

In  previous  notes  on  nitration  (Proc,  1891,  7,  87-91),  E.  C. 
Eossiter  and  the  author  have  drawn  attention  to  the  part 
played  by  keto-compounds,  and  to  the  explanation  which  theii" 
formation,  as  -well  as  that  of  other  addition  compounds,  aii'ords  of  the 
production  of  secondary  products  in  nitrations. 

Attention  is  now  dra^s'STi  to  the  conditions  to  be  observed  in  pre- 
paring normal  products  of  nitration.  However  carefully  /i-naphthol 
be  subjected  to  the  action  of  nitric  acid,  a  considerable  proportion  of 
resin  is  always  formed,  even  when  the  product  is  subjected  to  the 
action  of  reducing  agents ;  but  if  bromo-y3-naphthol  be  used  instead, 
the  foi'mation  of  resin  may  be  entirely  avoided,  a  practically  theo- 
retical yield  of  1  :  2-nitro-)3-naphthol  being  obtained.  Obviously,  in 
the  latter  case,  the  addition  compound  which  is  first  formed,  and  also 
the  keto-compound  derived  from  it,  are  fur  less  sensitive  to  the 
action  of  the  unchanged  naphthol,  so  that  the  interaction  affording 
the  resin  is  prevented  from  occurring.  Moreover,  although  a  nitro- 
keto-compound,  such  as  is  represented  by  the  formula 

(YV 

Ml' 

would  not  be  converted  by  reduction  into  nitronaphthol,  it  is  to  be- 
expected  that  if  bromine  occupied  the  place  of  the  hydrogen,  it  w,)uUl 
be  readily  removable.  Xot  only  is  this  actually  the  case,  but  nothing 
more  powerful  than  a  sulphite  is  needed ;  yet,  in  some  instances,  it  is 
necessary  to  use  a  stronger  reducing  agent :  thus,  the  compounds 
Cl-NOo  ClXOo 

i  and  j        are    unaffected    by    sulphite,    but    a.s 

experiments  made  by  Mr.  E.  Rich  show,  they  are  at  once  converttd 
into  the  corresponding  nitronaphthols  by  means  of  hydrogen  iodide. 

*159.  "  3'-Bromo-^-naphthol."    By  Heniy  E.  Armstrong  and  W.  A.  Davis. 

At  pi'esent,  the  only  bromo-/S-naphthol  known  is  the  1  :  2-modifica- 
tion,  which  is  the  .sole  product  of  the  direct  interaction  of  bromine 
and  the  naphthol ;  indirect  methods  capable  of  affording  isomeric 
forms  are  much  needed.  The  authors  have  succeeded  in  devising  a 
method    of    converting    1  :  ;i'-dibromo-/^-naphthol    into    3'-bromo/:J- 
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naphtbol  by  removing  the  bromine  atom  in  position  1  ;  tliis  consists 
in  digesting  the  dibromo-componnd  with  a  saturated  solution  of 
hydrogen  iodide,  ultimately  at  a  temperature  not  exceeding  65°.  It" 
care  be  taken,  the  yield  is  that  indicated  by  theory;  but  if  the 
naphtbol  be  allowed  to  dissolve  in  the  acid  solution,  and  the  tempera- 
ture to  rise  too  higb,  an  intractable  condensation  product  is  alone 
obtained. 

3'-Brom.o-^-naphthol  crystallises  ft  cm  benzene  in  colourless  needles 
melting  at  127°;  the  acetate  derived  from  it  melts  at  108°. 

On  sulphouation  by  means  of  cold  sulphuric  acid,  it  yields  a  some- 
what unstable  monosulpbonic  acid,  which  is  converted  into  1  :  3'-di- 
bromo-/3-naphthol  by  bromine,  and  into  l-nitro-3'-bromo-/3-naphthol 
by  nitric  acid ;  doubtless,  therefore,  snlphonation  takes  place  in 
position  1. 

By  heating  the  bromonaphthol  with  excess  of  sulphuric  acid  at 
100°,  a  stable  disulphonic  acid  is  produced. 

The  behaviour  of  higher  brominated  derivatives  of  /3-naphthol  and 
of  the  bromo-a-naphthols  with  hydrogen  iodide  will  be  considered  in 
a  subsequent  commimication. 

*160.  "  Derivatives  of  nitro-iS-naphthols.'    By  W.  A.  Davis. 

Tbe  difficulties  which  attend  the  nitration  of  /3-naphthol  do  not 
affect  that  of  its  ethers,  which  show  no  tendency  to  give  keto-com- 
pounds  ;  moreover,  the  uitromethoxy-  and  nitrethoxy -naphthalenes 
are  all  more  or  less  intensely  coloured  substances,  whereas  the  corre- 
sponding phenol  derivatives  are  colourless  :  hence  the  investigation 
of  these  compounds  is  of  importance  from  several  points  of  view. 

Besides  repeating  and  confirming  Gaess's  observations  on  the 
nitration  of  /3-ethoxynaphthalene  («/.  pr.  Chem.,  [2j,  43),  the  author 
has  prepared  the  methoxy-compounds  corresponding  to  those  described 
by  Gaess,  and  has  subjected  both  series  to  crystallograpbic  examina- 
tion. 1 :  2-jSritromethoxynaphthalene  (m.  p.  126") is  the  main  product 
when  nitration  is  effected  in  acetic  acid  solution  at  a  temperature  not 
exceeding  15° ;  it  forms  90  per  cent,  of  the  total  product,  and  is 
accompanied  by  about  1  per  cent,  of  the  1'  :  2-nitrometboxy-  (m.  p. 
69°)  and  about  3  per  cent,  of  the  3'  :  2-nitrometboxy-conipound 
(m.  p.  1.34°). 

The  amido-derivatives  were  prepared  by  reducing  the  nitro-com- 
pounds  with  tin  and  hydrochloric  acid.  1  :  2-amidomethoxynaph- 
thalene  melts  at  84°,  and  its  acetyl  derivative  at  175°;  tbe  3'  :  2- 
araido-compound  melts  at  98°,  and  its  acetyl  derivative  at  183°, 
whilst  1'  :  2-acetamidometboxynaphtbalene  melts  at  14.5°. 

Tbe    action   of  a  molecular  proportion  of  bromine  on  1  :  2-nitro- 
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etlaoxynapbthalene  gave  8'  :  1  :  "i-broraonitretlioxynaplitlialene  (m.  p. 
]41°),  the  structure  of  wLicli  Avas  determined  by  its  formation  on 
ethylating  3'  :  1  :  2-bromonitronaplithol.  When  hydrolysed  by  alco- 
holic potash,  it  yields  3'  :  1  :  2-bromonitronaphthol  (ni.  p.  122°). 

If  any  excess  of  bromine  be  used  in  the  bromination,  dibrom- 
ethoxynaphthalene  (m.  p.  94°)  and  tribromethoxynaphthalene  (m.  p. 
128°)  are  formed  by  the  displacement  of  the  N'Oa  group  by  bromine. 

3'  :  1  :  2-Bromamidoethoxynaphthalene  melts  at  84°,  and  its  acet^d 
derivative  at  246°. 

3'  :  1  :  2-Bromonitromethoxynaphthalene,  prepared  by  brominating 
1  :  2-nitromethoxynaphthalene,  melts  at  152° ;  the  corresponding 
amido-compound  melts  at  73°,  and  its  acetyl  derivative  at  252°. 
3'  :  1  :  2-Bromonitrouaphthylamine,  obtained  by  heating  3'  :  1  :  2- 
bi'omonitrethoxy-  or  methoxynaphthalene  with  alcoholic  ammonia 
at  160°,  is  a  yellow,  crystalline  substance,  melting  at  190°. 

On  nitrating  1  :  2-nitromethoxynaphthalene  with  concentrated 
acid  (d  1'42)  at  0°,  a  mixture  of  1  :  3'  :  2-  and  1:1':  2-dinitro- 
methoxynaphthalenes  w^as  obtained ;  these  were  separated  only  with 
difficulty.  1:3':  2-Diniti'omethoxynaphthalene  was,  however,  ob- 
tained in  a  pure  state  by  nitrating  1  :  3'-nitromethoxynaphthalene  afc 
0°.  It  melts  at  198°.  The  1:1':  2-dinitro-compoiind  melting  at  190° 
was  obtained  by  similarly  nitrating  1  :  I'-nitrometlioxynaphthalene. 
The  structure  of  these  two  dinitro-compounds  was  determined  by 
converting  them  into  the  corresponding  dinitronaphthylamines,  which 
had  been,  previously  prepared  and  described  by  Gaess  (loc.  cit.). 

1  :  2-Nitx-omethoxynaphthalene,  on  being  heated  with  alcoholic 
potash,  easily  yields  1  :  2-nitronaphthol ;  on  being  heated  with  alco- 
holic ammonia  at  160°,  it  is  converted  into  1  :  2-uitronaphrhylamine. 
It  is  noteworthy  that,  under  similar  conditions,  1  :  2-nitronaphthol 
yields  scarcely  any  nitronaphthylamine,  a  large  amount  of  resin  being- 
formed. 

tSOjClj  is  apparently  without  action  on  1  :  2-nitrethoxy-  or  nitro- 
methoxynaphthalene  ;  it  acts,  however,  very  readily  on  1  :  2-acet- 
nmidomethoxyuaphthalene,  giving  a  beautifully  crystalline  mono- 
chloro-derivative,  melting  at  167°.  The  structure  of  this  has  not  yet 
l^een  determined.  In  order  to  determine  whether  /3-ethoxy-a-naph- 
chylamine  resembles  /3-naphthol  or  a-naphthylamine,  the  behaviour 
of  its  acetyl  compound  with  bromine  was  studied  ;  the  action  was 
carried  out  at  0°.  3'  :  1  :  z-Bromacetamidoethoxynaphthalene,  m.  ]i. 
245°,  was  obtained  as  sole  product.  Thus  its  behaviour  is  simply  that 
of  a  derivative  of  /3-naphthol  in  which  position  1  is  occupied,  the 
NHAc  group,  apparently,  being  without  influence ;  this  is  of  especial 
interest,  as,  according  to   a    private  communication  from  Professor 
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Xietzki  to  Professor  Armstrong,  its  belaavioiir  to\yards  nitric  acid  is 
■comparable  -svith  tliat  of  a-acetaaplithalide. 

The  beliaviour  of  bi'omine  witli  /3-methoxj-a-acetnaplithalide  is  the 
same  as  towards  the  ethoxj-componnd,  3'  :  1  :  2-bromoraethoxyacet- 
naphthalide  (m.  p.  252°)  being  obtained. 

*161.  "  Moiphotropic  relations  of  yS-naplilhol  derivatives." 
By  W.  A.  Davis. 

Altliongh  the  crjstallographic  relationships  of  benzene  derivatives 
have  been  very  fully  investigated,  little  work  of  a  similar  character 
has  been  hitherto  carried  out  upon  naphthalene  compounds,  and  only 
one  morphotropic  series  of  derivatives  has  been  recognised,  viz.,  that 
afforded  by  the  chloro-  and  bromo-naphthalenetetrachlorides,  which 
lias  been  discussed  b}^  Hintze  (Fogg.  Ann.,  1874,  6, 177).  The  author 
has  examined  the  compounds  referred  to  in  the  previous  note,  and 
finds  the  following  crystallographic  constants. 

Substance.  Sjstem.  Geometrical  constants. 


a        :  b  :        c 

1  :  2-Nitronaplitliol ilonosymmetric     1  'oToo  :  1  :  1  'IQSS 

:  /3  -  101°  26' 

1  :  2-Nitretboxynaphthalene Orthorbombic    ,   2  -4897  :  1  :  1  -1606 

1  :  2-XitromethoxTnaplahaleue Auorthic  i  0  '9382  :  1  :  1  '2088 

I  a  =  97°  45',  ;3  =  92°  8', 
I  -y  =  88°  27i' 

1  :  2-Xitrobenzvlnaplitliol  (Saver) Ortborliombic     '  0  '4892  :  1  :  1  -0532 

1  :  2-Acetamidometbosynapbtbalene  ..  .    Monosymmetric     0  "7999  :  1  :  0"7611 

iS  =  99°  21' 
1:3':  2-Xitrobrometlioxjnapbtbalene    .     Anortbic  1  '4274  :  1  :  1  "0265 

a=95'0',  )3  =109°  18', 
I  7  =  80°  15' 

1:3':  2-DiuitrometboxTnaplitbalene  . . .     Ortborbombic     '   ?  :  1  :  1  '1526 


The  crystallographic  data  thus  obtained  afford  a  series  presenting 
the  following  salient  points  : 

(1)  In  the  transitions  from  1  :  2-nitronaphthol  to  its  methyl,  ethyl 
and  benzyl  ethers,  although  marked  changes  of  symmetry  occur,  the 
axial  ratio  c  :  b  remains  nearly  constant.  In  the  passage  from  nitro- 
/i-naphthol  (monosymmetric)  to  its  methyl  ether  (anorthic),  there  is 
a  degi-adation  of  symmetry ;  but  an  increase  in  symmetry  occurs  in 
passing  from  1  :  2-nitronaphthol  to  its  ethyl  ether  (orthorhombic). 
These  changes  or  symmetry  are  analogous  to  those  which  occur  in 
the  benzene  series  in  passing  from  acetanilide  to  methyl  and  ethyl 
acetauilide  respectively,  only  in  the  latter  cases  the  changes  are  not 
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brought  into  evidence  bj  changes  of  system,  but  only  by  correspond- 
ing changes  in  the  axial  ratios. 

(2)  When  1  :  2-nitrethoxynaphthalene  (orthorhombic)  is  changed 
by  the  iutrodnction  of  a  bromine  atom  into  position  3',  a  degradation 
to  anorthic  symmetry  takes  place,  the  axial  ratio  c  :  h  remaining, 
however,  nearly  unaffected. 

(3)  A  remai'kable  increase  of  symmetry  occnrs  when  1  :  2-nitro- 
methoxynaphthalene  (anorthic)  is  converted  into  the  1  :  3'  :  2 
dinitromethylether  (orthorhombic),  whilst  the  ratio  of  the  c  and  b 
axes  remains  nearly  constant ;  this  increase  of  symmetry  accompany- 
ing the  introduction  of  successive  units  of  the  same  radicle  is  com- 
parable with  the  change  iu  symmetry  that  occurs  in  the  benzene 
seiics  in  passing  from  paranitrophenol  (monosynimetric)  to  di- 
nitro-  and  trinitro-phenol,  both  of  which  are  orthorhombic,  the 
symmetry  in  the  case  of  the  trinitro-compound  tending  towards  that 
of  the  tetragonal  system.  When  the  various  nitro-derivatives  are 
melted  on  a  microscope  slide,  and  the  solidified  films  are  examined 
between  crossed  nicols,  in  the  manner  recently  suggested  by  Mr.  Pope 
(Proc.  1896,  12,  142)  the  appearances  theypi'esent  are  very  character- 
istic, as  the  photographs  which  ai-e  exhibited  show  ;  and  an  important 
proof  is  thus  given  of  the  use  to  which  such  a  method  can  be  put 
either  in  identifying  isomeric  substances  occurring  together — par- 
ticularly if  these  melt  at  nearly  the  same  temperature  and  ai'e, 
therefore,  liable  to  be  confused  with  one  another — or  in  recognizing 
the  occurrence  of  a  change  from  one  crystalline  modification  to 
another. 

*]62.  "Researches  on  tertiary  benzenoid  amines."     II.     By  Clare  de 
Breretou  Evans,  B.Sc. 

In  continuation  of  the  experiments  referred  to  in  a  pi'evious 
abstract  (cf.  Proc,  1896,  12,  235),  the  behaviour  of  diethylaniline,  as 
well  as  that  of  dimethylortho-  and  diraethylpara-toluidine,  has  been 
farther  studied,  and  the  series  of  isomeric  dimethylanilinesulphonic 
acids  has  been  completed  by  the  preparation  of  the  ortho-compound. 
For  purposes  of  comparison,  methyl-  and  ethyl-aniline  have  also  been 
subjected  to  sulphonation. 

Dimethylanilineorthosulphonic  acid  was  prepared  by  methylating 
parabromaniliueorthosulphonic  acid  and  subsequently  reducing  the 
product. 

The  constitution  of  the  acids  d.n-ived  from  the  toluidines  was. 
determitied  by  metliylating  the  sulphouic  acids  of  toluidine  of  known 
constitution. 

Summarising  the  facts,  the  stiiking  conclusion  has  been  estab- 
lished that  whereas  orthosulphonic  acids  are  readily  obtained  from 
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aniline  derivatives — for  example,  parabronianiline,  meta-acids  only 
are  formed  from  dimetliyl-  and  diethyl-aniline  and  dimethylpaia- 
tolaidine  :  there  being,  apparently,  an  extraordinary  "aversion"  on 
the  part  of  the  sulphonic  radicle  to  take  tip  the  ortho-position 
relatively  to  the  jSTR'o  group. 

A  similar  inhibiting  influence  appears  to  be  exei'cised  b}'-  the  gron]> 
in  preventing  the  entry  of  more  than  one  bromine  atom  into  the 
ortho-position.  Such  being  the  case,  it  is  the  more  remarkable  that 
when  the  sulpho-gronp  does  become  displaced  bromination  extends, 
much  further  in  the  case  of  the  tertiary  amines  :  dimethylaniline-para- 
and  ortho-sulphonic  acids  being  converted  into  ^efrabromodimethyl- 
aniline  and  diethylanilineparasulphonic  acid  even  into  pentabvoni  >- 
diethylaniline  ;  1:2:  5-dimethylorthotoluidinenietasulphonic  acid  in 
like  manner  yields  tetrabromodimethylorthotoluidine.  Sulphanilic 
acid,  it  is  well  known,  yields  only  /;-ibromaniliue. 

In  the  case  of  the  acids  derived  from  the  dimethyltoluidines,  tIz., 
NMp.  NMe.  NMe., 

SO3H..       i  '        ,SOaH  >.    y 

CH3  SO3H 

I.  II.  III. 

of  which  No.  Ill  was  prepared  by  methylating  the  toluidinesulph- 
onic  acid,  only  the  first  j-ields  a  perbromide. 

It  is  noteworthy  that  the  sulphochlorides  of  the  various  acids  are 
all  hydrolysed  with  somewhat  unusual  readiness. 

Methyl-  and  ethyl-aniline  are  found  to  behave  exactlj'  as  aniline,  so- 
that  the  presence  of  hydrogen  in  association  with  the  nitrogen  atDUi 
would  appear  to  play  a  part  in  the  formation  of  orthamido-deriva- 
tives. 

It  is  proposed  to  extend  the  experiments  to  the  dimethylxylidincs 
and  cumidiues. 

163.  "  On  the  circumstances  which  affect  the  ratio  of  solution  of  zinc 
in  dilute  acids,  with  especial  reference  to  the  influence  of  dissolved 
metallic  salts."    By  John  Ball,  A.R.S.M. 

The  author  considers  the  effects  on  the  i-ate  of  solution  of  zinc  in 
dilute  acids  of  (i)  vai-iations  of  concentration  of  the  acid ;  (ii)  pi'e- 
vious  special  treatment  of  the  acid  ;  (iii)  variations  of  temperature ; 
(iv)  variations  of  pressure;  (v)  variations  of  the  surface  condition  of 
the  zinc ;  (vi)  alloys  of  known  amounts  of  foreign  metals  with  the 
zinc ;  (vii)  performance  of  the  solution  in  vessels  of  different  mate- 
rials ;  (viii)  addition  to  the  acid  solution  of  (a)  oxidising  agents  ; 
(h)  reducing  agents  ;   (r)  foreign  acids  ;   ((/)  salts  of  foreign  metals. 
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The  main  portion  of  the  paper  deals  with  tbe  eifects  produced  by 
the  presence  of  salts  of  various  metals  in  the  solution.  Two  main 
i5erics  of  quantitative  experiments  for  the  comparison  of  the  relative 
(ffects  of  salts  of  the  different  metals  are  described:  one  in  solu- 
tions of  sulphuric  acid  rrith  magnesium,  aluminium,  chromium, 
manganese,  iron,  silver,  copper,  cobalt,  or  nickel  sulphates  as  added 
salts ;  and  one  in  solutions  of  hydrochloric  acid,  with  manganese, 
lead,  tin,  copper,  cobalt,  gold,  platinum,  or  nickel  chlorides  added. 
There  is  also  a  separate  set  of  experiments  in  sulphuric  acid  solu- 
iions,  with  cobalt  sulphate  as  added  salt,  in  order  to  determine 
■quantitatively  the  influence  of  the  amount  of  salt  used. 

The  metal  used  was  pure  distilled  zinc,  specially  cast  in  very  thin 
sheet.  The  results  show  that,  both  with  sulphuric  and  hydrochloric 
-acids,  the  addition  of  the  foreign  salts  always  accelerates  the  reaction, 
•except  in  the  case  of  magnesium  and  aluminium  salts,  which  seem 
to  be  nearly  without  influence.  The  accelerating  effect  is  most  felt 
iit  the  beginning  of  the  reaction,  and  the  velocity  soon  reaches  a 
^naximum  (higher  than  that  w^iich  would  hold  if  no  salt  were 
present),  which  is  practically  constant  nearly  to  the  end.  The 
<acceleration  is  shown  to  be  governed  by  a  number  of  causes,  of  which 
the  amount  of  metal  precipitated  from  the  added  salt  on  the  zinc  is 
only  a  subordinate  one,  as  the  acceleration  is  often  very  great  in  cases 
where  no  precipitation  can  be  determined — e.g.,  0'020  gram  of  nickel 
jis  sulphate  added  to  a  mixture  of  17  c.c.  of  water,  with  S  c.c.  of 
sulphuric  acid,  at  a  temperature  of  40°,  increased  the  maximum 
velocity  of  reaction  with  zinc  37'87  times.  In  these  cases  a  very 
minute  trace  of  the  added  salt  exerts  an  enormous  influence,  and,  as 
fhown  by  the  experiments  with  cobalt  sulphate,  the  effect  of  adding 
more  of  tlie  salt  becomes  less  perceptible  as  the  total  amount  is 
increased,  and  ultimately  we  reach  a  point  where  further  addition  is 
without  influence. 

164.  "  The  oxidation  of  feiTOUs  sulphate  by  sea-water,  and  on  the 
detection  of  gold  in  sea-water."    By  E.  Sonstadt. 

The  experiments  now  described  were  made  in  the  autumn  of  1895, 
on  sea-water  supplied  by  the  Great  Eastern  Railway  Company  in 
oak  kegs,  freshly  tilled,  the  water  being  stored  in  glass  bottles  as  soon 
as  received,  and  filtered  before  use. 

I.  On  the  Oxidation  of  Ferrous  Suljjhate  by  Sea-water. — In  1872 
(Chem.  News,  25,  196,  231,  and  241),  the  author  gave  a  description  of 
experiments  jiroving  the  existence  in  sea-water  of  calcium  iodate, 
four  parts  of  this  salt  being  shown  to  be  present  in  one  million  parts 
of  sea-water.  As  these  experiments  have  not,  Avithin  my  knowledge, 
been  repeated,  and  as  I  do  not  know  of  any  analysis  of  sea-water 
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recognising  the  presence  of  any  salt  therein  capable  of  acting  as  art 
oxidiser,  it  seemed  desirable  to  make  direct  experiment  on  tbe  oxidis- 
ing power  of  sea-water.  To  do  this  satisfactorily,  it  seemed  neces-^ 
sary  to  compare  sea-water  against  sea-water  so  treated  as  to  reduce 
any  salts  of  the  nature  of  iodates  that  it  might  contain,  due  care 
being  taken  to  thoroughly  aerate  the  treated  portion. 

First  Experiraent. — 1-^  lbs.  sea-water  were  evaporated  to  dryness 
with  a  small  quantity  (about  2  gi^ams)  of  pure  mercury,  and  the 
residue  was  heated  in  a  porcelain  crucible  into  which  a  current  of 
hydrogen  was  passed,  until  the  mercnry  was  completely  expelled. 
The  salts  were  digested  in  water,  and  the  solution  made  up  by  wash- 
ings to  the  original  quantity.  The  solution  was  then  put  into  a 
Winchester  quart  bottle,  and  repeatedly  shaken  up,  the  air  being- 
renewed  from  time  to  time.  When  it  was  judged  that  the  aeration 
was  complete,  one  pint  of  the  solution  was  put  into  a  bottle  which  it 
nearly  filled,  and  1  gi-am  of  crystalli.sed  ferrous  sulphate  was  added. 
A  pint  of  the  original  sea-water  was  put  into  another  similar  bottle, 
with  the  same  quantity  of  ferrous  sulphate,  and  1^  c.c.  of  dilute  hydro- 
chloric acid  was  added  to  each  solution.  The  bottles  were  corked,  and 
after  sufficient  .shaking  to  ensure  mixture,  were  set  side  by  side  for 
three  days,  when  the  contents  of  both  bottles  were  filtered  simul- 
taneously. After  washing  the  precipitates  with  equal  quantities  of 
water,  drying,  and  ignition,  the  ferric  oxide  from  the  natural  sea- 
water  weighed  0'0182  gram,  and  that  from  the  treated  sea-water, 
0-0132  gram. 

Second  Experiment. — This  was  conducted  similarly  to  the  fii'st 
experiment,  except  that  instead  of  evaporating  the  sea-water  with 
mercury,  the  latter  was  rubbed  up  with  the  residue  left  after  drying,, 
the  subsequent  heating  in  a  current  of  hydrogen  being  conducted  as 
before.  Also,  no  acid  was  added  to  either  the  natural  or  the  treated 
sea-water,  and  after  the  addition  of  ferrous  sulphate,  the  solutions 
were  allowed  to  stand  in  the  corked  bottles  for  13  days  before  filter- 
ing. The  natural  sea-water  gave  ferric  oxide  0'U540  gram  (after 
solution  and  reprecipitation  0'0528  gram),  and  the  treated  sea-water 
0*0270  gram.  Thus,  the  difference  in  this  case,  when  no  acid  was 
added,  and  more  time  was  allowed  for  the  formation  of  the  precipi- 
tates, was  very  much  more  than  in  the  first  experiment,  and  is  greatly 
in  excess  of  what'  can  be  due  to  the  influence  of  the  iodate  present  in 
the  untreated  sea-water. 

Although  in  these  experiments  it  was  found  impossible  to  com- 
pletely dissolve  the  salts  obtained  after  ignition,  in  the  quantity  of 
water  required  to  form  an  equal  volume  with  the  original  sea-water 
taken,  yet  there  is  no  reasonable  ground  for  supposing  that  the 
change  in  composition  thus  eifected  could  sensibly  ati:ect  the  oxidising 
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poAVPr,  apart  froai  the  re.l action  involved  of  the  iodate,  and  other 
salts  at  present  unrecoaruised,  of  a  reducible  character.  The  in- 
soluble residue  contained  traces  of  several  metals,  all  of  which  were 
not  definitely  recognised,  an  account  of  which  I  defer  until  an 
opportunity  occurs  to  me  of  working  upon  larger  quantities  of 
material. 

II.  On  the  Detection  of  Gold  in  Sea-Water  by  means  of  Mercury. — 
About  20  grams  of  pure  mercuiy  was  agitated  in  a  flask  with  about 
half  a  gallon  of  sea-water  for  a  long  while,  the  flask  being  placed  at 
intervals  on  a  water  bath,  so  that  the  liquid  became  warm,  though 
not  hot.  In  subsequent  experiments  the  water  was  not  warmed,  and 
no  special  proportion  of  mercury  was  nsed,  though  obviously,  the 
smaller  the  proportion  of  mercury,  the  more  agitation  would  be 
necessary  to  obtain  the  same  result.  The  mercury  was  separated, 
waslied,  and  dried  with  bibulous  paper.  The  mercury  was  then 
volatilised  in  a  porcelain  crucible  having  an  uninjured  internal  sur- 
face. A  black,  adherent  film  remained,  fixed  at  a  red  heat.  When 
the  crucible  had  cooled,  a  small  quantity  of  strong  hydrochloric  acid 
was  added,  which,  on  warming,  dissolved  the  greater  part  of  the  film, 
leaving,  however,  a  stain  not  removable  by  repeated  similar  treat- 
ments. The  acid  solution  being  washed  away,  and  the  crucible 
di'ied,  a  drop  or  two  of  aqua  regia  was  let  fall  on  the  stain,  which 
was  almost  immediately  dissolved.  By  cupellation,  a  very  minute 
gold  bead  Avas  obtained.  In  some  experiments,  the  mercury  that  had 
been  agitated  with  sea-water  was  distilled  in  a  current  of  hydrogen, 
but  on  afterwards  heating  the  black  residue  in  the  porcelain  boat  in 
the  open  aii',  the  residue  was  not  adherent,  and  could  not  therefore 
be  treated  as  described.  To  obtain  an  adherent  film,  4  to  -5  grams 
of  mercury  must  be  left  for  volatilisation  in  the  open.  The  mercury 
that  is  distilled  off  in  a  current  of  hydrogen  is  quite  pure  ;  but  that 
volatilised  in  contact  with  air  is  not  pure  ;  for  if  a  portion  of  it  be 
condensed  on  a  cool  surface,  and  then  volatilised,  a  residue  remains 
svhich  disappears  on  strong  heating.  Silver  is  one  of  the  metals  dis- 
solved out  from  the  black  residue  by  the  hydrochloric  acid  with 
which  it  is  treated.  This  fact,  although  somewhat  outside  the  sub- 
ject of  the  present  paper,  is  worth  mentioning,  as  having  a  bearing 
upon  the  question  as  to  the  condition  in  which  the  precious  metals 
ai'e  present  in  sea- water.  Mercury  does  not  decompose  silver 
chloride,  either  in  the  wet  or  dry  way  ;  and  yet  it  separates  silver  from 
sea-water.  The  most  natural  inference  appears  to  be  that  the  silver 
salt  in  sea-water  is  so  far  attenuated  by  dilution  as  to  have  under- 
gone molecular  disruption,  so  that  it  may  bo  considered  to  be  present 
na  metailic  silver  in  solution.  If  this  be  so  in  respect  to  silver,  the 
gold  in  sea-water  is  probably  also  in  a  similar  condition. 
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A  comparison  cannot  be  instituted  between  tlie  simple  and  easy 
process  now  described,  for  detecting  the  presence  of  gold  in  sea- 
-^vater,  and  the  processes  givenin  the  aathor's  paper  '•  On  the  Presence 
of  Gold  in  Sea-water  "  in  1872  (Chem.  News.,  26,  159),  because  the 
sea-water  that  comes  in  kegs  from  the  sea-side  is  very  much  poorer 
in  gold  than  the  water  of  the  Irish  Sea,  on  which  the  author's  earlier 
■experiments  were  made  "When  some  gallons  of  sea-water,  furnished 
by  the  Great  Eastern  Railway  Company,  were  heated  with  ferrous 
sulphate  and  a  little  hydrochloric  acid,  and  the  precipitate,  after  a 
few  days,  collected,  the  minute  gold  bead  from  this  precipitate  (which 
was  lost  by  accident  before  it  could  be  weighed)  was  certainly 
but  a  small  fi'action  of  what  the  same  quantity  of  sea-water 
previously  experimented  npon  would  have  yielded.  "Whether  this 
poverty  in  gold  of  the  keg-water  is  due  to  its  brief  contact  with 
wood,  or  to  the  circumstance  that  it  is  taken  from  shallow  water  near 
the  shore,  where  a  certain  admixture  with  mud  or  clay  is  inevitable, 
may  be  doubtful.  But  it  is  probable  that  finely  divided  clay,  mixed 
with  sea- water,  would  carry  down  with  it,  in  settling,  most  of  the 
gold  present. 
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Horace  T.  Brown,  F.R.S.,  G.  H.  Morris,  Ph.D.,  and  W.  H.  Millar. 
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T.  Brown,  F.R.S.,  G.  H.  Morris,  Ph.D.,  and  W.  H.  Millar. 
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Dec.  17tli,  1896.     Mr.  A.  G.  Vernon  Harcourt,  President,  in  the 

Chair. 

Messrs.  Alexander  Scott,  Frederick  B.  Power,  W.  W.  Cobb,  and 
Claude  M.  Thompson  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Alfred 
Cartmell,  Alexandra  Road,  Burton-on-Trent ;  William  Diamond,  Pye 
Bridge,  Alfretcn ;  William  Buckland  Edwards,  5,  Garlinge  RDad, 
Brondesbury,  N.W. ;  Vaughan  Harley,  M.D.,  25,  Harley  Street,  W.  ; 
Fred  Ibbotson,  B.Sc,  9,  Melbourn  Road,  Spring  Vale,  Sheffield  ; 
David  Smiles  Jerdan,  M.A.,  B.Sc,  68,  Union  Street,  Greenock  ; 
Edward  Rosling,  Melbourne,  Chelmsford ;  Henry  Pottei-  Stevens, 
B.A.,  14,  Lower  Sloane  Street,  Chelsea,  S.W. ;  Harry  Thompson, 
Walton  House,  West  Parade,  Anlaby  Road,  Hull. 

The   certificate   of  the  following  candidate,  recommended  by  the 
Council,  under  Bye-law  I,  par.  8,  was  also  read : — 
•Jyoti  Bhusan  Bhaduri,  Presidency  College,  Calcutta. 

Of  the  following  papers  those  marked  *  were  read. 

*165.  "  On  the  experimental  methods  employed  in  the  examination  of 
the  products  of  starch-hydrolysis  by  diastase."  By  Horace  T. 
Brown,  F.R.S,,  G.  Harris  Morris,  Ph.D.,  and  J.  H.  Millar. 

The  paper  is  divided  into  the  following  sections:  (1)  the  deter- 
mination of  solids  from  solution-density ;  (2)  determination  of 
specific  I'otatory  power;  (3)  the  relation  of  [a]j  to  [ajo  ;  (4)  de- 
termination of  cupric  reducing  power  ;  (.5)  limits  of  accuracy  of 
the  methods. 
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The  authors  state  that  this  account  is  a  preface  to  a  series  of 
papers  dealing  with  the  question  of  starch-hydrolysis,  and  is  a  critical 
review  of  the  experimental  methods  which  have  been  employed  by 
different  observers  who  have  approached  this  subject.  An  attempt 
has  also  been  made  to  remove  the  misunderstanding  which  still  exists 
as  to  the  relations  of  the  different  systems  of  notation. 

The  determination  of  the  total  solids  from  the  density  of  the  solu- 
tion by  the  employment  of  the  "divisor"  method  admits  of  great 
accuracy  if  the  solution-densities  of  the  pure  substance  have  been 
previously  determined. 

The  '•  divisors  "  at  varying  concentration  have  been  determined  for 
cane  sugar,  maltose,  dextrose,  levulose,  soluble  starch,  and.  the  mixed 
products  of  starch-hydrolysis  of  various  grades,  and  the  results  have 
been  plotted  out  in  the  form  of  curves  whose  equation  is  given  in 
each  case.  The  pure  substances  used  in  constructing  these  curves 
were  dried  in  a  vacuum  over  phosphoric  pentoxide  at  temperatures 
from  100°  to  130°. 

For  mixed  starch  hydrolytic  products,  the  divisor  for  equal  concen- 
trations increases  with  the  specific  rotatory  power,  and  in  such  a  regular 
manner  that  when  the  value  of  R  is  known,  the  divisor  at  any  given 
concentration  can  be  calculated.  From  the  relation  which  this 
divisor  bears  to  the  divisor  of  the  appai'eut  maltose  present  in  the 
mixed  h^-drolytic  products,  it  is  deducible  that  the  divisor  for  the 
amylin  constituent  is  constant  for  equal  concentrations,  even  in 
starch  pi-odncts  of  very  different  grades  of  hydi^olysis. 

In  the  section  on  specific  rotatory  power,  the  methods  of  exact 
determination  are  discussed,  and  the  relations  of  [a]j,  [ajjs.sc,  and 
[ajo  are  defined  for  substances  of  equal  dispei-sive  power.  As  the 
dispersive  power  of  cane  sugar  is  sensibly  different  from  that  of 
dextrose  and  starch-hydrolytic  pi'oducts  obtained  by  diastase,  the 
factors  for  the  conversion  of  [a]j  into  [ajo  are  not  identical  in  these 
cases.  Much  confusion  of  these  relations  has  also  been  introduced  by 
the  unrecognised  fact  that  [a]j  has  been  referred  to  two  distinct  rays 
in  the  yellow  of  different  refrangibility. 

The  cupric-reduction  of  maltose  and  of  the  products  of  starch- 
transformation  is  constant  only  when  the  conditions  of  experiment 
are  identical.  These  are  exactly  defined  for  the  authors'  method  of 
procedure,  and  the  reducing  values  are  given  in  tabular  form,  and 
are  compared  with  those  of  other  observers. 

*166.  "  On  the  specific  rotation  of  maltose  and  of  soluble  starch."    By 
Horace  T.  Brown,  F.R.S.,  G.  Harris  Morris,  Ph.D.,  and  J.  H.  Millar. 

The  authors'  determinations  of  the  specific  rotatory  power  of 
maltose  at  a  temperature  of  15-5°  do  not  confirm  the  statement  of 


Meissl  that  the  values  of  [^cJd  vary  with  the  coucentratioiis  between 
2  and  20  per  cent.,  but  confirm  the  general  statement  of  Ost  that 
between  these  limits  the  specific  rotatorj  power  is  constant.  At 
higher  concentrations  than  20  per  cent.,  the  specific  rotatoi'j  power 
diminishes  slightly. 

The  actual  results  point  to  a  value  of  \_^]d  =  loT'OS^,  which  is 
sensibly  greater  than  Ost's  value  of  137'46'^  at  15'.5°. 

This  discrepancy  is  due  to  the  fact  that  Ost  employed  weighed 
quantities  of  hydrated  maltose  which  had  been  dried  in  a  desiccator 
over  sulphuric  acid.  The  authors  find  that  even  after  six  weeks' 
drying  in  this  manner,  hydrated  maltose  contains  0"46  per  cent,  more 
water  than  corresponds  to  Ci3H220ii'H20.  If  Ost's  numbers  are 
corrected  for  this  they  give  values,  up  to  20  per  cent,  concentration.^, 
of  [ajo  =  138"12°  at  15'5°,  a  result  almost  exactly  identical  with  that 
of  the  authors. 

The  specific  rotatoiy  power  of  soluble  starch  for  concentrations  of 
2-5  to  4-5  per  cent,  is,  at  lo'S^,  [aj^  =  202-0°. 

*167.  "On  the  relation  of  the  specific  rotatory  and  cupric-reducing 
powers  of  the  products  of  starch-hydrolysis  by  diastase."  By 
Horace  T.  Brown,  F.R.S.,  G.  Harris  Morris,  Pii.D.,  and  J.  H.  Millar. 

When  starch  is  transformed  by  diastase,  a  certain  relation  is  alwa}  s 
found  to  subsist  between  the  cnpric-reduction  and  specific  rotatory 
power  of  the  hydrolytic  products.  This  relation  can  be  expressed  in 
such  a  manner  as  to  be  entirely  independent  of  any  view  we  may  hold 
as  to  the  true  nature  of  the  transformation  products,  and  it  is  of  .so 
exact  a  nature  that  if  one  property  is  known  the  other  can  be  pre- 
dicted with  certainty.  This  is  true  not  only  for  the  mixed  hydro- 
lytic  products,  but  for  any  fractionated  portion  of  them. 

The  authors  regard  this  fact  as  lying  at  the  root  of  the  whole 
question  of  starch-hydrolysis,  and,  as  it  is  still  not  admitted  by  most 
continental  workers,  they  bring  forward  a  large  amount  of  fresh  evi- 
dence whicli  they  regard  as  absolutely  conclusive. 

The  results  of  the  examination  of  70  different  starch  transforma- 
tions are  given,  some  of  them  mixed  products,  others  fractionated 
products,  the  specific  rotatory  and  cupric-reducing  powers  being  given 
in  the  vai'ious  notations  in  use.  When  the  experimental  results  are 
plotted  on  a  system  of  rectangular  co-ordinates,  the  degrees  of  specific 
rotation  between  soluble  starch  and  maltose  being  repi'esented  on  the 
line  of  ordinates,  and  the  cupric-reducing  powers  from  soluble  starch 
to  malto.se  on  the  line  of  abscissae,  the  values  all  fall  practically  on  a 
straight  line  joining  the  points  of  intersection  of  the  coordinates 
corresponding  to  the  optical  and  reducing  properties  of  soluble  starch 
and  of  maltose  i^espectively. 
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The  properties  of  soluble  starch  being  R  =  0,  [a]D  =  202°,  and  of 
maltose,  R  ■=  100  and  [a]D  =  138"0°,  then  the  relation  of  specific 
rotation  and  cupric  reduction  for  any  mixture  or  fractionation  of  the 
starch-hydrolytic  products  Nvill  be  expressed  by  \_u]o  =  202  —  0"64  R. 

The  differences  in  the  calculated  and  observed  values  for  the  70 
eases  of  hydrolysis  examined  are  given,  and  are  shown  to  be  very 
small  indeed. 

The  authors  have  examined  the  published  results  of  C.  J.  Linfuer 
and  of  Ost,  both  of  whom  have  denied  the  existence  of  any  relation 
between  [ajc  and  R,  and  find  that,  when  rightly  interpreted,  they,  for 
the  most  part,  strictly  conform  to  the  law  of  relation  expressed  above. 

Discussion. 

Dr.  Akmstrong,  after  commenting  on  the  value  of  the  information 
brought  under  the  notice  of  the  Society  by  Mr.  Horace  Brown  and 
his  co-workers,  and  on  the  remarkable  accuracy  with  which  starch 
could  now  be  estimated,  expressed  the  hope  that  it  M'ould  be  possible 
ere  long  to  determine  what  really  took  place  when  stai'ch  was  hydro- 
lysed ;  he  thought  it  was  time  that  we  should  no  longer  be  content 
merely  to  determine  cei'tain  analytical  factors;  we  ought  rather  to 
seek  for  chemical  methods  which  would  render  it  possible  to  separate 
and  isolate  the  products. 

Mr.  A.  R.  LiXG  asked  what  valae  the  authors  found  for  the  cupric 
reducing  power  of  maltose  when  Wein's  method  was  used. 

Dr.  G.  H.  Morris,  in  reply,  said  that  tliey  found  that  Wein's  tables 
give  results  about  5  per  cent,  too  low  when  the  cupric  reduction  oF 
maltose  is  estimated  by  Wein's  method,  and  the  copper  obtained 
calculated  into  maltose  by  the  table  ;  in  other  Avords,  perfectly  pure 
maltose  gives  R  =  95 — 96  instead  of  100. 


*168,  "  The  action  of  hydrogen  peroxide  and  other  oxidising  agents  on 
cobaltous  salts  in  presence  of  alkali  bicarbonates."  By  R.  G. 
Durrant,  M.A. 

Similar  green  solutions  may  be  obtained  by  adding  hydrogen  per- 
oxide, sodium  hypochlorite,  chlorine,  bromine,  or  ozone  to  cobaltous 
salts  in  presence  of  alkali  bicai'bonatcs — or  by  adding  a  cobaltous  salt 
to  the  anode  of  previously  electrolysed  potassium  carbonate. 

The  green  colour  is  not  destroyed  by  excess  of  cold  acetic  acid,  but 
is  rendered  i-athcr  bluer  in  tint.  This  acetic  solution  is  reduced  by 
hydrogen  peroxide. 

The  evidence  so  far  obtained  shows   (1)   that  the  cobalt  is  in  the 
"  cobaltic  state."       This  is    proved  by    the    results    of   thtte 
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vokimetric  methods — in  which  standard  sodiam  hypochlorite, 
hydrogen  peroxide,  and  soiiam  sulphite  are  respectively 
employed — green  precipitates,  produced  from  the  green 
solutions,  gave  results  showing  that  the  available  oxygen 
closely  approximates  to  that  to  be  expected  from  cobaltic 
hydrate. 

(2)  That  the  gi'een  colour  of  the  solations  and  of  the  pj'ecipitates 
appears  not  to  be  due  to  a  particular  alkali,  since  (i)  identical 
tints  were  obtained  with  the  five  different  alkali  bicarbonates, 
(ii)  potassio-cobaltic  nitrite  gives  no  green  colour  with  bicai'b- 
onates,  (iii)  green  precipitates  washed  free  from  all  alkali,  and 
digested  with  cold  weak  acetic  acid  give  green  filtrates. 

(3)  That  carbon  dioxide  is  necessary  both  for  the  formation  and 
preservation  of  the  green  colour.  The  gi'een  colour  of  the 
acetic  solution  i-emaius  only  so  long  as  carbon  dioxide  is 
present.  The  green  precipitates  (free  from  alkali)  retain 
carbon  dioxide  so  long  as  they  remain  green,  and  lose  it  when 
they  become  brown.  It  is,  therefore,  possible  that  the  green 
cobaltic  compound  is  of  the  uatui'e  of  a  carbonate. 

Discrssioy. 

Several  speakers,  including  the  Pkesidext,  expressed  the  view  that 
whilst  the  author  had  made  it  clear  that  the  green  substance  was  a 
cobaltic  compound,  further  proof  was  needed  of  the  suggestion  that 
the  salt  formed  was  a  cobaltic  carbonate. 

Dr.  RiDEAL  mentioned  that  sodium  peroxide,  as  well  as  hydrogen 
peroxide,  gave  rise  to  the  green  colour,  provided  that  an  alkali 
bicarbontate  was  also  present. 

Dr.  Akmstrong  said  that  he  would  like  to  give  expression  to  the 
opinion  that  the  time  was  come  to  determine  what  should  be  their 
course  of  action  with  regai'd  to  the  publication  of  the  discussions 
that  took  place  at  the  meetings ;  of  late  there  had  been  an  almost 
entire  absence  from  the  Proceedings  of  reports  of  the  remarks  made 
in  the  room,  although  these  had  often  been  of  a  nature  which  made 
it  desirable  that  they  should  be  brought  under  the  notice  of  the 
Fellows  generally.  If  the  Secretaries  could  not  undertake  the  work, 
steps  should  be  taken  to  procure  a  proper  report.  Personally  h.e  had 
had  no  difficulty  in  obtaining  reports  during  the  nine  years  in  which 
he  had  charge  of  the  Proceedings,  and  he  did  not  believe  that  there 
would  be  any  difficulty.  Without  such  reports  the  Proceedings  were 
of  little  value. 

Professor  Dcxstax  said  that  Fellows  attending  the  meetings  were 
aware  that  it  was  not  often  that  a  comprehensive  discussion  followed 
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the  reading  of  an  ordinary  paper.  All  important  remarks  and  sug- 
gestions made  at  the  meetings  had  been  recorded  in  the  Proceedings, 
and  although  no  attempt  had  been  made  to  record  everything,  and 
there  might  oceasionallj  be  room  for  difference  of  opinion  as  to  what 
■was  important,  he  was  always  glad  to  receive  from  speakei's,  after 
the  meeting,  reports  of  their  remarks,  which  he  believed  had  been  in 
nearly  every  case  inserted  in  the  Proceedings.  He  had,  however,  not 
thought  it  desirable  to  print  Dr.  Armstrong's  remarks,  of  the  omis- 
sion of  which  Dr.  Armstrong  now  complained,  made  on  two  recent 
occasions  proposing  to  record  the  time  occupied  byi'eaders  of  papers. 
The  method  adopted  by  the  speaker's  predecessor  in  office  in  report- 
ing discussions  had  given  rise  to  much  dissatisfaction.  If  the  present 
plan  was  not  thought  sufficient,  then  a  shorthand  report  of  the  dis- 
cussions could  be  taken.  As  a  matter  of  fact,  however,  the  main 
value  of  the  Proceedings  lies  in  its  being  the  means  of  bringing  at 
an  early  date  under  the  notice  of  the  Fellows,  not  merely  remarks 
and  suggestions  made  at  the  meetings,  but  concise  abstracts  of  the 
papers  read,  the  full  publication  of  which  could  not  take  place  in  the 
Journal  until  much  later. 

The  Peesident  i^emarked  that  if  a  full  report  of  the  proceedings 
were  considered  desii^able,  its  preparation  could  not  be  included  in 
the  duties  of  the  Honorary  Secretaries.  He  was  disposed  to  think, 
however,  that  if  it  T\ere  generally  known  that  the  Secretaries  were 
ready  to  leceive  from  speakers  after  the  meeting  a  few  sentences 
giving  the  substance  of  their  remarks,  that  this  would  meet  the  case 
in  nearly  every  instance. 


169.  "  Electrical  conductivity  of  diethylammonium  chloride  in  aqueous 
alcohol."    By  James  Walker,  Ph.D.,  D.Sc,  and  F.  J.  Hambly,  F.I.C. 

The  authors  have  determined  the  conductivity  of  diethylammonium 
chloride  dissolved  in  pure  water,  and  in  lO'l,  30' 7,  49"2,  72'0,  903, 
and  99"0  per  cent,  alcohol,  by  volume,  at  dilutions  ranging  from  10 
litres  to  8000  litres.  Tables  and  curves  have  been  constructed,  show- 
ing the  variation  of  the  molecular  conductivity  and  the  degree  of 
dissociation  with  varying  dilution  and  varying  proportions  of  alcohol. 

170.  "Formation   of  substituted    oxytriazoles  from    phenylsemicarb- 

azide."    By  George  Young,  Ph.D.,  and  Hemy  Annable. 

The  action  which  takes  place  when  a  mixture  of  phenylsemicarb- 
azide  and  benzaldehyde  is  oxidised,  has  been  reinvestigated,  and  the 
views  expressed  by  one  of  the  authors  in  a  previous  paper  (Tx'ans., 
1895,  67, 1063)  have  been  confirmed.     The  following  aldehydes  yield 
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oxytriazoles  by  this  action  :  metanitrobenzaldehyde,  paranitrobenz- 
akiehyde,  metatoluic  aldehyde,  terephthalic  aldehyde,  cinuamic  alde- 
hyde. 

The  authors  have  failed  to  obtain  oxytriazoles  from  formaldehyde, 
acetaldehyde,  paraldehyde,  isobutyric  aldehyde. 


171.  ''  ci-Bromocamphorsulpholactone."     By  C.  Revis  and  F.  Stanley 

Kipping,  Ph.D.,  D.Sc. 

When  a-bromocamphor  is  treated  with  anhydrosulphuric  acid,  or 
with  chlorosulphonic  acid,  it  is  converted  into  a-bromocamphor- 
sulphonic  acid  (Trans.,  1893,  63,  548).  In  the  course  of  some  experi- 
ments on  the  preparation  of  this  sulphonic  acid,  it  was  found  that 
when  70  per  cent,  anhydrosulphuric  acid  is  added  to  a  solution  of 
a-bromocamphor  in  chloroform,  the  product  consists,  to  some  extent, 
of  a  crystalline  compound  which  is  insoluble  in  water. 

This  substance  has  the  composition  CioHi3BrS04  (found  C  =  38"8, 
H  =  4-3,  Br  =  25-1,  S  =  9-7  per  cent. ;  calculated  C  =  390,  H  = 
4*2,  Br  =  258,  S  =  lO'S  per  cent.).  It  appears  to  be  a  bromo- 
camphorsulpholactone,  and  its  formation  is  doubtless  due  to  the  oxida- 
tion of  hydrogen  to  hydroxyl  accompan^'ing  sulphonation,  water  being 
then  eliminated  from  the  hydroxysulphonic  acid  ;  it  is,  probably, 
closely  related  to  the  dibromocamphorsulpholactone,  CinHnBrjSOi, 
recently  described  (Lapw'orth  and  Kipping,  Proc,  1896,  12,  77),  and 
it  resembles  the  latter  in  ordinary  properties.  It  crystallises  fi'om 
chloroform  and  ethylic  acetate  in  lustrous,  transparent  plates  or 
prisms,  melts  at  about  290°,  and  is  modei-ately  easily  soluble  in 
boiling  acetic  acid,  chloroform,  and  ethylic  acetate.  It  is  veiy  stable, 
and  separates,  unchanged,  from  a  solution  in  nitric  acid  (sp.  gr.  1*4), 
even  after  heating  for  some  time  ;  it  seems  not  to  be  attacked  by  cold 
potash  (sp.  gr.  1'3),  and,  even  on  boiling,  it  is  only  slowly  dissolved. 

Dr.  Lapworth  has,  independently,  observed  the  formation  of  this 
lactone  from  a-bromocamphor  and  anhydrosulphuric  acid. 

172.  "  Dimethylketohexamethylene."  By  F.  Stanley  Kipping,  Ph.D.,  D.Sc. 

In  a  recent  paper  on  camphoric  acid  (Amer.  Chem.  /.,  18&6,  18,  685), 
Noyes  describes  the  preparation,  fi-om  dihydrocampholytic  acid,  of  a 
ketone  which  forms  an  oxime  melting  at  112 — 113°,  and  possesses  an 
odour  similar  to  that  of  camphoroxime.  On  comparing  the  melting 
point  of  this  oxime  with  that  of  the  isomeric  oxime  of  dimethyl- 
ketohexamethylene, he  found  that,  for  the  latter,  the  author  had 
given  the  melting  point  114—115°  (Trans.,  1895,  67,  349),  whereas 
Zelinsky  had  given  it  as  104—105-    (Ber.,   1895,  28,  781).      Noyes 
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himself  tlien  prepared  dimetliylketohexametliylene  oxime,  and  found 
the  melting  point  to  be  120 — 1"22°. 

The  possible  identity  of  the  two  ov^inies  in  question  being  a  matter 
of  great  importance — for,  if  their  identity  were  established,  mach 
light  would  be  thrown  on  the  constitution  of  camphor — the  author 
has  prepared  dimethylketohexamethylene  by  the  improved  method 
recently  described  (Kipping  aad  Edwards,  Proc,  1896,  12,  188),  and 
has  made  further  experiments  with  this  substance. 

The  oxime,  prepared  in  the  usual  manner,  is  at  first  very  oily, 
apparently  from  the  presence  of  unchanged  ketone,  but  it  soon 
becomes  a  semi-solid  crystalline  mass ;  when  freed  from  oil  and 
recrystallised  once  or  twice,  it  melts  quite  sharply  at  about 
114°,  but  further  purification  raises  the  melting  point  to  117'5° 
(uncorr.),  at  which  point  it  remains,  even  after  six  successive  crys- 
tallisations from  different  solvents.  This  melting  point  and  that 
previously  recorded  were  taken  with  an  ordinary  standard  thermo- 
meter ;  observations  made  with  a  short  thermometer,  the  thread  of 
which  was  entirely  immersed,  gave  a  m.  p.  of  llS'o— 119°.  Noyes 
does  not  state  whether  the  m.  p.,  120 — 122°,  is  corrected,  nor  how 
the  observation  was  made,  and  the  range  of  2°  would  seem  to 
indicate  that  the  substance  did  not  melt  sharply;  he  also  leaves 
the  identity  of  his  dimethylketohexamethylene  oxime  with  the  oxime 
of  the  ketone  which  he  obtained  from  camphor  an  open  question. 

Noyes  suggests  that  the  several  pi-eparations  of  the  oxime  obtained 
respectively  by  Zelinsky,  by  himself,  and  by  the  author,  maybe  mix- 
tures of  stereoisomerides,  and  the  latter  has  therefore  directed  atten- 
tion to  this  possibility  ;  there  are  certainly  indications  of  the 
presence  of  more  than  one  substance  in  the  crude  oxime,  as  a  few 
ci'ystals,  melting  not  sharply  at  about  75°,  have  been  separated  ;  never- 
theless, the  only  crystalline  product  which  has  yet  been  isolated  in 
any  quantity  is  that  which  melts  sharply  and  constantly  at  1 18'5 — 1 19° 
(corr.). 

This  oxime  crystallises  from  a  mixture  of  chloroform  and  light 
petroleum  in  lustrous,  transparent  prisms,  which  have  been  examined 
by  ^Ir,  Pope.  "  The  crystals  consist  of  monosymmetric  prisms,  which 
show  the  forms  {100},  {001},  {110},  and  {111}  ;  the  plane  of  syra- 
metry  is  the  optic  axial  plane,  and  an  optic  axis  emerges  normally  to 
the  face  (100).  Some  faces  give  good  reflections,  but  parallel  faces 
do  not  give  images  at  180°  to  one  another,  a  behaviour  which  is  fre- 
quently observed  in  the  case  of  mixtures."  This  indication  that  tho 
oxime  may  be  a  mixture,  in  spite  of  its  constant  melting  point,  miist 
be  boi'ne  in  mind,  and  if  confirmed,  the  different  melting  points  of  the 
various  preparations  would  be  accounted  for. 

In  order  to  facilitate  the  identification  of  dimethylketoliexamethyl- 
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cue,  the  author  has  prepared  the  semicarbazone ;  this  conipouml 
slowly  separates  in  crystals  on  warming  the  ketone  with  a  solution  of 
semicarbazone  hydrochloride  and  sodium  acetate  in  dilute  alcohol. 
After  recryst5,llisation  it  melts  at  about  196°,  and  fui  tlur  treatment 
does  not  seem  to  chauge  its  melting*  point.  A  sample  dried  at  100° 
gave  C  =  59-26,  H  ="9-36  percent.;  calculated  for  CoHnN'.O,  C  = 
'5902,  H  =  9-29  per  cent. 

Dimetbylketobexamethylene  semicarbazone  is  fairly  soluble  in  cold 
chloroform  but  less  so  in  cold  benzene  and  ethylic  acetate,  and  crys- 
tallises best  from  metbyl  alcohol  in  the  form  of  small,  translucent, 
Avell-defined  pi-isms.  Heated  slowly  from  about  175°,  and  using  a 
short  thermometer,  it  begins  to  sinter  at  about  190°,  and  melts  com- 
pletely at  about  200 — 201°,  effervescing,  but  not  darkening;  the 
m.  p.  depends  on  the  size  of  the  crystals  and  on  the  rate  of  heating. 
The  crude  semicarbazone  seemed  to  be  homogeneous,  and  the  yield 
appeared  to  be  good,  but  as,  on  recrystallising  the  preparation  from 
boiling  acetic  acid,  most  of  it  suffered  decomposition,  further  experi- 
ments are  necessary  to  prove  that  only  one  semicarbazone  exists. 

173.  "The  localisation  of  deliquescence  in  chloral  hydrate  crystals." 
By  William  Jackson  Pope. 

Chloral  hydrate  crystallises  from  solution  in  large  monosymmetric 
plates,  showing  the  forms  {100},  [Oil},  and  {111},  and  having  the 
axial  ratios  a  :  h  :  c  =  1'6369  :  1  :  13951,  /3  —  59°  5'  ;  these  crystals 
consist  of  the  same  modification  of  chloral  hydrate  as  was  obtained  in 
previous  experiments  (Pope,  Proc,  1896, 12, 1-12),  and  described  as  the 
biaxial  modification,  stable  at  ordinary  temperatures.  The  crystals 
deliquesce  in  the  air,  but  in  a  peculiar  manner;  the  forms  {011}  and 
{111}  rapidly  absorb  water  vapour,  and  after  a  few  minutes'  exposure 
become  covered  with  a  layer  of  solution,  whilst  the  faces  of  the  form 
{100}  remain  pei-fectly  bright  during  a  considerable  time.  The 
attraction  for  moisture  exercised  by  the  piuacoid  {100}  is  thus  much 
less  than  that  exhibited  by  the  other  two  forms. 

It  is  consequently  concluded  that  crystal  deliquescence,  like  crystal 
solubility  and  other  properties,  varies  with  the  direction  in  the 
crystal  perpendicular  to  which  its  intensity  is  measured. 

174.  "  Enantiomorphism ."     By  William  Jackson  Pope  and  Frederic 
Stanley  Kipping. 

Crystals  of  the  two  cnantiomorphous  forms  of  a  substance  which 
exhibits  circular  polarisation  only  in  the  crystalline  state,  and  in 
which  the  circular  polarisation  is  an  inherent  property  of  the  crystal 
structure,  i.e.,  of   a  substance  belonging  to   Class  2h  (Pope,  Trans., 


250 

1896,  69,  971),  should  be  deposited  from  the  optically  inactive  solution 
in  equal  numbers,  unless  any  disturbing  factor  is  operative  favouring 
the  deposition  of  crystals  of  one  particular  enantiomorphous  form, 
as,  for  example,  contact  of  the  slightly  supersaturated  solution 
with  a  crystal  of  that  form.  The  truth  of  this  statement  can  be 
demonstrated  from  our  present  knowledge  of  crystal  structure,  and 
is  also  evident  from  a  cojisideration  of  the  recent  work  of  Landolt 
(Ber.,  1896,  29,  2404),  who  showed  that  the  crystalline  poAvder  of 
sodium  chloi'ate,  which  rapidly  separates  from  aqueous  solution, 
consists  of  almost  equal  quantities  of  dextro-  and  lasvo-rotatory 
crystals.  The  authors  have  extended  these  observations,  and  by 
taking  a  number  of  different  crops  of  the  large  crystals  deposited  by 
sjjontancons  evaporation  of  sodium  chlorate  solution,  have  ascertained 
that  the  average  numbers  of  dextro-  and  Isevo-crj-stals  deposited  are 
the  same,  in  absence  of  any  disturbing  factor. 

It  seemed  probable  that  if  a  substance  which  is  optically  active  in 
solution  is  introduced  into  an  aqueous  solution  of  sodium  chlorate, 
the  presence  of  the  former  would  favour  the  deposition  of  chlorate 
crystals  of  one  particular  enantiomorph,  and  experiments  Avere  conse- 
quently made  to  test  this  view.  About  5  per  c<>nt.  of  some  substance, 
buch  as  dextrose,  mannitol,  and  isodulcitol,  was  dissolved  in  a  saturated 
sodium  chlorate  solution,  and  the  crystals  of  the  salt  deposited  on 
spontaneous  evaporation  examined ;  a  great  preponderance  of  lajvo- 
crystals  separated  from  the  dextrose  solutions  Avhilst  in  the  separa- 
tion from  the  isodulcitol  solutions  the  dextro-crystals  were  in  excess. 
The  mannitol  solutions  deposited  rather  more  la?vo-  than  dextro- 
crystals ;  a  number  of  crops  from  each  solution  Avei'c  collected,  and 
similar  behaviour  was  noticed  w'ith  each  crop. 

This  selective  deposition  would  seem  to  indicate,  as  Avould,  indeed, 
be  expected,  from  a  consideration  of  the  equilibria  possible  in 
such  systems,  that  the  solul)ility  of  a  dextro-enantiomorph  of  Class  2/; 
(see  above)  in  a  liquid  containing  an  oi^lically  active  substance, 
differs  from  the  solubility  of  the  la3A"0-euantioniorph  in  the  same 
solvent.  Solubility  determinations,  and  also  determinations  of  the 
rates  of  growth  of  dextro-  and  Itevo-crystals  of  sodium  chlorate  in 
optically  active  solutions  are  in  progress. 

There  would  seem  to  be  no  a  priori  reason  why  a  substance 
optically  active  in  solution  only  and  possessing  a  high  specific  rota- 
tion, should  e.xert  more  directive  inlluenceon  the  deposition  of  crystals 
of  Class  21)  than  an  optically  active  substance  of  very  low  specific  rota- 
tion, the  only  condition  necessarily  favouring  the  deposition  of  crystals 
of  a  particular  enantiomorph  being  that  there  should  be  an  asym- 
metric compound  in  solution.  Using  methods  such  as  those  indicated 
above,  it  might,  therefore,  be  possible  to  d  ^termine  with  ease  aid  rapid- 
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ity  whether  certain  substances  which,  although  contaiuing  asymmetric 
(arbon  atoms,  are  optically  inactiye  in  solution,  are  really  asymmetric 
compounds,  the  inactivity  in  solution  being  due  to  a  compensation 
brought  about  amongst  the  four  different  groups  attached  to  one 
asymmetric  atom.  Experiments  respecting  this  point  are  in  pro- 
gress. 

Several  cases,  such  as  that  of  camphorsul phonic  chloride  (Kipping 
and  Pope,  Trans.,  1893,  63,  560),  are  known  in  which  equal  quantities 
of  optical  antipodes,  when  crystallised  together,  apparently  do  not  form 
a  racemic  compound.  In  the  light  of  the  foregoing  results,  it  should 
be  possible  to  effect  a  partial  separation  of  such  mixtures,  and  even 
of  racemic  compounds,  by  crystallising  them  fi'om  a  solution  con- 
taining an  optically  active  substance.  Experiments  on  the  separation 
of  a  number  of  I'acemic  compounds,  and  of  inactive  mixtures  of 
optical  antipodes  by  methods  based  on  the  above  considerations, 
have  been  commenced,  but  the  results  are  not  yet  sufl&ciently  con- 
clusive to  warrant  any  definite  statements  respecting  them. 

Premising  the  truth  of  the  considerations  stated  above,  Eakle's 
observation  (Zeit.  f.  Kryst.,  1896,  26,  562)  that  a  sodium  periodate 
solution  containing  sodium  nitrate  deposits  more  Ijbvo-  than  dextro- 
crystals  of  the  periodate,  is  quite  incomprehensible. 


IMPORTANT   NOTICE    TO    AUTHORS   OF   PAPERS. 

The  attention  of  authors  is  directed  to  the  following  resolution  of 
the  Council. 

"No  title  shall  be  included  in  the  list  of  titles  of  papers  to  be 
brought  before  a  Meeting  of  the  Society,  unless  the  paper  and  an 
abstract  of  it  are  in  the  hands  of  the  Secretaries  at  least  three  days 
before  the  date  of  the  Meeting  ;  and  no  announcement  of  titles  can  be 
made  in  the  Proceedings  until  the  papers  have  been  received  by  the 
Secretaries." 


RESEARCH   FUND. 

A  meeting  of  the  Research  Fund  Committee  will  he  held  in 
Januaiy.  Applications  for  grants,  accompanied  by  full  particulars, 
should  be  sent  to  the  Secretaries  on  Januax"y  15. 
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At  the  next  meeting,  on  January  21st,  the  following  papei's  will  be 
recLdved.  The  authors  of  those  marked  with  an  asterisk  have 
annonnced  their  intention  of  being  pi-esent : — 

*"  Studies  of  the  properties  of  highly  purified  substances.  I.  The 
influence  of  moisture  on  the  production  of  ozone  from  oxygen  and 
on  the  stability  of  ozone.  II.  The  behavioar  of  chlorine,  bi'o- 
minc,  and  iodine  with  mercury.  III.  The  behaviour  of  chlorine 
under  the  influence  of  the  silent  discharge  of  electricity,  and  in  sun- 
light."    By  W.  A.  Shenstone. 

*•' Action  of  diastase  on  starch."  Part  III.  By  A.  K.  Ling  and 
J.  L.  Baker. 

*"  The  solution-density  and  cupric  reducing  power  of  de.vtrose, 
levulose,  and  invert-.sugar.  By  Horace  T.  Brown,  F.R.S.,  Gr.  Harris 
Morris,  Ph.D.,  and  J.  H.  Millar. 

"  Derivatives  of  Maclurin."     Part  II.      By  A.  G.  Perkin. 
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llBassett,  Henry,  26,  Belitha-vilias,  Barnsbury,  N. 
Bate,  William,  National  Explosives  Co.,  Hayle,  Cornwall 
Eateman,    John,    Messrs.    J.    C.    and    J.    Field,   The   Marsb, 

Lambeth,  S.E. 
Bater,   Claude  H.,   M.A.,   Inland   Revenue,   Ashwell,  Baluock, 

Herts 
Bayliss,  Charles,  Selly  Park,  nenr  Birmingham 
Bayly,  F.  W.,  The  Royal  Mint,  E. 
[jBayne,  James,    Professor  Royal   Yeterinaiy   College,  Camden 

Town,  N.W. 
llBayne,  "William  Tbirlwall,  LL.D.,  Brockbill,  Broad  Clyst,  Exeter 
Baynes,  James,   Ph.D.,    F.R.M.S.,    Borough    Analyst's    Office, 

Royal  Chambers,  Scale-lane,  Hull 
Beadle,  Clayton,  Beadonwell,  Belvidere,  Kent 
llBeadnell,  Major  Charles  Edward,    R.A.,    48,   Castletowu-road, 

W.  Kensington 
Beale,    William  Phipson,    Q.C ,   10,    New-court,     Carey-street, 

Lincoln's-inn,  W.C. ;  and  19,  Upper  Phillimore-gardens,  Ken- 
sington, W. 
l|Beanes,  Edward,  119,  Ashby-gardens,  S.W. 
Beardmore,  G.  Russell,  D.P.H.  Camb.,  L.R.C.P.  Lond.,  M.R.C.S. 

Eug.,  L.S.A.,  Warwick   House,  Upper-street,  Islington,  N. 
Beasley,  William  C.  T.,  B.A.,  Fermain,  Si.  Leonards-on-Sea 
Beck,  Charles  R.,  15,  Abbotsford-road,  Redland,  Bristol 
[Beckett,  George  Henry,  care  of  Alfred  Nobel,  Chemisches  Labora- 

torium,  San  Remo,  Italy 
Beckett,  John  Hampden,  Corbar  Hill  House,  Buxton,  Derbyshire 
Bedson,  P.   Phillips,  D.Sc,   University  of  Durham,  College  of 

Physical  Science,  Newcastle-on-Tyne 
ilBeilby,  George  T.,  St.  Kitts,  Slateford,  N.B. 
Belbin,  T.  St.  J.,  101,  Picciidiily,  W. 
Belcher,  John  Hope,  B.A.,  Science  School,  Lincoln 
Bell,    Albert    Edward,    F.I.C.,    2,    Ellington-villas,   Sherborne, 

Dorset 
Bell,  Chichester   A.,  B.A.,  M.B.  (Dublin),    3,   MansfieUl-place, 

Richmond,  Surrey 
Bell,  E.  Wightman,  Spalding 
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Date  of  Election. 

Jan.  19, 1865      I 

Dec.  3,  1863 

Jan.  17,  1889 

Dec.  4,  1879 

Dec.  17,  1874 

Xov.  19,  1874 

Feb.  17,  1881 

April  15,1836  j 

Feb.  20,  1896  1  Trans. 


Dec.  4,  1890 
June  21, 1883 
Feb.  IG,  1882 
Dec.  5,  189.T 
Mar.  6,  1890 
June  15, 1893 

Feb.  16,  1888 

Dec.  7,  1882 
Dec.  3,  1891 
Dec.  6,  1888 
Dec.  15,  1892 


Mar.     1,  1883    Tran.s. 

Dec.     2,  1886  | 

I 

Dec.     7,  1865  | 

Feb.    18,  1875  | 

j 

Mar.     7,  1872  i 

Dec.  1.5,  1881 

June    4,  1874 

Feb.   15,1894  j 

May  20,1875    Trans.] 

April  17, 1879  j 

Dee.     %  1886  ; 

!  I 

Dec.  18,  1879  I 


||Bel!,  J.  Carter,  the  Cliff,  Higher  Broughton,  Jlanchester 
Bell,  Sir  Lowthian,  Bart.,  F.R.S.,  Eounton  Grange,  Northallerton 
IjBell,  Percy  Carter 

Bemrose,  Joseph,  56,  St.  Famille  street,  Jlontreal,  Canada 
ijBendix,     David,      Sut()erlaud      Lodge,     371,      Romford-road, 

Stiatford,  E. 
Benger,    Frederick     Baden,    F.I.C.,    The    Grange,    Knutsford, 

Cheshire 
ij Benjamin,  Marcu.s,  A.M.,  Ph.D.,  Smithsonian  Insuitute,  Wash- 
ington, D.C. 
Bennert,  Carl,  Ph.D.,  Godesberg,  Germany 
Bentley,  W.  H.,  B.Sc,   110,  Yarburgh  street,  Moss  Side,  Man- 
chester 
Bentz,  Ernest,  5,  Demesne-road,  Whalley  Pauge,  Manchester. 
llBeringer,  Cornelius,  Fa) mouth-road,  Redruth 
l|Beringer,  John  J.,  Basset-road,  Camborne,  Cornwall 
Berkeley,  The  Earl  of,  Foscumbe,  Boar's  Hill,  near  Abingdon 
llBerncastle,  Richard,  22,  Aldridge-road  Villas,  Baysvater,  AV. 
Berriiige,  Douglas  J.  P.,  B.A.  Oxon,  The  Laboratory,  Malvern 

College 
Berridge,   Henry  Dudley,  M.  A.,   Fothevinghay,  Oundle,  North- 
amptonshire 
llBerry,  Edward  E.,  Villa  Rosa,  Bordighera,  Italy 
Berry,  Thomas  William,  Gr.inville  terrace.  Stone,  Siaffordshire 
Berry,  William,  7,  Hampton-park,  Redland,  Bristol 
Bcrsiisan,  Arthur  J.,  13,  Lansdowne-road,  Kensington-park,  W., 

and  Box  411,  G.P.O.,  Sydney,  X.S.W. 
Bevan,  Edward  J.,  4,  New-cnurt,  Lincolu's-inn,  W.C. 
Bevan,    John    William,  care    of    Sir    James  Murray    and  Co., 
Chemical  AVorks,  Temple-street,  Dublin 
ll  Bickerdike,  W.  E.,  Bryer's  Grove,  Wilpshire,  near  Blackburn 
Biggart,    J.    AV.,    Chemical     Laloratory,     29,    Caihcart-street, 

Greenock 
Biggs,  C.  H.   W.,  140,   Salisbury-court,  Fleet-street.  E.G.,  and 

Broomfield,  Bromley,  Kent 
Bingley,  John,  Northampton 

Bird,  Henry,  South  Down  House,  Jlillbrook,  near  Plymouth 
Bird,  William  Rowland,  12,  Gordon-road,  New  Swind .n,  Wilts 
Bischof,  Gustav,  Prof.,  4,  Hart-sireei,  Bloomsbury 
Black,  A.  H.,   F.R.G.S.,  St.  John's,  Wakefield 
Blackburn,    Thomas,  Aruba   Phosphaat  JIaatschappy,    Cura9oa, 

AVest  Indies 
Blackett,  Cuthbert  R.   Laboratory,  Swanston-street,  Old  County 
Court,  Melbourne 
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T>ate  of  Election. 
March  5, 1885 

Dee.     6,  1883 
Mar.    6,  1890 

May  15,  1890 
June  3,  1875 

June  16,  1892 
Dee.  4,  1890 

Feb.  20,  1896 
Feb.  19, 1891 


Ma   6,  1890 
Feb.  2,  1838 

Dee.  20,1883 


Trans 


Trans. 


May  16,  1895 

Feb.  2,  1865  Trans 

April  21, 1887 

Feb.  20,  1S96 
June  3,  1875  Trans 
May  5,  1892 
Dec.  2,  1875 

Feb.  7,  1878 

Dec.  6,  1888 


Mar.  18,  1869  Trans.j 
Feb.  18,  1892  I     I 

June  17,  1858  }     i 

Feb.  1,  1883 

May  4,  1803  Trans 

Feb.  16,  1893 

Mar.  1,  1877 

Aprill7,  1884 

Mar.  17,  1881 


Blades,  Chas.  Mountain,  bay    Villa,  Chester-road,    Northwicb, 

Cheshire 
Blair,  Frank  A.,  Broomfield,  Melrose,  N.B. 
Blake,    Robert    R.  F.,    Chemical  Department,  Queen's  College, 

Belfast 
Blake,  William  Henry,  Clendon  Tower,  near  Sunderland 
IIBlanshard,  Charles  Thomas.  M.A.,  F.I.C  ,  The  Firs,  Summertown, 
Oxford 
Bleckly,  Arthur  Sanderson,  Thehvall  Lea,  near  Warrington 
Blenkinsop,  W.  E.  B.,  15,  Earlsfield-road,  Wandsworth  Common, 

S.W. 
Blood,  M.,  B.A.,  3,  Stanley-terrace,  Clifton-road,  Norbiton 
Bloomer,    Frelerick    John,   F.I.C,    40,    Summersfield  crescent, 
Iiotton  park,    Birmiugham,   and   15,    Broderick-road,    Upper 
Tooling 
Blount,  Bertram,  Laboratory,  Broadway,  Westminster,  S.W. 
Bloxam,   Arthur  G.,   F.I.C,   The   Goldsmiths'    Institute,   New 

Cross,  S.E. 
Blosam,  W.  Popplewell,  B.Se.  Lond.,  F.LC,  Royal  Xaval  College, 

Greenwich,  S.E. 
Bluuie,  E.,  Russell  House,  Trinity,  Edinburgh 
Blunt,  T.  P.,  M.A.,  Tower-place,  Shrewsbury 
Blundstone,  Edwin  Richardson,  B.A.,  Cornwall  Lodge,  Hampton 

Hill,  Middlesex 
Blvde,  J.  E.  A.,  Nether  House,  Racmoor,  Sheffield 
Blyth,  Alexander  Wynter,  M.R.C.S.,  29,  Noifolk-road,  N.W. 
Blyth,  M.  Wynter,  B.A.,  B.Sc,  29,  Xorfolk-road,  N.AV. 
(iBoake,  A.,  Stratford,  London,  E. 
Boam,  F.  W. 
Bodmer,  Richard,  Analytical   Laboratory,  16,  Soulhwaik  street, 

London,  S.E, 
Bohm.  William  Duusmore,  A.R.S.M.,  F.I.C,  49,  Avenue  road, 
Acton,  W. 
IIBolas,  Thomas,  60,  Grove -park-terrace,  C'hiswick. 
Bond,   Frederick  Fielding,   M.D.,   Rosemary   House,   Raslrick, 

Yorks 
Bond,  F.  T.,  M.D.,  Gloucester 

Bond,  Henry  C,  M.A.,  Bromley  Park  School,  Bromley,  Kent 
Bone,  AVilliam  Arthur,  Owen's  College,  Manchester 
Boone,  W.  T.,  6,  Mount  Pleasant-road,  South  Tottenham,  N. 
Borland,  John,  F.L.S.,  Etruria,  Kilmarnock 
Borland,    W.    D.,    Beacon    Lodge,    Green  street,    Green,    near 
Dartford,  Kent 
ilBorns,  Henry,  Ph.D.,  19,  Ale.\andra-road,  Wimbledon,  S.W. 


FKLI.OUS    OF    TIJK    CHEMICAL    SOCIETY. 


n 


Date  of  Election. 
May  16,  1896 
Feb.  2,  1861 
Feb.  15,  1894 
June  16,  1881 
Dec.  15,  1881 
June  16,  1887 
Mar.  6,  18V3 
June  15,  1871 

May  15,  1869 

Dec.  2,  1886 
Feb.   15,  1894 

Dec.     3,  1891 


Tran.?., 
Trans. 


April  20, 1865 

Dec.  6,  1888 

May  3,  1894 

Dec.  7, 1893 

Xov.  6,1862 

Feb.  20,  1896 

Feb.  20,  1896 

Dec.  16,  1869 

Trans. 

Dec.  6,  1894 

Trans. 

AprU15, 1869 

Mar.  2, 1876 

May  16,  1895 

June  21,  1888 

Mar.  17,  1881 

Dec.  6,  1894 

Xov.  20, 1890 

Dec.  7,  1882 

June  15,  18S2 

Trans. 

Dec.  6,  1883 

Dec.  4,1890 

Trans. 

May.  4,  1893 

Proc. 

IIBorradaile,  L.  A.,  Sehwn  College,  Cambridge 
liBosanquet,  E.  H.  M.,  F.E.S. 
Bose,  Prof.  Chuni  Lai,  24,  Mobendro  Bcse's-lane,  Calcutta 
Bostock,  G.  H.,  Broadbottora  Hall,  near  Mancbester 
Botbamley,  Charles  11.,  F.I.C.,  WentAvorlh,  AVeston-super-Mare 
Bott,  William,  Ph.D.,  EafBes  Institution,  Singapore 
Bottle,  Alexander,  4,  Godwyu-road,  Dover 
Botlomley,   James,    B.A.,   D.Sc,    Homer- terrace,    220,    Lower 

Broughtonroad,  Manchester 
Bottomley,  James  T.,  M.A.,  F.R.S.,  F.R.S.E.,    13,    University 

Gardens,  Glasgow 
EoitOii.ley,  W.  Beecroft,  Ph.D.,  15,  Lillyville-road,  Fulham.S.W. 
Boul,  William  Good,  M.A.,  Tideswell  Grammar  School,    near 

Buxton 
Bovell,   John  R.,  Dodd's  Botanical  and  Experimental  Station, 

Barltados 
IIBowdk-r,  A.  C,  20,  Bank-terrace,  Wellington-street,  Blackburn 
Bower,  Frank,  164,  Marylebone-road,  'N.W. 
Bowes,  Harry,  53,  Mos.s  lank,  Higher  Crumpsall,  Manchester 
Bowman,  Frederic  Edmund,  Mayiield,  Knutsford,  Cheshire 
Bowman,    Frederick    H.,   F.R.A.S.,    F.L.S.,   F.G.S.,    Mayfiekl, 

Knutsford,  Cheshire 
I; Bowman,  H.  L.,  B..A.,  13,  Sheffield-gardens,  Kensington,  W. 
Bowley,  J.  J.,  34,  Elm-park-road,  Chelsea,  S.W\ 
Bowrey,  J.  J.,  Kingston,  Jamaica 
Boyd,  D.  R.,  Ma^on  College,  Birmingham 
II  Braby,  Frederic,  Bushey  Lodge,  Teddington 
|!  Bradley,  Nathaniel,  Sunny  side,  Wballey  Eange,  Manchester 
Bradford,  H.,  c/o  E.  G.  Clayton,  32,  Holborn-viaduct,  E.C 
Bradfhaw,  Charles,  10,  The  Nook,  Barber-road,  Sheffield 
Braga,  J.    F.,   F.G.S.,  F.L.S.,  F.R.G.S.,  1,  Albert-viQas,  High 

road,  Chiswick 
Brame,  J.  S.  S.,  Royal  College  of  Science,   South  Kensington. 

S.W. 
Branson,   Charles    F.,    Frankfort    House,    West-side,   Clapham 

Common,  S.W. 
Branson,  F.  AV.,  14,  Commercial-street,  and  Wynneholme,  Fur. 

Headingley,  Leeds 
Brauner,  B.,  Ph.D.,  University  of  Prague,  Bohemia,  and  Spalena 

ulice,  1,  Prague,  Bohemia 
Briant,  Lawrence,  24,  Holborn-viaduct..  E.C. 
Brierley,  John  Thomas,  96,  Bolton-road,  Chorley,  Lancashire 
Briggs,  John  Frederick,  Sugar  Eefinerv,  Sakri,  near  Darbhanga, 

Behar,  India 
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Date  of  Election. 
April  19, 1883 

Dec.   18,1884 
Feb.     6,  1890 

April  4,  1889 

Feb.  6,  1879 

Feb.  1,  1883 

Feb.  16,  1893 

Dee.  18,  1884 

Feb.  16,  1S93 

Dec.  It),  1886 

Jan.  17,  1884 


Trans, 


May     4,  1 876  i  Ti-ans. 
Dec.     5,  1867  ,  Trans. 
Mar.  17,  1870  j 
June  18, 1891 

I 

Mar.  20,  1873    Trans. 


Mar. 

20,  1884 

May- 

5,  1892 

June 

17,1880 

Jan. 

19,1871 

Trans. 

Mar. 

7,  1867 

Trans 

Jlar. 

16, 1S81 

May 

4,  1893 

May 

5,  1892 

Feb. 

19,  1891 

Dec. 

18,  1884 

Dec. 
Feb. 

7,  1893 
20_  ^R■:t^ 

Dec.     4,  1890  ; 

Dec.     6,  1:9  4  'Trans. 

May    10.1895 

Dec.     7,  1893     Trans 

June  21,  1877 

June  21,  1377    Trans 


Briggg,  T.  Lynton,  357,  Madison-street,  Brooklyn,  New  York, 

U.S.A. 
IBriggs,  William,  32,  Red  Lion-square,  ITolborn,  W.C. 
Brindley,  George  F.,  Aluminium  Company,  Oidburj',  near  Bir- 

minuham 
Broai'.bent,  Hurry,  A.I.C.,  125,  Belle  Vue-road,  Leeds 
IIBroadbent,  John  J.,  Ellesmere  House,  Patricroft,  near  Manchester 
Brock,  John,  J. P.,  Gwern-Tyno,  Colwyn  Bay,  N.  Wales 
i|Brockbank,  John  Edwin,  The  Croft,  Kirksanton,  via  Carnforth 
Brodie,Sir  Benjamin  Y.  S.,  15art.,Brockham  Warren,  Betchworth 
Brooke,  Edward,  West-court,  Chalk,  Gravesend,  Kent 
ii  Brothers,  H.  E.,  F.I.C.,  B.Sc.  Loud.,  Park-terrace,  Tunstall,  Staffs. 
ilBrough,  Bennett  Hooper,  A.R.S.M.,  F.I.C.,  F.G.S.,  28,  Yictoria- 
street,  S.W. 
Brown,  Adrian  John,  6,  Alexandra-road,  Burton  on-Trent 
Brown,  Dr.  A.  Crum,  F.RS.,  8,  Belgrave-crescent,  Edinburgh 
Brown,  David,  93,  Abbey-hill,  Edinburgh 
Brown,  Edward,  32,  Courlandsky-street,  St.  Petersburg,  and  care 

of  Wm.  Brown,  Heatou-street,  Cleckheaton 
IjBrown,  Frederic  Douglas,  Prof.,  B.Sc,  Univ.  Col.,  Auckland,  New 
Zealand 
Brown,  F.  ^Y.,  43,  Elgin-avenue,  Maida  Hill,  N.W. 
Brown,  George  Fitz,  The   Brouglon   Copper  Cocipany,  Ditton, 

Copper  Works,  Widnos 
Brown,  Henry,  Cannon  Brewery,  Watford,  Herts 
fBrown,  H.  T.,  F.U.S.,  52,  Nevern-square,  Kensington,  W. 
II Brown,  James  Campbell,  D.Sc,  Chemical  Laboratory,  Brownlow- 
street,  Liverpool 
Brown,  Joseph,  Aslileigli  House,  S'avile  Town,  Devvsbury 
Brown,  Ralph  E.,  Cordite  Works,  .Arklow,  co.  Wicklow 
Brown,  Reginald  B.,  Yorkshire  Ccdlege,  Leeds 
Brown,  Robert  John,  The  Technical  School,  Stockport 
Brown,    William  George,    Ph.D.,    Department    of  Agriculture, 

Washington,  D.C. 
Browne,  Frank,  Government  Civil  Hospital,  Hong  Kong 
Brownen,  George,  16,  Althorpe-"oad,  Upper  Tooting,  S.W. 
Brownsword,  Frank,  Thorn  Yilla,  Heaton  Moor,  Stockport 
Bruce,  James,  Eskdale,  Hawkhead-road,  Paisley 
Bruckmann,   G.  T.,    B.Sc,    192,    Eighteenth-street,    Brooklyn, 

N.Y. 
IjBrunton,  John  Di.>won,  AVire  Mill,  Mus&clburgh,  near  Edinburgh 
[Bucli,  C.  von,  20,  Hajiover-street,  W. 
Buchanan,  J.  Y.,  F.R.S.,  10,  Moray-place,  Edinburgh 

t  LongstatT  Medallist,  lfc94. 
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Date  of  Election. 
May     4,  1893 


June 

Mar. 

June 

Dee, 

Feb. 

Dec. 

Feb. 

Dec. 

June 

Feb. 

Dec. 

Mar. 

June 

May 

May 

May 

Mar. 

Feb. 

Feb. 

Dec. 

Dee. 

Dec. 

Feb. 

Dec. 


1,  1876 

1,1852 

20,  1878 

20, 1842 

20,  1896 

3,  1S91 

15,  1894 

5,  1889 
19,1884 

21.  1884 

6,  1894 
19, 1849 

4,  1885 
4,  1893 
4,  1893 

4.  1882 
6,  189C 

21,  1884 

16,  lS8\i 
6,  1894 

5,  1889 
4,  1890 

21,  1895 
4,189D 


Trans.' 


Trau.s 


May  3,  1894 
June  3.1875 
Feb.  18.  1892 
Dec.  15, 1892 


June  15,  1893 
Feb.  15,  1894 

I 

Dec.  7,  1893  j 
Dec.  3,  1891  : 
June  19,  1884  I 
Dec.  21,1871  j 
Dec.  6,  1894  I 
June  17,  1875  i 

May     4,  1893 


Trans. 


Buolianan,  Joshua,  Buffels  and  lleil  Reef  Synd.,  Port  Kantoor, 
Buftelsdoorn,  S..\.E. 

ilBuckmaster,  C.  A.,  16,  Heathfield-road,  Mill-hill  Park,  .Acton,  W. 

llBuckton,  G.  B.,  F.R.S.,  Weycombe,  Haslemere,  Surrey 
Bndden,  E.  Russell,  11,  Furnival-.street,  Holborn,  B.C. 
Bullock,  Lloyd,  3,  Hanover-street,  Hanover-square,  W. 
Burbridge,  J.  K  ,  I\Ioor"s  Lea.  "Winchmore  Hill. 
Burford,  Samuel  Fram.-i?:,  Kastlei,?h,  Queen's-road,  Leicester 
Burgess,  Herbert  Edward,  16,  Bloorasbury  street,  W.C. 
Burgess,  John,  7,  Wellington-road,  Peckham 
Burgess,  William  Thomas,  F.LC,  Beech-road,  Eeigate  Hill. 

|!Burland,  JelFrey  H.,  287,  UniveiMty-street,  Montreal 
Burman,  G.  W.,  9,  Ebor  terrace,  AVoodhouse  Hill,  Hunslet,  Leeds 
Burnard,  Charles  F.,  Plymouth  Chemical  Works,  Plymouth 
Burnett,  Joseph  Fearon,  8,  Uiver  View,  Ashton,  Preston 
Burnett,  Willia  n  Robert.  I'niv.  E.\t.  College,  Reading 
Burnham,  John  Charles,  Gunpowder  Factory,  Kirk ee,  Pooua,  India 
Burrcll,  B.  Arthur,  5,  Mount  Preston,  Leeds 
Burton,  William,  Clifton  Junction,  near  JIanchester 
Bush,  Richard  A.,  Holmdale,  Baron  grove,  Mitcham 
Bush,  Baron  William  de.  Artillery-lane,  E  C. 
Bush,  William,  Eastgate  Villa,  Chepstow-road,  Newport,  Mon. 
Butcher,  W.  F.,  32a,  Lea-terrace,  Blackheath,  S.E. 
Butcher,  William  J.,  The  Grammar  School,  Ashburne,  Derbyshire 
Butler,  D.  Butler,  41,  Old  Queen  street,  Westminster,  S.W. 
Butler,  William  Waters,  The  Cedars,  Duchcss-road,  Edgbaston, 

Birmingham 
Buttemer,  Robt.  Wm.,  St.  Mary's,  Godalming 
Butterfield,  J.  C,  79,  Endlesham-road,  Balham,  S.W. 
Butterfield,  AV.  J.  Atkinson,  Bcckton,  E. 

IJp.ttfield,  Horace  Vincent,  13,  Wellington-road,  Bush  Hill  P-jrk, 
Bnfield,  N. 

ICahill,  Robert  S.,  90,  Park-lane,  Norwich 

Cain,  John  Cannell,  D.Sc,  Stubbins  Villa,  Stubbins,  near  Man- 
chester 

Caines,  C.  M.,  158,  Elgia-avenue,  Maida  Vale,  W. 
llCalder,  William  A.  S.,  Cawdor,  Grove  Park,  Camberwell 

Caley,  Edward  J.,  Eaton  Old  Ho::se,  Norwich 

Calvert,  J.  H.,  Oakenshaw  Print  Worts,  near  Accrington 

Cameron.  Alex.,  Agricultural  Laboratory,  4,  Lombard-court,  EC. 

Cameron,   J.   Macdonald,   F.G.S.,    F.LC,   Royal  Mint,  Sydney, 
N.S.W. 

Cameron,  James,  3,  Bridge-street,  Port  Sunlight,  nr.  Birkenhead 
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Date  of  Election. 


D3C. 

Dec. 

U,,  1892 
6,  1883 

June 

7,  1888 

Feb. 

20,  1896 

Mar. 

20,  1884 

Feb. 

16,  1888 

May 

5,  1892 

Feb. 

21,  1889 

May 

0,  1875 

Feb. 

21,  1895 

Trans. 

Nov, 

17,  1887 

Dec. 

7, 1882 

Dee. 

7,  1893 

June 

16,  1864 

Dec. 

5,  1867 

Feb. 

21,1895 

Feb. 

6,  1879 

Dec. 

6,  1894 

Mar. 

5,  1874 

Dec. 

2,  1880 

May 

3,  1894 

Dec. 

20,  1883 

Feb. 

1,  1883 

Feb. 

1.  1872 

Feb. 

1,  1872 

Feb, 

21,  1889 

Dec. 

5,  1895 

June 

17,  1886 

Trans. 

Jan. 

16,  1868 

De.-. 

18,  1884 

May 

7,  1891 

Feb. 

15,  1894 

Trans. 

Campbell,  Andrew,  The  P.ilens,  Dunmeeilaw,  Rangoon,  Burmah 

Campbell,  J,  Morrow,  B.Sc.   F.R.G.S  ,  c/o  J.   Morrow,  Oakfield 
House,  Anfield,  Liverpool. 

Campbell,  Rev,  Joseph,  St.  S'icohn  College,  Randwick,  N'.S.W. 

Cindy,  J.,  B.Sc,  101,  Gower-street,  W.C. 

Cannon,  Matthew,  Lavender  Hill,  S.W. 

Carey,  Alfred  Edward,  M.Inst.C.E.,  F.R.G.S.,  F.G.S.,  39,  Trinity- 
square,  Tower  Hill,  E.G. 

Carey,  Arthur,  B.Sc,  Browside,  Gateacre,  near  Liverpool 

Carmody,    P.,   Prof.,  F.LC,   Government   Laboratory     Port   of 

Spain,  Trinidad 
jjCarpenter,  H.  S.,  F.I.C,  32,  Holborn-viaduet,  E.C. ;  and  Becking- 
ton  House,  Weighton-road,  Anerley,  S.E. 

Carr,  Francis  H.,  Meaburne,  AVarham-road,  Croydon 

Carrington,  George    Carrington,   Mi.ssenden   Abbey,  Great  Mis- 

.senden,  Bucks 
yCarruthers,  Robert,  90,  Hig.i-street,  Dumfries 

Carswell.  Thomas  Retson,  19,  Cheetham-place,   Cheetham   Hill, 
Manchester 
l|Carteighe,  Michael,  ISO,  Xew  Bond-street,  W. 
II  "aruUa,  F.  J.  R.,  84,  Argyle-terrace,  Rose  Hill,  Derby 

Case,  T.  B.,  B.A.,  82,  James-street,  Dublin 

Cissal,  C.  E.,  A'estry  Hall,  Mount  street,  Grosvenor-square,  W. 

Catherall,  Ezra,  7,  Portmau-terrace,  Taunton 

Chaloner,  George,  30,  Weston-park,  Crouch  End,  X. 

Chamberlain,  A.  G.,  Rugby 

Chamber.-',  J.  F.,  Grammar  School,  Dursley,  Gloucestershire 

Chamber.-;,  Thos.,  Dudley  House,  Coatbridge,  N.B. 

Chambres,  Gordon  Crewe,  Rev.,  Grammar  School,  Wigau 
j|Chance,  Alexander  M.,  Alkali  Works,  Oldbury,  near  Birmingham 
llChandler,    Charles    F.,     Ph.D.,     Columbia    College,    41,    East 
49.b-street,  New  York 

Chandler,   William   H.,   Prof.,   Lehigh    University,  Bethlehem, 

Pennsylvania 
llChaplin,  Edward  JMitchell,  Ph.D.,  60,  Westgatc,  Wakefield 

Chapman,  A.  J.,   Burleigh  House,  Yerbury-road,  Upper  Hollo- 
way,  X. 

Chapman,  Alfred  C„  F.I.C,  23,  Leadenliall  street,  E.C. 

Chapman,  Edward,  Hill  End,  Jlottram,  Mancliester 

Chapman,    Herbert    M.,    The    War    and    Sporting    Smokeless 
Powder  Company,  Trimley,  Suffolk 

Charles,  Rhys  Pendrill,  Pias  Newydd,  Xeath 

Chuttaway,    F.  D.,    D.Sc.    Lond.,   Ph.D,    Mun,,    B.A.    Oxen., 
Chemical  Laboratory,  St,  Barliiolomew's  Hospital,  E.C. 
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Date  of  Election. 
Dec.  5,  1895 
May  16,  1895 
Dec.     4,  1390 


Dec. 
Jan. 


5,  1878 
19,  1882 
Dec.  16,  1875 
Jan.  16,  1868 
21,1871 
3,  1891 
17,  1885 
7,  1882 


Dec, 
Dec. 
Dec 
Dec. 


Mar.  3,  1856 
Aprill9,1888 

Dec.  15,  1892 
Dec.  7,  1876 
Feb.  16,  1852 
A  prill  5, 1886 

Dec.  7,  1882 
Jfay    4,  1893 

Feb.  21,  1889 
Dec.     4.  1873 

May  20,  1875 
May  19,  1856 
Feb.  7,  1878 

Mar.  18.  18G9 

Feb.  3,  1887 

Mar.  6,  1890 
May  16,  1895 
Dec.  18,  1879 

Dec.  2,  1880 
Dec.  5,  1695 
June  16, 1892 
Dec.     7,  1893 


Tmns. 


Trans., 
Trans. 


TranB.: 
Tran.*. 


Trans. 


Trans 


Chattaway,  W.,  Apothecaries'  Hall,  E.C. 

Cheadle,  Walter  W.,  B.A.,  19,  Portman-street,  W. 

Cheetham,   T.   A.,   Allan   Glen's  School,   68,  Xorlh   Hanover- 
street,  Glasgow 

Cheshire,  H.  F.,  Public  Analysts'  Laboratory,  Hastings 

IJChester,  Edward  D., 

Cheverton,  George,  F.  L.S.,  South  Lawn,  Tunbridge  AVells 
llChild,  Gilbert  W..  Holywell  Lodge,  Oxford 

Childs,  Christopher,  M.D.,  Oxon,  10,  Manchester-square,  W. 

IJChorley,  John  C,  Lodge-lane,  Bewsey,  Warrington 

Christopher  G.,  Walkden  Works,  Verney-road,  Bermond.sey,  S.  E 

Chrjstal,  William  J.,  7,  West  George-street,  Gla-sgow  ;  and  Shaw- 
field  Works,  Rutherglen,  near  Glasgow 

Church,  Arthur  Herbert,  F.R.S.,  Shelsley,  Kew,  Surrey 

Claisen,  Ludwig,  Ph.D.,  Chemisches  Laboratorium,  Technische 
Hochschule,  Aachen,  Prussia 

Clark,  Ernest  Victor,  34,  St.  Aubynp,  Hove,  Sussex 

Clark,  John,  Ph.D.,  138,  Bath-street,  Glasgow 

Claudet,  Frederic,  6,  Colemanstreet,  E.C. 

Clavden,  Arthur  W.,   M.A.,    F.G.S.,    St.   John'?,   Polsloe-road, 
E.xeter 

Clayton,  E.   Godwin.   F.LC,  32.  Holbom-viaduct,  E.C. 

Clayton,    George,  School    of  Pharmacy,  100,  Burlington-street, 
Manchester 

Clayton,  John  William,  Ben*:eld,  Alma-road,  Aigburth,  Liverpool 

Cleminshaw,  Edward,  M.A.,  Alkali  Works,  Oldbury,  near  Bir- 
mingham 

Clerk,  Dugald,  18,  Southampton-buildings,  Chancery-lane,  W.C, 

Clift,  Samuel,  63,  Dudley-road,  West  Bromwich 

Cloud,   Thomas   Charles,   A.Pt.S..\I.,   Waliroo  Smelting  Works, 

Walaroo,  South  Australia 
li Clowes,   Frank,   D.Sc,    Univemty   College,  and  99, .Waterloo- 
crescent,  Nottingham 

Coates,  William  Henry,  M. A.,  M.B.,  L.S.Sc,  M.R.CS,,  L.R.C.P., 
L.S.A.,  Bleak  House,  Patrington,  Yorkshire 

Cobbold,  Paul  Alexander,  Hailsbury  viA  Mattawa,  Ontario,  Canada, 

Coblentz,  V.,  115-119,  W.  68th-street,  New  York 

Cochran,    Michael,    M.A.,    Wiesbaden,    Kollupitiya,   Colombo, 
Ct-ylon 
jjCockburn,  Arthur  Cecil,  22,  Streatlcy-road,  Brondesbur}-,  X. 

Cockburn,  G.  B.,  B.A.,  St.  George's  Hospital,  S.W. 

Cockerill,  Thomas,  105,  Derby-street,  Bolton 

Cocking,    Allan    Thomas,   Piowley    Robert-road,    Handsworth 
Birmingham 
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Oate  of  Election. 
Feb.   16,  1S88  I 
Feb.  17,  1881  | 

Mar.  5,  1885  Trans. 
Feb.  1!^,  1S91  Tran.'!. 
AprillQ,  1883 

Mar.     1,  1883  ' 

Kov.     6,  1873 

June  16,1831  j 

Feb.     5,  1885     Tran?.' 

Feb.  18,  1892 

Feb.     6,  189) 

Feb.    16,  18'<8  , 

Mar.  17,  1887     Trans. 

May  15,  1890  I 
May  5.  1892  j 
June  18,  1891  I 

Feb.  18, 1875  I 
April  19, 1883  j 
Feb.  15,  1877  I 
Jan.  18,1866   'Trans. 
Dee.     2,  1875  ;  Trans. 

Xov.  5,  1874 
Maj-  16,  1895 
Dec.    4,  1890 

Feb.    2,  1888 

Nov.  15,  1888 
May  18,  1857 
Jan.  17,  1889 
Dec.  15,  1892 
Feb.  16,  1888 
May  7,  1891 

Dec.  6,  1894  ,  Proc. 
April  15, 1880 

May  15,  1890 


Cocking,  Lewis  .^mitli,  Wharf  Mills,  Apsley,  Huddersfield 
I  Coffin,    Walter    H.,   94,   Cornwall-gardens,   South    Kensington, 

and  Junior  Athenaeum  Club,  S.W. 
Cohen,  Julius  B.,  Yorkshire  College,  Leed.s 
Colefax,  Arthur,  Ph.D.,  .M.A.,  4,  Brick  court,  Temple,  E.G. 
Coleman,  Joseph  Bernard, 

Coleman,  T .  H.,  Bryn  Edwyn,  Regent-street,  W're.vham 
Collenette,  Adolphus,  11,  Commercial-arcade,  Guernsey 
Collens,  Edward,  Stourbank  House,  Stourport,  Worcestershire 
Collett,  John  Mavton,  Guys  Cliff,  Wotton,  Gloucester 
|! Collie,  J.  Norman,  Ph.D.,  16,  Campden  grove,  Kensington,  W. 
I  Collins,  Hugh  Brown,  B.Sc,  121,  West  George-street,  Glasgow 
Collins, Sydney  Hoare,  East  Lynne.Dehra  Dun,  N.-W.Prov.,  India 
Collins,  W.  Hepwortli,  Bradford-buildings,  Bolton 
llColman,  Harold   G.,  Ph.D.,  23,  Stirling-road,  Edgbaston,  Bir- 
mingham 
Colwell,  James  Kear,  F.I.C.,  101,  Great  Eussell-.street,  W.C. 
I  CDmyn.s,  Fiank  B.  A.,  55,  South -street,  Durham 
Congdon,  Prof.  Ernest  A.,  The  Drexel  Institute  of  Art,  Science, 

and  Industry,  Chestnut-street,  Philadelphia,  Penn,  U.S.A. 
Connor,  Charles  C.  B.A.,  Noiting-hill  House,  Malone,  Belfast 
I' Conrad,  Edwin  C,  12,  Briggs-street,  Norwich 
Conroy,  Michael,  Woodstocic,  New  Brighton,  Cheshire 
liConroy,  Sir  John,  Bart.,  F.R.S.,  Balliol  College,  Oxford 
Cook,  E.  H.,  D.Sc.  (Lond.).  the  Clifcon  Laboratory,  27.  Berkeley- 

squnre,  Clifton,  Bristol 
Cook,  Edward  Riler,  East  London  Soap  Works,  Bow 
Cook,  Herbert  W.,  Grammar  School,  Eipon 
Cooke,  Arthur   William.  Portland  Cement    Works,    Granville. 

Sydney,  N.S.W. 
Cooke,  F.  Barker,  F.I.C.,  Messrs.  Bo.stock  and  Co.,  South  Dock, 

Garston,  near  Liverpool 
Cooley,  Walter  Bromley,  5.  Dudley-street,  Wolverhampton 
Coomber,  Thomas,  Rosehurst,  Clarendon  road,  Redland,  Bristol 
Cooper,  Albert,  Grimston  Lawn,  Haven  Green,  Ealing,  W. 
Cooper,  Arthur  James,  Minavon  Piirk-avenue,  Worcester 
Cooper,  Astley,  Oatlands  Chemical  Works,  ileanwood-road,  Leeds 
Cooper,  Walter  Johnson,  South  Wales  Cement  Works,  Penarth, 

near  Cardift' 
Coote,  A.  H.,  Fernleigh,  Sundome-road,  Charlton 
Copns,  Edwin  Charles,  M..\.,  The  Grammar  School,  Handsworth, 

Birmingham 
Copeman,  Sydney  Monckton,  M.A.,  M.D.  (Cantab),  Local  Govern- 
ment Board,  Whitehall,  S.W  ,  and  9,  Duke-st.,  St.  James,  S.W. 
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Djte  of  Election. 

Feb.  19,  1891 

Trans. 

Mar.    1,  1866 

Dec.     6,  1888 

Aprill7,1890 

.June  15,  1SJ3 

Trans. 

June  16,  1892 

Dec.  17,  1885 

Dec.  16,  1885 

Trans. 

Doc.     7,  1882 

Feb.     6,  1873 

April  19, 1888 

Dec.     2,  1886 

Dec.     4, 1873 

Dec.     ],  1870 

Trans 

Dec.  15,  1892 

Feb.  20,1896 

June    3,  1875 

Dec.     7,  1893 

Mar.  16,  1882 

May  20,  1875 

Mar.    3,  1837 

April  4,  1889 

June  20,  1878 

Dec.    5, 1895 

May  20,  1886 

Trans 

Dec.     3,  1857 

Trans 

Feb.     6,  1879 

Trans 

Dec.     4,  1890 

Trans 

Feb.  21,  1895 

Dec.     2,  1880 

Trans 

Dec.     1,1887 

June  20,  1895 

June  19,  1884 

Coibett,  Charles  Heniy,  the  Avenue,  Trowbridge,  Wilts 
llCorfield,  W.  H.,  M.A.,  M.D.  ^Oxon),  F.G.S.,  Professor  of  Hygiene 
and  Public  Health,  University  College,  W.C.,  and  19,  Saville- 
row,  W. 
jj Cornish,  Yaughan,  Brankjome  Cliff,  Bournemouth. 
Corrie,   David,    Xobel's    E.\plosives    Company,   West    Quarter 

Factory,  Polmont  Station,  X.B. 
Coste,  Jolm  Henry,  206,  Amhurstroad,  Hackney,  X.E. 
[Couldrey,  Henry,  H.M.'s  iliat,  Bombay,  India 
Cousins,  William  J.,  11  and  12,  Southampton-buildings,  Chancery- 
lane,  W.C. 
'iCoutts,  Francis  J.  H.,  Green  Mount,  Plymouth-grove,  Manchesler 
Cowie,  Thomas  R. 

Cownley,  Alfred  J.,  13,  Fenchuich-a venue,  E.C. 
Cowper,  Joseph,  50,  Xing-street,  Penrith 
Cox,  Ebenezer  John,  Orwell   Bank,  G ret n well-road,   Harboine, 

Birmingham 
Cox,  Samuel  Herbert,  13.  St.  Helen's  place,  London,  E.C. 
Crafts,  Prof.  J.  M.,  59,  Marlborough-street,  Bo.«ton,  Mass.,  U.S.A. 
Craig,    Andrew   AVilliam,    77,   Peel  street,    North    Melbournj, 

Victoria 
Cra'g,  Jame.-,  M.  A.,  B..Sc.,  6,  Montague-street,   Great  Westcra- 

road,  Glasgow 
IjCrampton,  George 

Craw,  John  A.,  Friediauderweg  14,  Gottingen 
"Crawley,  H.  Howard,  Saugeen  School,  Bournemouth. 
Cresswell,  Charles  Gerard,  Ermynj;arth,  Ashtead 
Cribb,  Cecil  H.,  B.Sc,  136,  Shaftosburyavenue,  \V. 
Cridland,  Francis  E.  J.,  Analytical  Laboratory,  192,  Palmerston- 

buildings,  Old  Broad-street,  E.C. 
Criper.  William  Piisdon,  Chenaical  Works,  Kounagar,  Calcutta 
Crocker,  C,  St.  Peter's  road,  Coctttf,  Swansea 
llCrompton,  Holland,  72S,  Fulham  road,  Fulbam,  S.W. 
[jCrookes,  William,  F.R.S.,  7,  Kensington  Park-gardens,  W.,  and 
Athenaeum  Club,  Pall  Mall,  S.W. 
Cross,  Charles  Frederick,  4,  Xew-court,  Lincoln's-inn,  W.C. 
Crosiley,  Arthur  AV.,  M.Sc.  (Viet.),  Ph.D.,  Chemical  Labo'atory,^ 

St.  Thomas's  Hospital,  S  E. 
Grossman,  Tom,  40,  Coldhurst  street,  Oldham. 
Crow,  John  Kent,  D.Sc,  23,  Vanburgh-hill-,  Blackheath,  S.E. 
ilCrowther,  H.  Woodward,  The  Beeches,  West  Bromv.ich 
Croysdale,  John,  Whitley  Br  dge,  R.S.O.,  Yorkshire 
Crumbie,  William  D.,  146,  Wasliington-street,  East  Orange,  New 
Jersev,  U.S.A. 
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Date  of  Election. 

Mar.  17,  1887 

Trans. 

Dec.  27,  1875 

1 

Feb.  21,  1889 

1 

Dec.  15,  1881 

Dec.    5,1895 

Feb.   15,  189i 

Dec.     7,  1882 

J  line  16,  1887 

Aprillo,  1850 

F,ib.  18,  1892 

?fov.  15, 1852 

bci\     8,  1891 

May     4,  1871 

Tian.s. 

Nov.    8,  1886 

Soy.  18,  1875 

Feb.  16,  1893 

May  IS,  1876 

Ffb.     1,  1866 

Trans. 

M.iy     6,  1858 

Trans. 

Feb.   16,1882 

Trans. 

Feb.  15,  1894 

Dec.    17,  1857 

June    6,  1872 

Trans. 

Jan.  20,  1876 

Dec.     7, 1876 

♦ 

Feb.  21,  1895 

Nov.  20,  1890 

Mar.  17,  1881 

Trans. 

Oct.   11,  1894 

Mar.    3,  1859 

Trans. 

May     7,  1885 

Trans. 

Dec.     3,  1874 

April   1,  1869 

Trans. 

Dec.  15,  1881 

Doc.  15,  1892 

M  .r.     6,  1890 

Dec.     1,  1870 

Proc. 

Cuudall,  J.  Tudor,  The  Academy,  Henderson-row,  Edinburgh 
Curphey,  W.  S.,  15,  Biiie-mans'ons,  Glasgow 
Curragh,  John,  Donaghadee,  Belfast 
l]Cust:ince,  John  D.,  Prof,  of  Agriculture 
Culhbertson,  G.,  69,  Shoreham  street,  Sheffield 

Dains,  Herbert  H.,  F.  f.C.,  3  Cantonment,  Yizianagrum,  India 

Dampier,  Henry  L.,  Hill  Brow,  Strood,  Kent 

Daniel],  L.  C,  Enj-al  Standard  Brewery,  Tamworth,  N.S.W. 
||Danson,  Joseph, 

Darbishire,  Francis  V.,  IJossplatz  12,  I.,  Leipzig 

Darbj-,  Steplien,  140,  Leadenhall-street,  E.G. 

Darling,  Thomas,  Acklerstonc  House,  Berwick- on-T.weed 

Darling,  William  Howarth,  126,  Oxford-street,  Manchester 

Davenport,  Bennett  F.,  M.A.,  M.D.,  161,  Tremont-street,  Boston, 

Mas.s.,  U.S.A. 
||Davey,  G.  W.,  Bleak  House,  Barking  Creek 

Davey,   George,    Fernleigh,  Claremont-road,  Eedruth 

Davidson,  Joseph,  Green  Bank,  Holy  well-green,  near  Halifax 
yDavies,  Arthur  E.,  Ph.D.,  Tweedbank,  West  Savile-road,  Edin- 
burgh 

Davies,  Edward,  The  Laboratory,  23,  Chapel-street,  Liverpool 

Davies,  G.  W.,  8,  Spring-hill,  Stockpoi  t 

Davies,  Sam.  H.,  8',  Overstrand-mausions,  Battersea,  S.W. 
iJDavis,   J.   Frederick,   F.G.S.,  Archbrook,    Budleigh  -  Saltertou, 

Devon 
liDavis,  Richard  Hayton,  26,  Eegent-parade,  Harrogate 

Davis,  T.  Sebastian,  199,  South  Lambeth-road,  S.W. 
ijDavis,  Walter  Charles,  The  Chestnuts,  Durdham  Down,  Bristol 

Daw,  F.  W.,  Eureka-place,  Ebbw  Yale,  Monmouthshire 

Day,  Charles  Edwin,  145,  Abbey-road,  Barrow-in-Furness 
jiDay,  T.  Cuthbert,  36,  Hillside-crescent,  Edinburgh 

Deane,  Leo.  M.,  South  Kilworth  Rectory,  Rugl)y 

Debu.s,  Heinrich,  Ph.D.,  F.R.S.,  1  Obere  Sophieu  strassc,  Cfc.s.sel, 
Provinz  Hessen,  Germany 

Dechan,  Martin,  Chemical  Laboratory,  5.  Oliver-place,  Hawick 

Deck,  Arthur,  9,  King's-parade,  Cambridge 

Deering,   W\    H.,    9,   Harvey-villas,  Hervcy-road,    Blackheath, 
S.E. 

Demarcay,  Eugene  Anatole,  8bis,  Bd.  de  Coureellea,  Paris 

Deriison,  Joseph  R  ,  1,  Park-view-terrace,  Manningham,  Brad- 
ford 

Dennaiit,  John,  F.G.S.,  Gamberwell,  Victoria 

Dewar,  James,  Prof.,  F.R.S.,  Royal  Institution,  .Vbemarle-st.,  W. 
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lute  of  Eicclion. 

Mar.    4,  1886 

JuDf  17,  1880 

April  1.5,  1880 

April  18,  1872 

>ray    4,  1893 

Dec.     1,  1887 

Feb.     2,  1860 

Trans. 

Feb.     5,  1885 

Trans. 

Fel).  20,  1896 

June    7,  1894 

Feb.     3,  1876 

Trans. 

May     4,  1893 

Dec.    5,  1895 

Dec.  18,  1862 

Aprill7,1890 

June  15,  1882 

Trans. 

Mar.     3, 1887 

Trans. 

Deo.     2,  1875 

Trans. 

April  19,1888 

Nov.  IS,  1886 

May     5,  1892 

Doc.    6,  1894 

Proe. 

.Tunc    7,  1894 

Trans. 

Miv     5,  1892 

May  20,  1886 

Trans. 

May  20,  1886 

Dee.     6,  1888 

Xov.  20,  1884 

Feb.     3,  1887 

Feb.  21,  1884 

•Time  18, 1891 

Feb.  16,  1893 

IlDey,  Preo  Loll,  4,  Beadon-street,  Calcutta 
Day,    Eai    Kanny    Loll     Babadoor     C.I  E.,    4,    Beadon-street, 

Calcutta 
Dibdin,  W.  J..  F.LC,  Mayfield,  Grange  road,  Sutton,  Surrey 
Dickenson,  Arthur  John,  F.I.C.,  4,  Shadeloes-road,  New  Cross, 

S.E. 
Dickinson,  Henry  Winram,  South  Kensington  Museum,  S.\7. 
Dickson,  T.  Arthur,  Estate  Office  Overstone  I'ark,  Xorthampton 
jDivers,  Edward,  Prof.,  M.D.,  F.R.S.,  Hongo,  Tokyo,  Japan 
Dixon,  Augustus  Edward,  M.D.,  Queen's  College,  Cork 
Dixon,  Frank,  73,  King  Edward-road,  South  Hackney,  X.E. 
iJDixon,  George,  B.A  ,  Trinity  College,  Cambridge  n.nd  St.  Bees, 

S.O.,  Cumberland 
[IDixon,  Harold  B.,  F.R.S.,  Owen's  College,  Manchester 
Dixon,  Harry  ^V.,  20,  Moor-crescent,  Hunslct,  Leeds 
Dixon,  AV.,  102,  Spring  street.  Bury 

Dixon,  W.  A.,  Technical  Coll.,  301,  Pitt  street,  Sydney,  X.S.W. 
Dixon,  AVilliam,  4,  Park-place  East,  Sunderland 
Dobbie,    James   Johnstone,    M.A.,    D.Se.    University    College, 

Bangor,  X.  Wales 
Dobbin,  Leonard,  Ph.D.,  Chemical  Laboratory,  Xew  University- 
buildings,  Edinburgh 
Dodd,  T.   H..  Chemical  Department,  Eoyal  Arsenal,  \\'oolwich, 

S.E. 
i|Dodd,   William   Henry,   8,    Kempson-road,    Tclbrook,  Fulham, 

S.W. 
Dodd,  W.  Ralph,  Oakdene,  Bush-hill  Park,  Enfield 
Dodds,   George  Price,  9,  Day-street,  Sandyford-road,  Xewc^stle- 

on-Tyne 
Doherty,  AV.  M.,  Gcvernment  Laboratory-,  Sydney,  X.S.W. 
Donald,    George,    Arnold    Print  Works,  Xorth  Adams,   Mass., 

U.S.A. 
Donaldson,  Hudson,  The  Laurels,  St.  Catharine's-road,  Grantham 
Doran,  Ivobert  Elliott,  Chemical  Dept.  Queen's  College,   Cork 
Dormer,  lUchard,  Garston. 

Douglas,  William,  A.I.C.,  Diamond,  Demerara,  British  Guiana 
Down,  Frederick  J.,  28,  Victoria-road,  Old  Charlton,  Kent,  S.E. 
Downe.-*.  Arthur  H.,  M.D.,  Local  Go>ernment  Board,  Whiteh'.ll, 

S.W. 
Draper,   Henry  Carter,   Weston,    Alma-ioad,    iFonkstown,    cc. 

Dublin 
Dreaper,  W.  Porter,  80,  Middle  Market  road.  Great  Yarmouth 
Dreyfus,   Charles,    Ph.D.,   The   Clayton   Aniline  Co.,  Clayton, 

Manchester 

b2 
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Date  of  Election, 
ilay  16,  1895 
Dec.     4,  1890 

Feb.  16,  1S93 

May  5,  1892 
Feb.  21,  1884 

Jan.  17,  1889 
Dec.     5, 1889 

June  16, 1881 
Dec.  6,  1894 
Dec.  17,  1863 
Feb.  15,  1894 
June  18,  1891 

Dec.     6,  1894 
Tune    7,  1SS8 
Dec.   7,  1882 
Feb.  16,  1893 

Dec.     S,  1885 

Dec.  18,1879 

Jan.   19,  1860 


Trans 


Troc. 


Druce,  E.,  Agricultural  College,  Holmes  Chapel,  Cheshire 
||Dudley,  William  L.,  Prof.  Yanderbilt  Univ.,  Xashville,  Tennes- 
see, U.S.A. 
IDufton,  Samuel    Felix,   B.A.,  D.>c ,   6,   Park-road,  Pved  Hill, 

Surrey 
Duffield,  Walter  William,  24,  Ursula-street,  Battersea,  S.W. 
Duggan,   T.  R.,  Sunnv-bank,  A^anburgh-hill,   Westcombe-pai*k, 

Blackheath,  S.E. 
Duisberg,  Di.  Carl,  Elberfield,  Germany 
Dukes,  Thomas  William,  P.  T.  Peterson  and  Co.,  P.O.  Box  210-, 

Johannesberg,  S.A.E. 
Duncan,  Arthur  W..  15,  Pern-st.,  Higher  Broughton,  Manchester 
!l  Duncan,  C.  C,  Eojal  Agricultural  College,  Cirencester 
Duncan,  James,  9,  Mincing-kne,  E.G. 
Duncan,  Dr.  John,  St.  Peiersburg,  Russia 
Duncan,   William,   The   Laboratory,   65,  Bath-row,  Edgbastois, 

Birmingham 
iDunn,  Fred.,  SI 6,  Flinders-lane,  Melbourne 
Dunn,  John,  B.Sc,  ilorgan  Academy,  Dundee 
Dunn,  J.  T.,  D.Sc,  So,  Gloucester-street,  Warwick-square,  S.W. 
Dunnington,   Francis    P.,    University    of    Ya,    Charlottesville, 

U.S.,  X.A. 
Dunstan,  M.  J.  E.,  M.A.,  F.R..'^.E.,  Newcastle  Circus,  The  Park, 

Kottingham 
Dunstan,  Wyndham  R.,  Prof.,   M.A.,  F.R.S.,   Scientific  Depart- 
ment, Imperial  Institute,  S.W 
Dupre,   August,  Ph.D.,  F.R.S.,   Westminster  Hospital  Medical 

School,  Caxton  street,  Westminster,  S.W'. 
IjDurham,  Henry,  32,  Fiizroy  street,  Fitzroy-square,  W. 
Durrant,  Reginald  G.,  B.A.,  The  College,  Marlborough,  Wilts 
Dutson,  L.  B.,  14,  Yicarage-place,  Walsall 
Dutta,  Ramchandra,  Medical  College,  Calcutta 
Duxbury,  Thomas,  4,  Grosvenor-chas.,  Deansgate,  Manchester 
ilDyer,  Bernard,  D.Sc.  (Lond.),  17,  Great  Tower-street,  E.G. 
Dymond,  Thomas  Southall,  78,  Duke-street,  Chelmsford 
Dyson,  Gibson,  Ph.D.,  Temple  House,  Cheetham  Hill-road,  Man- 
chester 
Dyson,  Septimus,  2,  Exchange  place,  Middlesbrough 


Earl,  Alfred  George,  M.A.,  Fcrox  Hall,  Tonbridge 
]Earp,  Francis  S.,  Ph.D.,  Hannan's  Brown  Hill  Mine,  Kalgoorlic, 
i         W.A. 
April  4,  ISS^     Trans.i     Easterfield,  Thomas  Hill,  M.A.,  Ph.D..  122,  Tenison-road,  Cam- 
!  bridge 


Trans 
Trans 


June 

1,  1871 

Dec. 

6,  1883 

Dec. 

6,  1894 

Dec. 

6,  1883 

Dec. 

15,  1892 

Dec. 

16, 1875 

Trans. 

Feb. 

6,  1890 

Trans. 

Kov. 

19,1885 

Trans 

Mar. 

1,1883 

Trans 

Fee. 

7.  1882 

1 

Deb. 

1,  1S70 
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Date  of  Election. 

Dec. 

3, 

1891 

Feb. 

1, 

1881 

Dec. 

5, 

1878 

Mar. 

17, 

1881 

Juue 

1, 

1376 

Feb. 

7, 

1848 

May 

4, 

1893 

Feb. 

21, 

1884 

ilay 

5, 

1892 

June  16, 

1887 

Nov. 

20, 

1884 

Feb. 

20, 

1896 

Dec. 

1, 

1864 

Dec. 

20, 

1883 

Kov. 

17, 

1887 

Dec. 

3, 

1891 

Feb. 

7, 

1878 

De.\ 

7, 

1893 

April  17 

1890 

Feb. 

7, 

1878 

May 

5, 

1892 

Mar. 

15 

1888 

Feb. 

16, 

1893 

Mar. 

4 

1886 

Feb. 

5 

1885 

Feb. 

3 

1887 

May 

16 

1895 

June  16 

1892 

Dec. 

3 

,1885 

Dec.     5, 1889 

June  21,  1883 
May  1,  1862 
Feb.     2,  1865 


Trans, 


Trans. 


Trans. 


Trans. 


Trans. 


Eastiuk,  Charles  E  ,  Clyde  Wharf  Refinery,  Victoria  Docks,  E. 

Eastick,  John  J,,  Millaquin  Refinery,  Bundaberg,  Queensland 
jEccles,   Herbert,  Faun  Villa,   Britoa  Ferry,   and  Briton  Ferry 
Steel  Works,  Glamorgan 

Edgell,  R.  Arnold,  Ret^.,  M.A.,  The  Co'lege  House,  Leamington 

Edmunds,  James,  M.D.,  23,  Dover-street,  Piccadilly,  W, 
[Edwards,  John  B.,  Ph.D. 

Edwards,  Thomas,  Brewery  House,  Rhymney,  via  CardiflF 

Edwards,  Vincent,  Lawts'  Chemical  Manure  Co.,  Bar'iing  Creelc, 
E.sie.K 

Edwards,  Walter  X.,  4,  Heme  Hili-ioad,  Camoerweli,  S. E. 
IJEhrhardt,  Ernest  Francis,  D.Sc,   Ph.D.,   .\.M.C.     inilinfabrik 
Ludwigshafen-am-Rheia 

Ehrmann,  Leon,  The  Mauritius  Engrais  C'hemiques  Co  ,   Port 
Loui-s,  Mauritius 

Eiloart,  Arnold,   Pii.D.,    Royal   College  of  Science,  South  Ken- 
sington, S.W. 

Ekin,  Charles,  143,  New  Bond-street,  W. 

Ekins,  Arthur  E.,  County  laboratory,  St.  Albans 

Elbornc,Wiiliam,B.  A.  (Cantab.),  University  College  Hcsjntal.W.C. 

Elford,  Percy,  St.  John's  College,  Oxford 

Elliott,  Arthur  H.,  Ph.D.,  c/o  Consolidated  Gas  Co.,  4,  Irving- 
place,  New  York  City,  U.S.A. 

Ellis,  Charles  S.,  A.I.C.,  24,  Athol-terracc,  Mtntor-street,  Long- 
sight,  Manchester 

Ellis,  Thomas  Flower,  Widmore,  Bromley,  Kent 

Ellis,   AV.  H.,   School  of   Pr.ctical  Science,    Toronto,   Ontario, 
Canada 

Ellison,  Henry,  junr.,  White.-hapel-road,  Cleckheaton 

Ell  wood,  Thomas  .A.shcroft,  75,  Cavendish -road,  HaTingay,  X. 

Elmore,  Alexander  Stanley,  The  Old  Hall,  Knostrop,  near  Leeds 

Elworthy,  Herbert  Samuel,  19,'Hill-road,  Haudra,  Bombay 

Embre^-,  George,  Oriel  Lodge,  Tuffleigh,  near  Gloucester 
IjEmmons,  Hamilton 

Engineer,  Dr.  iv.  S.,  Mu-ine  Lines  Station,  Bombay 

Entwistlc,  Herbert,  Fairholm,  Marsland-road,  Sale 

Epps,  James,  junr.,  Xorfolk  House,   Beulah  Hill,  Upper  Nor- 
wood, S.E. 

Erskine,  J.  Kerr,  c'o  George  Goch,  G.M.  Co.,  Box  540,  Johannes- 
berg,  S.A.R. 

Esilman,  Alexander,  Fleetwood  Lodge,  23,  Roe-lane,  Southport 

llEsson,  William,  F.R.S.,  Merton  College,  Oxford 

IJEstcourt,  Charles,  Vyrmew    Hou.se,   Talbot-road,    Old    Traiford, 
Manchester 
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Date  of  Election, 
f  eb.     2,  1888 

June  7,  1894 
Mar.  16, 1895 
May    7,  1891 

June  15,  1876 
May  4,  1893 
June  16, 1892 

Dec.     6,  1888 

Feb.  15.  1894 
Feb.  20,  1896 


Mar. 
May 
Feb. 
Nov. 
Feb. 
Dee. 
Dee. 
Dec. 
Dec. 
Feb. 
May 
Dec. 
May 
Dec. 


15,1888 
18,1865 

1,  1883 

15,  1888 
21,  1895 

5,  1895 
1,1870 

2,  1880 
5,  1895 

15, 1894 

16,  1895 
1,  1837 

17,  1888 
5,  1878 


June  20, 1872 
Feb.  4,  1864 
Feb.  21,  1889 
Nov.  16,  1882 
Dec.  4,  1873 
Dec.  5,  1895 
May  15,  1890 
Mar.  7,1872 
April  3,  1873 
Aprill8,1872 
Feb.  15,  1894 
Dee.  19,  1867 
April  16,  1874 


Trans 


jEstcourt,  Philip  Andersou,  Cliemieal   Laboratory,  20.   Albert- 
square,  Manchester 

Eumorfopoulos.  Nicholas,  B.Sc,  1,  Kensington  Park-gardens,  W. 

Eutroppe,  A.  T.,  Vancouver,  AVasbington,  U.S.A. 

Evans,    Frederick    Arthur,    The    Cape    Copper    Co.,    Ookiep,. 
Naniaqualand,  Cape  of  Good  Hope 

Evans,  Gwilym,  7,  Stepney- street,  Llanelly,  South  "Wales 
II Evans,  Robert  Cecil  Turle,  2,  Clarence-road,  Brondesbury 

Evans,  Sir  John,  K.C.B.,   F.K.S.,   Nash   Mills,  Hemel  Hemp 
stead 

jEA'erard,  Arthur  George,  27,  Northcote-road,  Clapham  Junction, 
S.W. 

Evershed,  Frank,  Kenley,  Surrey 

Ewan,  T.,  B.Sc.  Ph.D.,  Yorkshire  College,  Leeds 


Faber,  Harald  N.,  Fiona,  Lennanl-road,  Penge,  S.E. 
Trans.    IjFairley,  Thomas,  F.R.S.E.,  17,  East-parade,  Leeds 

Fallon,  J.  H.  M.,  c/o  Peruvian  Corporation,  Limited,  Lima,  Peru 
Farlie,  John  B.,  6,  Ripou-vil]as,  Ripon-road,  Plumstead,  S.E. 
Fairrie,  Henry,  1,  Haydock-road,  L'card,  Cheshire 
Farr,  E.  H.,  Uckfield,  Sussex 
Farries,  Thomas,  16,  Coleman-street,  E.G. 
[Farrington,  Thomas,  M..\.,  4,  Waterloo -pi  ace,  Cork 
Fauvel,  C,  J.,  Laboratory,  Cranford,  Middlesex 
Fawcett,  Joseph  Addey,  54,  Broxholmc-road,  Doncaster 
Fa^vns,  Sidney,  F.G.S.,  A.LM.M.,  P.O.,  Coolgardie,  "W.A. 
Fawsitt,  Charles  A.,  9,  Foremount-terrace,  Dowanhill,  Glasgow 
j     Fell,  John  Campbell,  Georg-e-.street,  Louth,  Lines. 
Trans.;     Fenton,    H.  J.   H.,   M.A.,  Christ   College,  Cambridge,  and    7, 
Mortimer-road,  Cambridge 
llFerguson,  John,  Prof.,  M.A.,  University  of  Glasgow 
j  IjFerreira,  A.  A.,  M.P.S. 
!     Ferrier,  David,  1,  Edin-terrace,  Perth 
I     Ferrier,  James,  Columbus,  Georgia,  U.S.A. 
I     Field,  Charles  L.,  Upper  Mar.sh,  Lambeth,  S.E. 
I     Fielding,  P.  J.  D.,  8,  St.  Joseph's-place,  Cork. 
I     Fint'lay,  George  H..  Burmantofi's  Brewery,  Leeds 
Trans.'  ||Fisher,  AYalter  AVilliam,  M.A.,  5,  St.  Margaret's-road,  Oxford 
Fison,  Edward  Herbert,  Stoke  House,  Ipswich 
Fison,  Frederick  William,  M.A.,  98,  Cromwell-road,  S.W. 
FitzGerald,  Rev,  Henry  Purefoy,  B.A.,  Wellington  College,  Berk.-< 
Fletcher,  A.  E.,  F.I.C.,  Delmore,  Caterham  Valley,  Surrey 
Fletcher,    Frederick    W.,    North     London     Chemical    Works, 
Holloway,  N.,  and  Beauchamp  Lodge,  Enfield 
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Date  of  KlectioD. 

Dec. 

3, 

188.5 

April  18, 

1872 

June 

7, 

1894 

Feb. 

1?, 

1892 

Dee. 

5, 

1895 

Dec. 

6, 

1894 

June  16, 

1859 

Dec. 

5, 

1889 

May 

1 ) 

1885 

Feb, 

21, 

1853 

Dee. 

6, 

1894 

Nov. 

19, 

1874 

Dec. 

5 

1889 

Mar. 

4 

1886 

Dec, 

7 

1893 

Trans. 


Dec.   15,1892  'Trans, 


Mar.  3,  185fi 
Feb.  2,  1888 
May  16,  1895 
April  6,  1865 
April   4,  1872 

May  7,  1891 
Mar.  16,  1882 
Dec.  5,  1895 
June  19,  1884 
June  21,  1877 
Dec.  18,  1879 
Nov.  6,  1873 
Nov.    7,1842 

Dec.  20,1847 
June  16, 1881 

Dee.     2,  1880 

Mar.  21,  1867 
May     5, 1892 


Trans. 


Trans. 


Trans 


Trans 


Trans 


II Fletcher,   Lazarus,    ^l.A.,   F.K.5.,  Natural  History  Department, 

British  Museum,  Cromwell-road,  S.AV. 
j Fletcher,  Thomas  William,  Grappeuhall,  Warrington 
liFlintofF,  Robert  J.    nuxl)y,    Crurap.saU-laue,   Crumpsall,    Man- 
chester 
Floris,  Eobert  Brooke,  Grandtully,  Shrewsbury-road,  Stonebridgc 

Park,  Willesden,  N.W. 
Foakes,  Jervis  E.,  Medical  School,  Caxton  street,  We.stminster 
Fogg,  0.  A.,  48,  Kent-street,  Bolton 
Fogg,  Thomas,  6,  Clarendon-gardens,  Maida-vale,  W. 
Foggie,  John,  Universiiy  College,  Dundee 
Follows,  Harold,  39,  Meadow-street,  Moss-side,  Manchester 
Foord,  George,  Royal  .Mint,  Melbourne,  Australia 
[[Forbes,  D.  G.,  Cue,  Murchison,  W.  Australia 
Forbes,  James,  jun.,  70,  Gracechurch-street 
Ford,  John  S.,  care  of  ^Messrs.    AV.   Younger  and  Co.,  Abbey 

Brewery,  Edinburgh 
Formoy,  James  Arthur,  Cheetham,  Grange  road,  Sutton 
Forrester,  Alexander  M.,  Laboratoiy,   Port   Dundas   Chemical 

Works,  20,  Canal-bank,  Glasgow 
JForster,   Dr.  Martin  Onslow,  Royal  College  of  Science,  South 

Ken^^iugton,  S.W. 
Forsyth,  W.  Cay,  St.  Andrew,  40,  Queen's  road,  Leytonstone 
[[Foster,  G.  C,  F.R.S.,  18,  Daleham-gardens,  Hampstead,  N.W. 
Foster,  H.  Irving,  The  Elm.s.  Anlaby-road,  Hull 
Foster,  Dr.  M.,  F.R.S.,  Trinity  College,  Cambridge 
Foster,  Reginald   Le   Neve,  The    Firs,  North- road,  Droyl^den, 

near  Manchester 
'Fowler,  Gilbert  J.,  DaUon  Hall,  Victoria  Park,  Manchester 
Fowler,  Ayilliam,  1,  Grace-terrace,  Sunderland 
Fox,  Stanley,  23,  South-road,  Fa^  ersham 
IJFoye,  Martin  Hugh,  M.B.,  CM., 
Franchimont,  A.  E.  N.,  Ph.D.,  Leiden,  Holland 
Francis,  Edward,  Ivey  Bank,  Park  Valley,  Nottingham 
1; Francis,  G.  Bult,  38,  Southwark-street,  S.E. 
Francis,  William,  Ph.D.,F.L.S.,  Manor-house,  Richmond, Surrey, 

and  Red  Lion-court,  Fleet-sti-eet,  E.G. 
Frankland,  E.,  D.C.L.,  F.R.S.,  The  Yews,  Reigatehill,  Re'gate 
Fraukland,    Henry,     Strconshalk,     The    Crescent,    Lintliorpe, 

Middlesbro' 
[Frankland,  Percy  Faraday,  Ph.D.,  F.R.S.,  Mason  College,  Bii- 

mingham 
[Eraser,  Dr.  Angus,  232,  Union-street.  Aberdeen 
jFraser,  James  C,  Mercantile-ehas., Victoria-square,  Adelaide.B.A. 


24 

Date  of  Election. 
May  7,  1885 
June  16, 1887 
Mar.  7,1867 
April  4,1889 
Dec.  15,  1892 

April  4,  1889     Trans, 
Feb.     2,  1871     Trans. 
Dec.  18,  1884 
Jiov.  20,  1S90 
April  15,  1880 

May  16,  1895 
Dec.     3,  1891 

Feb.  20, 1896 
Feb.  16,  1893 
Dec.  2,  1886 
Mar.  1,  1883 

-Mny  3,  1894 
Feb.  18,  1892 
April  19, 1866  [ 

Mar.  4,  1875  i 


Mar.  IV,  1351 
April  6,1876 
Dec.  6,  1883 
Mar.  15,  1883 
Feb.  21,  1895 
May  4,  1893 
Nov.  15,  1888 

May  5,  1892 
Dec.  7,  1893 
Jan.   17,  1889 

Jan.  20,  1876 
April  17,  1884 
.Jan.  18,1847 
Nov.  4,  1875 
Mar.    3,  1837 


Proc. 


Trans 


Trans 
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Freear,  Harry  M.,  Hedgefield,  Harpenden,  Herts 
Freeman,  Frederick  W.,  7,  Park  Hall-place,  Easl.  Fincbley 
Freeman,  J.  Hersee,  Stratford  House,  Stratford.  E. 
Freestone,  Joseph  T.,  1,  Kerfield-terracs,  New  Ferry,  Cheshire 
French,    AVilliani,     Highfield,     135,    Walmersley -road,    Bury, 

Lanes. 
Frew,  William,  Well  Park  Brewery,  Glasgow 
liFriswell,  R.  J.,  115,  Darentli-road,  Stamford  Hill,  N. 
Frost,  Joe,  Moldgreen,  HiuKlersfield 
I;  Frost,  Robert, 
Fryer,  Alfred  Cooper,  Ph.D.,  M.A.,  13,  Eaton-crescent,  Clifton, 

Bristol 
Fuer=t,  A.  F,  Ph.D.,  23,  Marlborough  road,  N.W. 
Fulcher,    Lionel    William,   B.Sc,   South    Kensington    Muiseum, 

S.W.,  and  56,  Buckleigh  road,  Streatham  Common,  S.W. 
Fuller,  C.  J.  P.,  Mona  House,  Horwich,  Lanes. 
Fuller,  Fredeiick  George 

Fuller,  John,  Rookwood,  Chapter-road,  Willesden  Park,  N.W. 
Fulton,  H.  B.,  33,  St.  Dunsf^in's-road,  West  Kensington,  \Y. 

Gabb,  George  Hugh,  43,  Charlotte-street,  Fitzroy-sriuare,  W. 

Gailleton,  Alfred  T.,  TuUoch  House,  Perth,  X.B. 

Gale,  James,  Pii.D.,  M.A.,  F.G.S.,  Galeston,  Eton-avenue,  South 

Hampstead 
IIGalton,  Douglas,  Sir,   K.C.B.,  F.IJ  S.,  12,  Chester-street,  Gros- 

venor-]:Iace,  W.,  and  Himblelon  Manor,  Droitwii-h 
II Gamble,  David,  Colonel,  C.B.,  Windlehurst,  St.  Helens,  Lancashire 
Gamble,  J.  C,  St.  Helens,  Lancashire 
llGarbutt,  Llewellyn,  M..A..,  10,  College-street,  Winchester 
Gardiner,  James  H.,  59,  Wroughton-road,  Balham,  S.W. 
Gardner,  H.  Edward,  Agricultural  C jllege,  Aspatria,  Cumberland 
Gardner,  J.  Addyman,  Chemical  Department,  JIuseum,  Oxford 
Gardner,  Walter  M.,  Technical  College,  and  Fairmount,  Man- 

ningham,  Bradford 
Gargari,  Haridas,  M.A.,  Agra  College,  Agra,  India 
Garnett,  Henry,  38,  Parolles-road,  Upper  HoUoway,  N.W. 
Garrett,  Fredeiic  Cha^.,  B.Sc,  Durham  College  of  Science,  New- 
castle 
IIGaskell,  Ernest  Ilolbrook.  5,  The  Grove,  Highgate,  N. 
Gaskell,  Joseph,  71,  Haworth-buiUiings,  Cross-street,  Manchcstei 
Gatty,  F.  A.,  Holland  Bank,  Accrington,  Lanca.shire 
Gee,  T.  Ernest,  F.R.C.P.,  67,  Westbourne-park-road,  W, 
Geisler.   Joseph    F.,    Ph.C,   Mercantile    Exchange   Buildings, 
Hudson  and  Harrison-streets,  New  York 
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D  ite  of  Election. 
May  7,  1885 
April  17, 1879 
Feb.  21,  1889 

Dec.  3,1891 
Feb.  21.  1895 
Nov.  4,  1875 
Dec.  6,  1888 

June  7,  1894 
Feb,  6,  1890 


May  7,  1891 

May  16,  1889 
Mar.  5,  1885 

June  16,  1892 

Juao  21, 1888 
May  16,  1895 
May  18,  1841 

Feb.  1,  1883 
Mar.  17  1881 
April  19, 1888 
April  6,  1865 
Dec.  3,  1885 
Dec.  18,  1848 

Mar.  4,  1886 

Jan.  18,  1872 

May  16,  1895 
Feb.  21, 1895 
April   4,  1878 

May  16,  1889 

.  Dec.  15,  1892 
Dec.     4,  1890 


Trans 


Trans, 


Trans, 


Gemmell,  George  Harrison,  4,  Lindsay-place,  Edinburgh 

Gent,  "William  Thoma?,  Misterton,  Gainsborough 
IJGerland,  Conrad,  M.Sc,  Ph.D.,  Municipal  Technical  Laboratory, 
Blackburn  ;  and  Accrington 

German,  George,  Junr.,  Huntingdon  House,  Ashby-de-la-Zouch 
j]Gerrans,  H.  Tresawna,  M.A.,  20,  St.  Jolin-street,  Oxford 

Gerrard,  A.  W.,  Chertsey 

Geyzel,  John  Lawrence  Van,  Surgeon-Major,  Chemical  E.\aminer, 
Madras,  East  India 

Gliasvala,  B.  E. 

IJGibbes,  Cuthbert  C,  M.D.,  M.G.,  I-.R.C.P.  Lond.,  D.P.H. 
Cantab.,  F.G.S.,  F.L  S.,  11,  York-mansions,  Barkston-gardens, 
Earls  Court,  S.W. 

Gibbins,   Bevington   H.  Ocata,  Florida,   r.S..\.,  and    177,  Red- 
land-road,  Bristol 

Gibbs,  William  Taylor,  Massou  P.O.,  Que.,  Canada,  viA  New  York 

Gibson,  Adam,  c/o  Messrs.  Pinkerton,  Gibson  &  Co.,  Thistle- 
street-lane,  East  Edinburgh 

Gibson,  John,  Ph.D.,  F.K.S.E.,  F.I.C.,  20,  Georgestiuaie, 
Edinburgh 

Gibson,  W.  Humphrey,  122,  King's  road,  Brighton 

Gilbard,  J.  F.  H.,  8,  Glaskia-villas,  Lea  Bridgc-road,  X.E. 

Gilbert,  Sir  Joseph  Henry,  Ph.D.,  F.R.S.,  F.L.S.,  Harpendcn,  St. 

Albans 
||Gill,  K.  Clarendon,  Ivy  Dene,  Christehurch,  Hants 

Gill,  E.  J.  G.,  Wellikuppam,  Madras  Presidency,  India 

Gill,  John,  Gwealhellis,  Helston,  Cornwall 
||Gillman,  A.  W.,  16.  Sussex-square,  Brighton 

Girdwood,  Gilbert  P.,  M.D.,  54,  Bearer  Hall  Hill, Montreal 

Gladstone,  John  Hall,  Ph.D.,  F.ll.S.,  17,  Pembrldgo-square,  Hyde 
Park,  W. 

Glenfield,  Francis  W.  S.,  27,  Glouces'er-gardens,  Hyde  Park- 
square,  W. 

Glover,  George  Thomas,  The  Piiospho-Guano  Company,  Sea 
combe,  Clies'.iire 

Goddard,  \Vm.,  11,  Granville-road,  Middlesbro' 

Goldfinch,  George,  Hendon,  N.W. 

Goldschmidt,  S.  A.,  Ph.D.,  care  of  Columbia  Chemical  Works,  4 
to  51,  Sedgwiek-street,  Brooklyn,  Xew  York 

Goldsmith,  Byron  B.,  19,  East  74th-street,  Kew  York  City, 
U.S.A. 

Goodall,  Walter,  Alma  House,  Pudsey,  near  Leeds 

Goodwin,  Tuomas  S.,  7,  Drummond-garden.s,  Jordan  Hi!!,  Glas- 
gow 
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Date  of  Election. 

Nov.  20,  1890  ; 

April  21, 1887 

Proc. 

Mar.    4,1875 

Mar.     6,  1890 

Feb.     1,  18S3 

Jan.   17,  1889 

Traus.' 

Feb.     6,  1879 

June  16,  1S87 

Jan.  17,  1889 

May     4,  1893 

Feb.     2,  1871 

Trans. 

Feb.     3,  1887 

Trans. 

June  19,  1884  j 
Feb.  15,  1894  I 
April  15,  1880  j  Trans. 

May     1,1862 

Dec.     5,  1895      Proc. 

Feb.  21,  1895 

Feb.     6,  ]  890 

May   16,  1895     Trans.l 

June  16,  1887 

Dec.     7,  1882 

Dec.  15,  1892 
Feb.  19,  1891 
May  16,  1895 
Dec.     4,  1890  j 

I 
Feb.     5,  1885  I  Trans. 


June 

15, 

1893 

June 

16, 

1887 

Dec. 

5, 

1878 

Doc. 

5, 

1878 

April 

2, 

1874 

Dec. 

3, 

1885 

June 

4, 

1885 

May 

15, 

1873 

Trans. 


Gordon,  Colin,  Storer's  AVliarf.  Ciibitt  Town,  E. 
Gordon,  liup;!i,  M..\.  O.von.,  The  Cottage,  Torkington,  Cheshire 
Gordon,  J.  G.,  Queen  Anne's  Mansions,  Westminster,  S.W. 
Gos.sling,  Fr.mk,  B.Sc  ,  Condcbeo,  Park  Side,  Hampton  Wick 
Gothard.  Frederic,  Bearwood  House,  Burton-on-Trent 
IIGott,  B.  S.,  B.A.,  Corinium,  St.  JIark's,  Cheltenham 
Gough,   Thomas,   Pev.,    B.^c.  (Lond.),  King   Edward's  School, 

Ketford,  Notts 
Gover,  Herbert  J.,  29,  Piccadilly,  Hanley,  Staffordshire 
Gow,  PoberL  J.,  The  Cedars,  Hough  Green,  near  Widnes 
Gowcr.  Alfred  Poland,  18,  West  View-road,  Barrowin-Furness 
i'Gowland,  William,  13,  Russell-road,  Kensington,  W. 
Goyder,  George  A.,  Hawkins- roail,  Jledindie,  Adelaide,    South 

Australia 
Grace,  W.  F.,  54,  York-road,  Hove,  Brighton 
Grafton,  Walter,  11,  Grosvenor-roi'd,  Upton  Park,  Essex 
llGraham,  C.  Colborne,  care  of  Jlessrs.  Blundell,  Spence,  and  Co., 

Beverley-road,  Hull 
jjGraham,    Charles,    D.Sc,    23,    Euston-buildings,    Gower-street 
Station,  N.W. 
Graham,  E.,  B.Sc,  Daltou  Hail,  Manchester 
Grant,  D.  St.  J.,  M..\.,  M.B.,  Lahore,  India 
Grant,  James,  9,  Arthur  tstreet,  Prestwich,  near  Manchester 
Grant,  P.  H.,  94.  Copleston-road,  Denmark -hill,  S.E. 
Gravili,  Edward  D.,  F.P.M.S.,  42,  Wahnsley-street,  Hull 
Gray,    George,    Canterbury     College,    School    of    Agriculture, 

Lincoln,  New  Zealaj.d 
Gray,  Tl-.onias,  Audcrsonian-building.s,  204, George-street, Glasgow 
Greaves,  llobert  Bond,  77,  Nethcredge  road,  Sheffield 
Greaves,  W.  A  ,  Grammar  School,  Newark 

Green,    Alfred    H,    Oaklmds,    l.owton    St.   Mary's,  Newton-le- 

Vi'illows 

ijGreen,    Arthur   George,    13,    King's-drive,  Healon    Moor,    near 

Stockpoit 

Green,  Arthur  ll^nry,  176,  Lloyd  street,  Greenheys,  Manchester 

Green,  John  Edward,  F.l.C,  A.R.S.M.,  1,  Queen'sroid,   L'rnis- 

ton,  Manchester 
Green,  Herbert,  Hayle  Mill,  Maidstone 
Green,  Lawrence,  Lower  Tovil,  Maidstone 
llGreenaway,  Alfred  John,  F.I  C,  39,  Fiognal,  Hampstead,  N.W. 
Gre'jne,  William  H.,  .M.D.,  204,  North  36thstreet,  Philadelphia 
Greenway,  Thomas  J.,  8th  Avenue,  East  Adelaide,  South  Australia 
Greenwood,  William  Henry,  Birmingham  Small  Arms  and  Metal 
Co.,  Adderley  Park  Works,  21,  Portland-road,  Birmingham 
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Dat-e  ol  Election. 


x/tc. 
June 

1?, 

10»*  1 

1S91 

May 

7, 

1885 

Mar. 

], 

1883  ; 

Mar. 

5, 

1874  1 

Feb. 

20. 

1896  1 

Dec. 

7, 

1893  i 

Feb. 

2, 

1888  ! 

June  16, 

1859  1 

Dec. 

15, 

1881 ; 

Apri 

17 

i 

1S79  ' 

Feb. 

21. 

1895 

Feb. 

19, 

1874 

Apri 

15, 

1880 

May 

4, 

1893 

Dec. 

5, 

18S9 

Dec. 

15, 

1892 

Dec. 

5 

1895 

April  6 

1871 

April  20 

,1871 

Jan. 

17 

1889 

June 

7 

,  IBSS 

May 

16 

,  1895 

Dec 

6 

1S88 

Nov 

4 

,1875 

June     4,  1874 


Feb. 

7, 

1878 

June 

7, 

1804 

Dec. 

7, 

1893 

Dec. 

16, 

1886 

June 

16 

1881 

Dee. 

15 

1S92 

Trans 


Jan.   20,  1876     Trans. 


Proc.  I     Greeves,  Alf.,  25,  Balmulr-gardeu.s,  Putney,  S.W. 

i     Gregory,  Alfred  John,  M.D.,  B.Se ,   Colonial  Secretary '.s  Office, 
j         Cape  Town 

I     Gregory,  G.  M.,  Ghazipur,  X.W.P..  India 
ijGrenfell.  Claud,  M.A.,  c  o  Mi.?s  Boole,  16,  Ladbroke-road,  W. 
Greville,  Henry  Leicester,  Diersheim,  Cliurchfields,  Woodford 
Grice,  W.  T.,  9,  Dalhousie-square,  Calcutta 
Grieve,  William  Hatten,  226,  Friern-road,  East  Dulwich,  S.E. 
Griffith,  D.  Agnew,  Bonnington  Sugar  Co.  Ltl.,  Leith 
Griffith,  George,  M.A.,  College-road,  Harrow 
Trans.      Griffiths,   Arthur    Bower,    Ph.D.,    F.R.S.E.,   12,    Knowle  road, 
I         Brixton,  S.E. 

I     Griffiths,  Thomas,  The  Cedars,  Clapham  Common,  S.W. 
j     Grime,  Herbert,  ll,Church-rd.,Chorltoncum-Hardy,  "Manchester 
Tran.s.    [Grimshaw,  Harry,  Sunnyside,  Xorth-road,  Clayton,  Manchester 
Grimwood,  Robert,  London  County  Council,  Chemical  and  Ga.s 

Department,  40,  Craren-street,  W.C. 
Grimwood,  Robert  George,  41,  Lady  Margaret-road,  St.  John's 

College  Park,  N.W. 
Gripper,  Harold,  2,  Heald-place,  Ru<holme,  Manchester 
Gronow,   Wiliiim   Thoma.<,   Port   Pirie   Smelting  Works,   Port 

Pirie,  South  Australia 
Grossman,  E.  H.,  12,  Alfred-place  West,  S.W. 
Trans.    l-Groves,  Charles  Edward,  r.F..S.,  Kennington-green,  S.E.,   and 
Guy's  Hospital,  S.E. 
Grundy,  Cuthbert  Cartwright,  F.L.S. 
Gudeman,  E^dwjrd,  Ph.D. 
I     Guiterman,  Albert  L.,  Ph.D.,  36,  Primrose  Hill-road,  X.W. 
i     Gunn,  .-^..Bo,  Finsbury  Park-road,  X. 
Trans.!     Guthrie,  Frederick  Bickell,  Chemical  Laboratory,  The  University, 
j         New  South  Wales 

Guyer,  James  Brett,  Wrentham,  Higher  Erith-rcad,  Torquay 


Habirshaw,    W.    M.,    Gleuwood    Works,  Yonkers,  New   York, 

U.S.A. 
||Hadkinson,  John 

Hadl-y,  Arthur,  226,  Monum^nl-roid,  Edgbaston,  Birmingham 
llHadley,  Henry  Edwin,  The  School  of  S^iience,  Kidderminster 

Haga,  T.,  No.  1,  Sadowara-Cho,  Tokyo,  Japan 

Hailes,  Alfred  James  de,  15,  Red  Lion-square,  W.C. 

Haines,    Walter    S.,   Prof.,   co   Rush    Med.   College;    Chicago, 
U.S.A. 

Hake,  H.  Wilson,  Ph.D.,  Westminster  Hospitil,  S.W. 
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Date  of  Election. 
Dec.  7,  1893 
Dec.  3,  1891 
Jan.  17,  1889 
Dec.  3,  1891 
April  4,  1889 

Jan.  17,  1889 
une  1, 1876 
Dec.  18,  1884 
Feb.  16,  189.3 
May  16,  1895 
May  20,  1886 

Feb.  3,  1859 
April  17, 1890 
June  7,  188S 
Feb.  15,  1894 
May  6,  1875 

Dec.  7,  1882 
Jan.  18,  1877 
Feb.  7,  1857 

June  15,  1893 

Dec.  5,  1895 
Mar.  7,  1 872 
Feb.  21,  1889 

Feb.  21,  1895 
Feb.  3,  ] 859 

April  IG,  1863 
Mar.  17,  1887 
May  7,  1885 

Dec.  15,  IS92 
Jan.  20,  1876 

June  19,  1884 
Dec.  16,  1875 
June  1,  1876 
Feb.  7,  1878 
Mar      2,1857 


Trans. 


Trans 
Trans. 

Trans. 


Trans, 
Tra-is. 


Trans. 


Proc. 


Hale,  Henry  Ormsby,  Oundlc  School,  Korthamptoi.shire 

Hall,  A.  D.,  S.E.,  Agricultural  Colleie,  Wye,  Kent 

Hall,  Allan  T.,  Ivy  Cottnge,  Willerby,  near  Hull 

Hall,  Archibald,  34,  Bishopsgate-street,  Fj.C. 

Hall,   Rev.  James,    B  A.,   B.Sc,   Bancroft's   School,  Woodford, 

Essex 
Hall,  John  A.,  Victtria  Chemical  Works,  Victoria,  B.C. 
Hall,  Samuel,  East  London  Soap  Works,  Bow 
Hall,  Thomas  P.,  M.A.,  Ph.D.,  Tabor,  Iowa,  U.S.A. 
Haller,  Albin,  14,  Rue  de  Me(z,  Nancy,  France 
Haller,  H.  L  ,  27,  Hilda  street,  Beverley  road,  Hull 
Halliburton,  AVilliam  Dobinson,  M.D.  Loud.,  B.Sc.  Lond.,  F.R.S., 

9,  Ridgmount-gardens,  Gower-street,  W.C. 
llHambly,  C.  H.  Bnrbidge,  Ilolmeside,  Hazelwood,  near  Derby 
Hambly,  Frederiijk  J.,  University  College,  Dundee 
Hamilton,  James  C,  Arncliffe,  Arnside,  via  Carnforth 
Hamilton,  Robert,  Leeds  Steel  Works,  Leeds 
Hamlet,    W.    M.,    Government    Laboratory,    Macquarie-street, 

Sydney,  N.S.W. 
Hammersley,  W.  A.  Leslie,  Bridge  House,  Leek,  Staff. 
Hampton,  William,  38,  Lichfield-street,  Hanley 
Ilanbury,   Cornelius,    Floughcourt,    Lombard-street,   E.G.,  and 

Dynevor  House,  Richmond,  Surrey 
Hancock,  Ernest   Albert,    Government    Laboratory,   St.   Kitts, 

Leeward  Islands,  W.I. 
Hanes,  E.  S.,  108,  Alexandra-road,  N.W. 
Hannay,  James  Ballantine,  Whitehall  Club,  S.W. 
II Hanson,    Alfred    Miall,    The   Marjorie,    Whallcy,    near    Black- 
burn 
Hanson,  Weldon,  30,  Baker-street,  Middlesbrough 
jjHarcouit,  A.  G.  Vernon,  M.A.,  D.C.L.,  LI>.D.,  F.R  S.,  Cowley 

Grange,  Oxford 
||Harcourt,  L.  F.  Vernon,  M.A.,  Fairholme,  Weybridgc 
II Harden,  Arthur,  Ashville,  Upper  Chorlton-road,  Manchester 
Hards,    William    Benjamin,    B.A.    Lond.,      Sc-ience     and    Art 

Department,  South  Kensington,  S.W. 
Hardy,  James  0 ,  1,  Kcir-terrace,  PoUok shields,  Glasgow 
Hargreaves,  James,  Peel  House-lane,  Farnworth,  near  Widnes, 

Lancashire 
Hargreaves,  John,  Widnes,  Lancashire 
Harkuess,  William,  Laboratory,  Somerset-house,  W.C. 
Ilarland,  R.  IL,  '67,  Lonibaid  street,  E.C. 
ijHarland,  William  Dugdalc,  25,  Aconib-street,  Manchester 
iJHarley,  George,  M.D.,  F.RS.,  25,  llarley-street,  W. 
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Date  of  Election. 

Jan.  ] 5,  1874  ! 

Dec.  15,  1881 

Feb.  20,  1895 

Feb.  21,  18S4 

Dec.  7,  1893 

Feb.  21,  1895 

Dec.  17,  1874 

Dec.  2,  1886 

June  7,  1894 

Feb.  7,  1878 

Feb.  21,  1895 

May  17,1888 

Dec.  6,  1895 

Feb.  15,  1894 

Trans. 

June  21,  1883 

May  17,  1888 

Feb.  19,  1891 

Feb.  17,  1876 

Trans. 

Mar.  4,  1885 

Jan.  21,  1869 

Trans. 

Mar.  15,  1888 

May  7,  1891 

Mar.  16,  1882 

Dec.  20,  1866 

Trans 

Feb.    6,  1890 

Dee.  3,  1885 
Feb.  17,  1881 
Feb.  15,  1894 
May     6,  1875 

Feb.  21,  1894 
Feb.  18,  1892 

Dec.     2,  1880 

Feb.    2,  1888 


Proc. 


IjHarman,    F.   E.,  M.R.A.C.,    c/o    Dr.     Piggott,    13,    Orcbard- 

garden.s,  Teignmouth,  Devon 
Harrington,  AVilliam  Bury,  Leeview,  Montenotte,  Cork 
Harrington,  Wm.,  11,  Edgehill,  Brausby,  AVhitehaven 
Harris,  Frank  W.,  Laboratory,  G.W.  Ry.,  Swindon,  Wilts 
Harris,  Harold,  Barrakar  Iron  Works,  Bengal 
Harris,  Harry,  Pulo  Brani  Smelting  Work.^,  Singapore 
Harris,  Henry  Penley,  15,  Coverdale-road,  Shepherd's  Bush,  AV^. 
Harris,  Sydney  Joseph,  Leeds  School  of  Science  and  Technology, 

Possington-street,  Leeds 
Hani-',  Sydney  Walters,   15,  Lansdowne-terrace,   Walters  road, 

Swansea 
llHarris,    Thomas  Frederick,    B.Sc,    Bromley   Lodge,  Bromle\-, 

Kent 
Harris,  Walter,  B.A  ,  Ph.D.,  Campbell  College,  Belfast 
Harrison,  Albert,  72,  Windsor-road,  Forest  Gate 
Harrison,  C.  E.,  M.A  ,  53,  Lansdowne-road,  W. 
Harrison,  Edwaid  Frank,  51,  Holly-avenue,  Newcastle 
II  Harrison,  Hugh  Erat,  B.Sc,  2,  Park -place,  Regent's  Park,  N.W. 

and  Faraday  House,  Charing  Cross  road 
Harrison,  J.  Burchmere,  Government  Laboratory,  British  Guiina 
Harrold,  Frederick  W.,  18,  Maddos-street,  W. 
Harrow,  G.  H,  Ph.D.,  127,  Siation-street,  Burtou-on-Trent 
Hart,  Bertram  Harvej-,  The  Elms,  Old  Charlton,  Kent,  S.E, 
Hart,  F.  W.,  Esq.,  Holly  House,  96,  Stoke  Newingtou-road,  X. 
Hart,  James,  131,  Embden-street,  Manchester 
Hart,   William  Beaumont,    Gran.smoor  Avenue,  Fairfield,  near 

Manchester 
Hartley,  Arthur,  Cannon  Brewery,  Brighton 
Hartley,  AValter  Noel,  Prof,  F.R.S.,  Royal  College  of  Science, 

Stephen's-green,  Dublin  ;  and  36,  Waterloo-road,  Dublin 
Hartog,    P.    J.,    B.Sc,   Owens    College,    Manchester,     and     6, 

Greville-road,  London,  N.AV. 
Harvey,  Ernest  Wm.,A.K.S.M.,  3P,  Alderbrook-rd.,  Balham,  S.W.- 
Harvey, Sidney,  Canterbury 

Harvey,  W.  Pcliew,  Assay  and  Mining  Office,  Vancouver,  B.C. 
Hastings,  Henry  Mitchell,  54,  Edith-road,   The  Cedars,  Wesli 

Kensington 
Hatfield,  J.  Adams,  89,  Bridge-street,  We^ne^bu^y 
Haiton,    William    Percy,    care   of    W.   II.  Hatton    and    Sons-,, 

Wormwood  Scrubs 
Hawkcs,    Alfred   E.,  M.D.   Bru.ss.,  L.P.C.P.  Edin.,   22,   Aber- 

cromby-square,  Liverpool 
Hawkins,  Lewis  Walter.  20   Norton  Folgate,  E. 
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Pate  of  Election. 

Dec.     6,  1894 

Proc. 

Mar.    3,18  87 

Feb.  15,  1894 

Dec.    1,  1887 

Dec.  15,  1881 

iMar.  16,  1876 

Feb.  16,  1893 

Dee.     3,  1891 

Nov.     2,  1876 

Dec.     5,  1889 

Dec.     4,  1890 

Proc. 

June    3,  1875 

Jan.   18,  1872 

Dec.     6,  189i 

Feb.  2a,  1896 

Feb.     5,1885 

Trans. 

Dee.     5,  1895 

Trans. 

Feb.  18,  1892 

April  19,  1883 

Feb.  21, 1853 

June  18, 18S5 

Dec.     5,  1895 

Feb.  16,1871 

June  15,  1876 

Trans. 

Dec.     7,  1893 

May     5,  1892 

Trans. 

Feb.   18,  1892 

Juae  21,  1883 

Trans. 

April   1,1875 

Dec.     1,1864 

Dec.     1,  1887 

Feb.     6.  1890 

April  3,1848 

June    1,  1876 

Trans. 

June    7,  1S91 

Mar.  17, 1881 

Haworth,    E.,   B.Sc,   Hyndburn-briilge,    Claytou-le-Moors,    Ac- 

crington 
Hay,  Alexander,  17,  Percival-slreet,  Manchester 
Hay  ward,  Edward  Stanley,  e/o  Mrs.  Sauders,  109,  High  street, 

Crediton,  Devon 
Head,  C.  James,  F.I. C,  104,  Leadenhall-i?treet,  E.G. 
Head,  Harold  Ellershaw,  5,  Ilchester-mansions,  Kensington,  W. 
Head,  Jeremiah,  47,  Yictoriastreat,  Westminster,  S.W. 
Heath,   Arthur  John,    1,    Grove-villas,   Eedland,    Bri.stol,   and 

Monkton  Combe  School,  Bath 
Heatli,  John  William,  33,  Upper  Gloucester-place,  W. 
Hehner,  Otto,  11,  Billiter-square,  E.G. 
Helbing,  H.  B.,  63,  Queen  Victoria-street,  E.G. 
Heller,  William  M.,  B.Sc,  59,  Ickburgh-street,  Clapton,  N.K. 
llHellon,  Robert,  Ph.D.,  Seascale,  via  Garnforth 
Helm,  Henry  James,  Simonstoue,  Hammel ton-road, Bromley,  Kent 
Helm.s,  Albert,  8,  Bridge- street,  Sydney,  N.S.W. 
Helps,  J.  W.,  3,  Tavi-tock-road,  Groydon 
Henderson,  George  G.,  Prof.,  M.A.,  D.Se.,  F.I.C.,  the  Technical 

College,  204,  George-street,  Glasgow 
Henderson,  James,  care  of   Pr)f.  ])i:  Lintner,    Pelytefhnioum 

Miinchen 
Hendrick,  James,  Marischal  College,  Aberdeen 
Henning,  E.  C.,  Anchor  Brewery,  Dublin 
Hepburn,  J.  G.,  LL.B.,  Dartford,  Kent 
Hepworth,  T.  Gradock,  10,  Lysias-road,  Balham-hill,  S.W. 
Heriot,  T.  H,  P.,  23,  Wolseley-road,  Crouch  End,  N. 
Herman,  Douglas,  Eecleston-park,  Prescot 
Heron,  John,  110,  Fenchurch-street,  E.G. 
Hesketh,  William,  16,  New  Market-sti-eet,  Blackburn 
Hewitt,  John  Theodore,  People's  Palace  Technical  Schools,  E. 
Hewlett,   John   G.,   40,  Charlotte-street,    Great    Eastern-street, 

London,  E.G. 
I'Heycock,  Charles  T.,  M.A.,  F.R.S.,  24,  Fitzwilliam-st.,Cambridge 
Heywood,  Charles  A. 

Heywood,  Henry,  Witla  Court,  near  Carditf 
II  Heywood,  J.  Garnctt,  127,  Sutherland-avenue,  Maida  Yale,  W. 
Heywood,  Joseph  H.,  Sparth  Cottage,  Manehcster-road,   Roch- 
dale 
Heywood,  J.  S.  C.,  19,  Inverness-terrace,  Kensington-gardens,  W. 
Hibbert,  Walter,  14,  Goldhurst-terraee  East,  South  Hampstead, 

N.W. 
Hichens,  J.  H.,  M.A.,  F.G  S.,The  School  House,  Wolverhampton 
ilHiddingh,  Michael,  Newlands,  near  Capetown 
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IJate  of  Election. 

May    7,  1891 

Dec.  6,1894 
March  16,1882 
Dfcc.   16,  1858 

Feo.  21,  1895 
Feb,  15,  1894 
Mar.  5,  1892 
May  15,  1873 
May  5,  1892 
May  3,  1894 
Jan.  20,  1870 
Nov.  18,  1886 
June  21,  1883 
Dec.  18,  1884 
April  15, 1844 


Nov.  16,  1882     Trans 


Dec.  18,  1879  i  Trans. 


April  15, 

1836 

April  17 

1873 

Dec. 

6, 

1894 

•Alay 

7, 

1885 

Mar. 

1, 

1883 

•Tune 

11, 

1876 

Dee. 

3, 

1885 

Mar. 

16, 

1876 

Dec. 

3. 

1891 

Die. 

2 

1880 

June 

13, 

1891 

Mar. 

4, 

1886 

Dec 

5, 

1895 

Deo. 

2, 

1886 

Dec. 

7, 

1893 

May 

i, 

1865 

Feb. 

7 

1878 

Doc. 

15 

1892 

Mar. 

1 

1883 

May 

17 

1888 

Feb. 

19 

1891 

Hiepe,  William  L.,  Ph.D.,  The  Laboratory,  Kilverl'^  Buildings, 

Withj'  Grove,  Mancliester 
Higgs,  M.  S.,  Clarence  House,  ruissell-.street,  Gloucester 
jHill,  Alexander 
Hill,  Alfred,  M.D.,  F.I.C,  F.R.S.E.,  Medical  Officer  of  Health,  The 

Council  House,  Birmingham 
Hill,  E.  H.,  Box  3.30,  P.O.,  Dunedin,  X.Z. 
iHilIs,  Edmond  Herbert,  Capt.  E.E.,  Darhmd  House,  Chatham 
i  Hills,  Harold  F.,  Pine  Island  P.O.,  Kent,  Auckland,  X.Z. 
i;Hills,  Walter,  225,  Oxford-street,  W, 

Hinneli,  Henry  Leonard,  41,  Corporation-street,  Manchester. 
Hirsch,  C.  T.  W.,  M.D.,  Government  Medical  Officsr,  Fiji 
Hislop,  G.  R.,  Gasworks,  Blackstoun-road,  Paisley 
Hislop.  Lawrence,  3^,  Slafey-road,  Birkenhead 
!;Hobbs,  Bedo,  The  Brewery,  High-street,  Maidenhead 
i     Hodges,  Herbert  J.,  Stoueleigh,  Worple  road,  Wimbledon 
Trans.      Hodges,   John  F.,  Prof..  M.D.,   F.I.C,   J. P.,  Queen's   College, 
Belfast,  and  Sandringham,  Malone-road,  Belfast 
jHodgkin,    John,  F.L.S.,  F.I.C,  12,  Dynevor-road,  Richmond- 

on-lhames 
Hodgkinson,   W.    Pt.    Eaton,  Prof.,   Ph.D.,   F.E.S.E.,   8,    Park, 

villas,  Blackheath,  S.E. 
Hodgson,  Christopher,  High  House,  Eppleby,  Darlington 
(Hodgson,  H.  Tylston,  Harpenden,  Herts 
Hogg,  A.  F.,  M.A.,  73,  Stanhope-road,  Darlington 
Hogg,  Ed  war  J  Grindle,  1 ,  South  wick-street,  Hyde  Park-square,  W. 
Hogg,  W.  Douglas,  M.D.,  62,  Champs  Elysees,  Paris 
Holcroft,  Harold,  M.A.,  Parkdale,  Wolverhampton 
i     HokaLe,  Thomas,  12,  Hyde  Park-road,  Halifax 

Holland,  Philip,  22,  Taviton-street,  Gordon-square 
I     Holliday,  John,  The  Gas  Works,  Scarboro 
!     HoUiday,  Robert,  Huddersfield 

!     Hollomau,  Frederick  R.,  30G,  Barking-road,  Piaistow,  E. 
I     HoUoway,  George  Thomai,  57  and  58,  Chancery-lane,  W.C. 
j     Holme,  A.  E.,  MA.,  3,  Ash  terrace,  Saviile  Town,  Dewsbury 
j     Holme.s,  John  Winder,  28,  Crooms  hill,  Greenwich,  S.E. 
j     Holthouse,  H.  B.,  42,  St.  Ann's-valley,  Nottingham 
I     Holzmann,  M.,  Ph.D.,  Marlborough-house,  S.W. 
I     Hooker,  A.  H.,  Board  of  Health,  Cairo,  Egypt 
Trans.      Hookei-,   Samuel   C,   The   Franklin   Sugar  Refinery  Co.,   701, 
Frout-^treet,  Philadelphia 
II Hooper,  David,  Ootacamund,  Madras  Presidency,  India 
I     Hooper,  E.  Grant,  16,  lioyal-avenue,  Chelsea,  S.W. 
IjHooper,  Ernest  F.,  Wear  Fuel  AYorks,  Heudon  Deck,  Sunderland 
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Date  of  Election. 
June  7,  1894 
Feb.  15,  1894 
Dec.  1.5,  1892 
Dec.  15,  1892 
Mar.  4,  1886 
Dee.  7,  1882 
Feb.  16, 1871 
Mar.  17,  1887 
Feb.  20,  1896 
Dee.  7,  1882 
Feb.  18,1869 
Not.  3,  1870 
April  21, 1887 
Dec.  18,  1879 
Mar.  4,1875 
June  20,  1889 
Dec.  7,     1882 

Feb.  19,1 880 
Jan.    20,  1876 

Jun.  15,  1893 

April  4,  1889 
April   4,  1889 

Mar.    2,  1871 

Feb.  21,  1895 
Feb.  21,  1878 
Feb.  15,  1894 
■June  17,  1880 

Dec.  17,  1868 
May  17,  1888 
Dec.     5,  1889 


June  4,  1885 
Nov.  16,  1882 

Nov.  20,  1884 
April  19, 1883 
Dec.  18,1879 


Proc. 


Trans. 


Trans. 


Trans, 


Hope,  Arthur  Peach,  Fytchley  Manor,  near  Kettering 
ijHorub}',  E.,  B.A.,  The  High  School,  Newcastle,  Staffordshire 
Horsfall,  John,  Plantation  House,  Cloughfold,  Manchester 
Horwill,  E  Igir  E.  C,  Firs  Yilla,  Fitzwilliam-road,  Clapham,  S.W. 
||Hoskins,  An  bur  Percy,  25,  Cromwell-road,  Belfast 
Hotblack,  Herbert  A.,  Cannon  Brewery,  Brighton 
Houlder,  W.  \V.,  10,  Ossalton  villas,  Southall-green,  Southall 
Houlding,  "William,  B.Sc,  26,  Huskisscn-sLreet,  Liverpool 
Howard,  Albert,  17,  Elthiron-road,  Fulham,  S.W. 
II  Howard,  Alfred  G.,  Holmbury,  "Woodford-green,  Essex 
Howard,  Alfred  Kingsbv, 

j]  Howard,  David,  Devon  House,  Buckhurst  Hill,  Esses 
IJHoward,  D.  Lloyd,  jun.,  Alton  Lodge,  Woodford-green,  Essex 
Howard,  John,  22,  Ashby-road,  Canonbury 
Howard,  Thomas,  50,  Ellington-street,  Liverpool-road,  N. 
Howard,  George  William,  Calverley,  Tunbridge  Wtlls 
Howe,    J.    Lewis,    M.D.,    Ph.D.,  Prof,  of  Chem ,  Washington, 

and  Lee  L^niversify,  Lexington,  Va.,  U.S.A. 
Howell,  Reginald,  95a,  Southwark-street,  S.E. 
Howie,  W.  L.,  Conibrook  House,  Clarendon-road,  Eecles,  Lan- 
cashire 
Howitt,  James  J.,  Me.-srs.  Bowman,  Thomson  and  Co.,  North- 

wich 
||Hoyle,  Kichard  A.sliworth,  11,  Market-square,  Lytham,  Lanes. 
Hoyles,  Henry  Richardson,  c/o  Messrs.  Treacher  and  Co  ,  Byculla, 
Bombay,  and  Fern-place,  142,  Upperthorpe,  Sheffield 
IjHudleston,  AV.  H.,  M.A.,   F.G.S.,  8,  Sianhope  Gardens,  South 
Kensington,  S.W. 
Hudson,  Percy,  43,  Alexandia  road,  Burton-on-Trent 
Hudson,  Afilliam,  B.Sc.  (Lond.),  The  Lilies,  Twickenham 
Hughes,  Frank,  78,  Duke-.street,  Chelmsford 
Hughes,  George  Henry,  Analytical  Laboratory,  Barbadoes,  West 

Indies;  and  79,  Mark-lane,  E  C. 
Hughes,  John.  Analytical  Laborator}-,  79,  Mark-lane,  E.C. 
Hughes,  John,  16,  Finsbury-circus,  E.C. 

Hughes,  Robert  P'dward,  B.A.  (0.\on.),  B.Sc.  (Lond.),  Science  and 
Art  Department,  South  Kensington,  S.W. ,  nnd  6,  Fairfax-road, 
Bedford  Park,  W. 
Hughes,  T.  Vaughan,  Greenfield  Mills,  Holywell,  North  Wales 
Hughes,   Thomas,    Borough    Analyst,    West    Wharf,    Cardifl' : 

Laboratory,  31,  Londop-square,  Cardiff 
Hulme,  James,  Newton  Chemical  Works.  Hyde,  Manchester 
Humphrys,  Norton  H.,  4,  The  Paragon,  Wilton  road,  Salisbury 
Hummel,  J.  J.,  7,  Moorfield-villas,  Woodsleyroad,  Leeds 
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Date  of  Election. 

Dec.  7,  1893 
Mar.  18,  1869 

Feb.  1,  1883 
Dee.  3,  18S5 

April  4,  IS 78 

Feb.  16,  1S93 

Dec.  3,  1885 

Mar.  21,  1861 

Feb.  15, 1894 

Feb.  6,  1890 

Jan.  17,  1884  j 

Xov.  19,  1S85  ^ 
I 

April  1?,  1888  | 

Feb.  7,  1867 
Dec.  15,  1892  Trans. 
April  4,  1889  ]  Trans. 
Dec.  7,  1871 
Dee.  6,  1883 
Dec.  15,  1892 
Feb.  16,  1882 
Nov.  19,  1885 


Trans. 


Hunt,  Bertram,  P.O.,  Box  1606,  Denver,  Colorado,  U.S  A. 
Hunt.  Charles,  Birmingham  Gas  Light  Works,  Windsor-street, 

Birmingham 
Hunter,  John,  29,  Chambers-street,  Edinburgh 
Hunter,     Matthew,     M.A.     O.^con,     Eangoon     College,    Lower 

Burmah 
Huntington,   A.    K.,    Prof.,    Metallurgical    Laboratory,    King's 

College,  W.C. 
Huntly,  George  Xevill,   Balliol  House,   Whitechapel,    E.,   and 

56,  Sheen-road,  Richmond 
Hurst,  George  H.,  22,  Blacklriars-street,  Salford 
Huskisson,  H.  0.,  5,  Gordon-square,  London,  W.C. 
Hutchinson,  Alfred,  B.A.,  B.Sc,  Bryn-y-Mer,  Saltburn 
Hutchinson,  Arthur  M. A.,  Ph.D.,  Pembroke  College,  Cambridge 
Hutchinson,  C.  Clark,  193,  Eomford-road.  Stratford,  E. 
Hyatt,  H.,  1,  Milton-road,  Heme  Hill,  S.E. 

Idris,  Thomas   Howell    Williams,  Pratt-street,    Camden  Town, 
X.W. 
Illnce,  Joseph,  II,  St.  Stephen's-avenue,  Shepherd's-bush,  W. 

Ince,  Walter  H.,  Ph.D.,  Port  of  Spain,  Trinidaa 

Ingle,  Herbert,  Poole,  near  Leeds 

Irvine,  Robert,  Eoyston,  Granton,  near  Edinburgn 
'Irwin.  Wilfred,  3,  Wilton  Polygon,  Cheetham  Hill,  Manchester 
Ijlsaac,  John  F.  Y.,  Eoval  York  Hotel,  Brighton 

Isherwood,  Thomas,  B.A.,  LL.B.,  University  School,  Southport 

Ivatt,  Albert,  B.A.,  38,  Glisson-road,  Cambridge 


May  3,  1894 
Feb.  15,  1894 

Dec.  7,  1882 
Dee.  5,  1889 
Dec.  18,  1884 

Dec.  15,  1892 

Dec.  6,  1883 
Dec.  15,  1881 

Dec.  15,  1892 
June  16,  1887 
May  16,  1878 
Dec.     5,  1895 


Proc. 


Trans. 


Trans. 


Jackman,  Edwin  James,  60,  Belgrave-road,  Ilford 

Jackson,  David   Hamilton,  M.A.,    B.Sc,   18,  Heathcote-street> 

Mecklenburgh-square,  W.C. 
Jackson,  Edward,  27,  Beaufort-road,  Edgbaston,  Birmingham 
'Jackson,  Eric  H.,  B.Sc,  Harsfield,  Morley-road,  Southport 
Jackson,  Herbert,  3,  Amyand  Park  Gardens,  East  Twickenham, 

and  King's  College,  Strand 
Jackson,  John,  Llangorse  Yilla,  Serpentine-road,   Gold    Tops,. 

Xewport,  Mon. 
Jackson,  Robert,  18,  Harrington-street,  Dublin 
IJJackson,  R.  Yaleniine,   c  o  The  Scotch  and  Irish  Oxygen  Com- 
pany, Polmadie,  Glasgow 
Jack.son,  Samuel,  c  o  Binney  and  Co.,  Madras 
'Jadhava,  K.  B.,  Ameeli,  Kathiiwar,  India 
Jago,  William,  F.I.C.,  32,  Clarendon-villas,  Brighton 
James,  Alf.,  108a,  Hope-street,  Gla.<gow 

C 
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Date  of  Election. 
Feb.  18,  1888 

Feb.  17,  1881 
Feb.    7, 1878 

Feb.  6,  1879 
Feb.  15,  1894 
Nov.  16,  1882 
Feb.  19,  1891 

May  0,  1892 

Feb.  15,  1894 

Feb.  15,  1894 

April  17,1879 
Feb.  4,  1875 

Dec.  5,  1895 
Feb.  21,  1878 
Feb.  1,  1883 
Mny  IC,  1872 
May  20,  1886 
May  10,  1866 
Feb.  20,  1896 
Dec.  18,  1884 
April  17, 1879 

Dec.  15,1892 

May  20,  1S86 
May  16,  1895 
April  6,  1871 

Dec.     4,  1873 


Dec.  G, 

1894 

May  4, 

1876 

'^lay  4, 

1893 

May  16, 

1878 

May~15, 

1890 

Trans. 


Trans. 


Trans. 


Trans. 


Trans 


Trans. 


'|Jame!<,  Christopher,  eare  of  Elliott's  Metal  Company,  Perabrey 

Copper  Works,  R.S.O.,  Bury  Port,  South  Wale.s 
James,  J.  William,  Ph.D.,  29,  Redcliffe-street,  Bristol 
Jamieson,    Alexander,    5,    St.    Mark's-crescent,  Eegent's  Park 

X.W. 
tJlJapp,  F.  E.,  M..A.,  LL.D.,Ph.D.,  F.R.S.,  Unirer.sity,  Aberdeen 
Jardine,  Vi'alter,  86,  Victoria-place,  Perth 
J'armay,  Gustav,  Hartford  Lodge,  Hartford,  Cheshire 
Jenkins,  Henry  Charles,  Royal  Coll.  of  Science,  S.  Kensington, 

S.W. 
IjJenkins,  John  H.  B.,  Chemical  Laboratory,    G.E.  Ry.  Works, 

Stratford,  E. 
Jenks,  R.  Leonard,  Esq.,  33,  Cautley-avenue,  Clapham  Common, 

S.W. 
Jennison,    Francis    Herbert,    HoUywell   House,  Theaker-lane, 

Armley,  near  Leeds 
Jewson,  Francis  A.  B..  Homefield,  Station-road,  Clapham 
llJohnson,   David,  F.G.S.,  F.R.JF.S.,  1,   Victoria-road,   Clapham 

Common,  S.W. 
Johnson,  F.  E.,  16,  Stanley-terrace,  Anlaby-road,  Hull 
Johnson,  George  Stillingfleet,  11,  Savile-row,  W. 
Johnson,  James  Edward,  40,  Edmiston-road,  Stratford,  E. 
Johnson,  John  Grove,  41,  Cross-street,  Finsbury,  E.C. 
Johnson,  J.  T.,  Oakham  School,  Rutland 
Johnson,  Samuel  H.,  Warren  Hill  House,  Loughton,  Essex 
Johnstone,  James,  Braehead,  Parkhill,  Rutherglen 
Johnstone,  James  D.,  9,  Orange  lane,  Jlontrose 
Johnstone,   William,   Ph.D ,  Effingham  Hou.se,  Arundel-strcet, 

Strand,  W.C. 
Johnston,  William  George,  c'o  Messrs.  Warwick'?,  The  Brewery, 

Newark- on-Trent 
Jones,  A.  Wentworth,  M.A.  Oxon.  Godington  Rectory,  Bicester 
Jones,  E.  L.,4,  Bank-buildings,  Llandilo 
Jones,   E.    W.   T.,   The   Oaklands,   Wolverhampton ;    and    10, 

A'  ictoria-street,  Wolverhampton 
Jones,    Francis,   F.R.S.E.,   Beaufort    House,    Alexandra   Park, 

Manchester 
;|Jones,  Geo.  Cecil,  Basingstoke  Ironworks,  Hants 
Ijjones,   H.    Chapman,   Royal    Coll.  of  Scieuce,  S.   Kensington, 

S.W. 
Jones,  Hedley  Gordon,  72,  Queensland-street,  Edgehill,  Liverpool 
Jones,  Henry  Williams,  17,  White-street,  Coventry 
Jones,  John  Archyll,  B.Sc,  9,  Grunville-road,  Middlesborough 
t  f.onsstaff  Medallist,  1891. 
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Date  of  Election. 
Feb.  19,  1891 
Feb.  18,  1892 
May  7,  1891 
Feb.  21,  1895 
May  i,  1S93 
Feb.  21,  1891 


Trans,  i 


Trans. 


May     4,  1S93 
Dec.  16,  1886     Trans. 
Fen.  17,  1881     Tran.s. 
Dec.    5,  1889  i 


Dec.  20,  1883  1 

Dee.    7,  1882 

May     a,  1894 

Mar.  19, 1874 

AprU4,  1867 

May    4,  1882 

Dec.  18,  1884 

Dec.  17,  1874 

Dec.     5,1889 

Feb.  21,  1895 

Dec.  20, 1883 

April  15,  1875 

Dec,     5, 1895 

Dec.     7,  1882 

Jan.  17,1884 

Feb.  15,  1872 

Trans 

Feb.  17,  1881 

Trans 

Dec.     7,  1876 

Feb.  21,  1895 

■ 

Dec.    5,  1872 

[Trans 

Dec.    5,  1895 

Mar.    1,1877 

May     7,  1891 

,  Tran. 

Dec.     2,  1886 

1 

May  15,  1890 

Feb.  21, 1695 

Jones,  M.  William,  50,  Mayfield-road,  Whalley  Range,  Manchester 
Jones,  Lionel  Manfred,  St.  Dunstan's  College,  Catford,  S.E. 
Joseland,  Walter  Herbert,  Talke,  near  Stoke-on-Trent,  Staffs. 
Joseph,  Edgar,  42,  Brondesbury-road,  Kilburn,  X.W. 
Jowett,  Hooper  A.  D.,  B.Sc.  17,  Bloomsbury-square,  W.C. 
Jowett,  William  Ilall,  2,  Mayfield-road,  Aigburth,  near  Liverpool 

Kaka  Sorabji,  Manekji,  Devon  Villa,  Karachi,  Sind,  India 
Kawakita,  Michitada,  Kantstr,  24,  Charlotteaberg,  Berlin 
Kay,  William  E.,  Gowanbank,  Busby,  near  Glasgow 
Kaye,  James  R.,  M.D.,  Medical  Officer  of  Health,  To^vn  Hall, 

Hiiddersfield 
JlKeeling,  Frank,  190,  Lake-avenue,  Rochester,  X.Y.,  U.S.A. 
Keen,  Austin,  13,  Ljndewoode-rcad,  Cambridge 
Kellas,  Ales.  Mitchell,  c  o  FrauMiiller,  Friedrichstr,  10,  Heidel- 
berg 
Kellner,  William,  Ph.D.,  Chemical  Department,  Royal  Arsenal, 

AVoolwich,  S.E. 
jjKemp,  David  Skinner,  52,  Coverdale-road,  Shepherd's  Bush,  AV. 
Kemp,  AVilliam  Joel,  Mountfield,  Robertsbridge,  Sussex 
Kendall,    George    Frederic,   B.A.,  The  Hollies,  Stratford-upon- 
Avon 
Kendall,  James  Alfred,  Lonesome  Chemical  Works,  Streatham 

Common,  S.W. 
Kenwood,  Henry  R.,  M.B.,  CM.   (Edin.),  L.R.C.P.  (Lond.),  9, 

Alexandra- villas,  Finsbury  Park,  X. 
KenyoD,  Rich.  E.,  B.Sc,  14,  Hill-lane,  Southampton 
Kerry,  William  H.  R.,  Wheatlands,  Windermere 
Keyworth,  George  Alexander,  St.  Hilary,  Hastings 
Kibble,  W.  O.,  G.P.O.,  Auckland,  N.Z. 
Kilner,  Frederick  James,  Royal  Infirmary,  Bristol 
Kilpatrick,  W.  Stirling,  4,  Annfield-place,  Glasgow 
l|Kinch,  Edward,  Royal  Agricultural  College,  Cirencester 
King,  Alfred  John,  Ingersley  Yale,  BoUington,  near  Macclesfield 
King,  J.  F.,  Laboratory  of  City  Analyst,  Edinburgh 
KingdoD,  G.  Holman,  B.A.,  Taddyforde  House,  Exeter 
Kingzett,  Charles  T.,  Elmstead  Knoll,  Chislehurst,  Kent 
Kinnicut,  Prof.  L.  P.,  Worcester,  Mass.,  U.S.A. 
Kinninmont,  Alex.,  Whitehall,  Bothwell,  X.B. 
KippiDg,   F.   Stanley,  Ph.D.,  D.Sc.   (Lond.),  7,  Milbome-grove, 

South  Kensington  ' 

Kirby,  Herbert  E.,  307,  High  Holbom,  W.C. 
Kirk,  Oliver,  19,  Carlton-road,  Workington 
IIKirkaldv,  Patrick  H.,  19.  Clifton-road,  Crouch  End,  N". 

C   2 
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Date  of  Election. 

Feb.  2.  1888 

Trans.! 

June  19, 1873 

May  16,  1889 

Dec.  6,  1894 

June  20,  1889 

Dec.  6,  1888 

May  3,  1894 

May  16,  1878 

Dec.  18,  1879 

Dec.  15,  1892 

June  16,  186-1 

Feb.  6,  1873 

Kov.  17,  1887 

1 
Trau.s. 

June  17,  1886 

Trans 

June  8, 1885 

Dec.  15,  1892 

Feb.  17,1859 

Trans. 

Dec.  6,  1894 

Feb.  3,  1859 

Feb.  16,  1888 

May  4,  1893 

Dec.  15,  1892 

Trans. 

Feb.  16,  1893 

Jan.  18,  1877 

Mar.  4,  1886 

June  18,  1885 

May  7,  1891 

June  21,  1877 

Trans 

Feb.  16,  1894 

Trans 

June  21,  1883 

April  15,  1880 

Kirkland,  J.  Bootli 

IKitehin,  Archibald,  F.I.C..  Seragill  House,  "Whitehaven 
Kitchin,  John,  The  Middlesex  Hospital,  W.C. 
IlKnaggs,  Alfred  Battye,  2,  Bradley  lane,  Huddersfield 
Knight,  Frederick  Charles,  Boston  and  Colorado  Smelting  Com- 
pany, Argo,  Colorado,  U.S.A. 
Knight,  James,  M.A.,  B.Sc,  John  st.  School,  Bridgeton,  Glasgow 
Kniglit,  Wm.  Albt.,  Sexey's  Trade  School,  Bruton,  Somerset 
Knights,  James  AVest,  County  Laboratory,  Cambridge 
Knoflies,  Joshua,  Stormer-hill,  Tottington,  Bury 
KnoTvles,  Thomas  Torrens,  27,  Peel-street,  Princes  Park,  Liver- 
pool 
Knox,  G.  W.,  B.Sc,  16,  Finsbury-circus,  London,  E.G. 
Koch,  AValter  Edward,  M.A.,  F.G.S.,  Sharpsburg,  Allegheny  Cy., 

Pa.,  and  65,  Sandusky-street,  Alleghenj',  Pittsburgh,  Pa. 
Koga,  Yo.shimasa,  The  Imperial  Mint,  0.saka,  Japan 
Kolin,  Charles  A.,  Ph.D.,  B.Sc,  20  ilulgrave-street,  Liverpool 
Koningh,  Leonard  de,  325,  Kennington-road,  S.E. 
Krause,  Dr.  G.,  Cothen,  Germany 

Kynaston,   Josiali   W.,  Chemical    Laboratory,     3,   Oak-terrace, 
Beech -street,  Liverpool 

Ladell,  R.  S.,  4,  The  Quadrant,  Lime-street,  Liverpool 
IILackersteen,    Mark   Henry,  M.D.,  M.R.C.P.    Loud.,    M.R.C.S. 

Eng.,   F.L.S.,    The    Reliance     Buildings,   100,    State-street, 

Chicago,  U.S.A. 
Lafosse,  Charles  E.,  Abbotsford,  Wildercombe  Park,  Ilfracombe 
Lamb,  Edmund  George,  M.A.,  Old  Lodge,  Salisbury 
l|Lamb,  Thornton  Charles,  The  Polygon,  Ardwick,  Manchester 
Lambert,  Wesley,  Hotel  do  Byzauce,  Rue  de  Pera,  Constantinople, 

Turkey 
Lancaster,  William  James,  F.R.A.S.,   P.R.C.S.,  F.R.M.S.,    The 

Hollies,  Handsworth  Wood,  Birmingham 
Lang,  William,  Cross  Bank,  Partrick 
Langer,  Charles,  Ph.D.,  c  o  F.  J.  Bloomer,  Esq.,  15,  Broderick- 

road,  Upper  Tooting,  S.W. 
IlLangham,    Rev.    E.    Norman,    M.A.    (Cantab),    F.L.S,,    Head 

Master,  Rastrick  Grammar  School,  Brighouse 
Lapraik,  William,   Ph.D.,    F.I.C.,    18,    Dagmar-road,  Camber- 
well,  S.E. 
Lapworlh,  Arthur,  D.Sc,   Central  Technical    Institute,   South 

Kensington 
Laaeelles,  B.  P.,  B.A.,  Harrow 
Last,  Frank  B.,  Laboratory,  78,  Mauaell-terrace,  Swansea 
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Dateof  ElftctioD. 

May     7,]  891 

Trans. 

Mar.    4,  1886 

Trans. 

Nov.  16,  1876 

Feb.     6,  1890 

Trans. 

June  17,  1850 

Trans. 

June  17,  1880 

Trans. 

Jan.   19,1882 

Feb.    2,  1888 

Trans. 

April  17, 1890 

Trans. 

Aprill7,1890 

Dee.  16,  1886 

Dec.     6,  1894 

Trans. 

April  4,1889 

Feb.     2,  1388 

Dee.     3,  1891 

Trans 

Dec.     .5,  1889 

Feb.  15,  1894 

Dee.     6,  1883 

1 

1 

Feb.     1,  188J 


June  IS, 1891 

Feb.     6,  1873 

Dec.     1,  1887 

Dec.    3, 1891 

May  16,  1889  i 

May     7,  1891 

Proe. 

Jan.  17,  1889 

Dec.     3, 1891 

Jan.  17,1889 

Jane  17, 1886 

Feb.  15,  1894 

Jan.  19,1882 

April  17, 1890 

Feb.  21,  1895 

Trans. 

Feb.     6, 1879 

i  Trans. 

Mar.  15,  1388 

Trans. 

Mar.  20, 1884 

Lauder,  Alexander,  12,  Lyle-street,  Greenock 
Laurie,  Arthur  P.,  AVoodside,  Baldwin  Hill,  Loughton 
iLaw,  Channell,  Ilsham  Dene,  Torquay 
Law,  Ptobert,  F.R.M.S.,  F.I.C  ,  The  Royal  Mint,  Melbourne 
[Lawes,  Sir  John  Bennet,  F.R.S.,  Rothamsted,  near  St.  Albans 
Lawrance,  Henry  Awbrey,  Avondale    House,    Bree-street,   Cape 

Town 
Laws,  J.  Parry,  F.LC,  Westfield,  Bath-road,  Worcester 
ILawson,  Thomas  Atkinson,  Ph.D.,  B.Sc,  114,  Alexnndra-road, 

K.W. 
jLaycock,  William  Frederick,  Ph.D.,  2,  Park-street,  Dewsbury 
Lea,  A.  .'^heridan,  D.Sc,  F.R.S.,  Caius  College  Caml ridge 
Leach,  Walter,  21,  St.  Andrew's-plaoe,  Bradford 
;Lean,  Bevan,  D.Sc,  DaltonHall  Victoria  Park,  Manchester 
Leaper,  Clement  Joseph,  19,  Belvidere-road,  Taunton,  Somerset 
Lease,  Frank    R.,    Melapi    Estate,    Sandakan,    British    Xorth 

Borneo 
Leather,  J.  Vralter,  Ph.D.,  Dehra  Dun,  X.W.P.,  India 
Ledingham,  L.  Xapier,  Longley  Farm,  Longley,  near  Sheffield 
Lee,  Clifford  W.,  East  Rand  Prop.  Mines,  Boksburg,  Transvaal 
Lee,  Herbert  C,    The  Xew    AVestminster   Brewery   Company, 

Earl-street,  Horseferry-road,  S.W. 
Lee,  Eobert  Brewer,  B.Sc,  B.A.,  6,  Warwick-street,  Kensington, 

W. 
Leeds,  Frank  H.,  26,  East  Bank,  Stamford-hill,  N. 
Lees,  Charles,  Grange  College,  Leominster 
Lees,  Samuel,  jun.,  Lyndhurst,  Smallsbaw,  .\shton-under-Lyne 
Leffler,  Rudolf,  75,  Havelock-road,  Sheflield 
IILegg,  John  Edmund,  M.A.,  F.I.C,  The  Grammar  School,  Wood- 
bridge,  Suffolk 
Leicester,  James,  2,  Randall-road,  Clifton,  Bristol 
Leigh,  Cecil,   Birmingham  Small  Arms  and  Metal  Company, 

Adderley  Park  Rolling  Mills,  Birmingham 
Lennox,  Robert  N. 
Lenox,  Lionel  R.,  Ph.B. 
Leon,  John  Temple,  38,  Portland-place,  W. 
Leonard,  Xorman,  B.Sc,  2a,  Lorne-road,  Brixton,  S.W. 
Le.scher,  Frank  Harwood,   60,  Bartholomew-close,  E.C.,  and  31, 

Devonshire-place,  W. 
Lescher,  Herman,  32,  Eaton-place,  S.W. 
Le  Sueur,  Henry  Rondel,  B.Sc ,  St.  Thomas's  Hospital,  S.W. 
Letts,  Edmund  .Albert,  Ph.D.,  Queen's  College,  Belfast 
Lewes,  Vivian  B.,  19,  Park-row,  Greenwich,  S.E. 
'     Lewis,  A.  E..  86,  Tritonville-road,  Sandymount,  Dublin 
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Date  of  Election. 
Dec.     6,  1894  ,  Trans. 
Kov.  18,  1869  I  Trans. 
Feb.   16,  1888  !  Trans. 


Feb.  21,  1878  ! 

May     5, 1892 

1 

April  15, 1886 

Trans., 

Nov.  21,  1853 

Trans.: 

Kov.    7,1872 

Trans. 

June  21,  1883 

Feb.  19,  1880 

Trans. 

Feb.     3,  1876 

Trans. 

Mar     4,  1893 

Feb.  16,1871 

Mar.  20,1884 

April  18, 1872 

Feb.  20,  1873 

Feb.     7, 1878 

Trans. 

May     4,  1882 

June  lo, 1882 

De:  18,  1884 

Dee.  15,  1856 

Feb.  21,  1878 

Feb.     3.  1876 

Dec.     6,  1888 

Feb.  15,  1894 

Dec.     3,  1891 

Feb.  15, 1877 

Trans. 

Mar     6.  1890 

Trans. 

Dec.    5,  1867 

Trans 

Dec.     4,  1890 

Trans 

Dec.     5,  1872 

Trans 

Feb.  30,  1894 

Feb.  16,  1893 

Trans 

Lewis,  W.  H.,  Exeter  School,  E.xeter 
II Lewis,  W.  J.,  Xew  Museums,  Cambridge 
Lewkowitsch,   Julius,    Ph.D.,   Lancaster-avenue,    Fennel-street, 

ilanche.ster 
Lichtenstein,  T.,  Chemical  Works,  Silvertown,  E. 
Lindley,  Hubert  Edward,  Rose  Villa,  Pinner-road,  Hanow 
Ling,  Arthur  R.,  45,  Lambton-road,  Cottenham  Park,  Wimbledon 
IILiveing,  G.  D.,  M.A.,  F.E.S.,  Cambridge 

I  Liversidge,  Archibald,   F.R.S.,  Prof.,  University,  Sydney,  New 
South  Wales 
Livingston,  W.  J.,  London  County  Council,  Spring-gardens,  S.W. 
Lloyd,  Alfred,  The  Dome,  Bognor,  Sussex 

Lloyd,   F.  J.,  Agricultural  Laboratory,  4,  Lombard-court, E.C, 
Lloyd,   Herbert,   The    Electric    Storage    Battery    Co.,    Drexel 

Building,  Philadelphia,  U.S.A. 
Lockyer,  William  John,  7,  St.  Julian's  Farm-road,  West  Nor- 
wood, S.E. 
London,    J.    Edward,   M.D.,    62,    Main-street,   George    Town, 

Demerara 
IlLongstafF,  George  Blundell,  M.A.,  M.B.  O.xon.,  M.R.C.P.,  High- 
lands, Putney  Heath,  S.W. 
I'Loram,  H.  Y.,  19,  Hillside-road,  Stamford  Hill,  N. 
II Louis,  D.  A.,  77,  Shirland-gardens,  Maida  Yale  W. 
Love,  Edward  G.,    Ph.D.,    80,    East    55th-street,     New    York, 

U.S.A. 
IILovibond,  Thomas  Watson,    F.LC,  The  Tyne  Brewery,  New- 

castle-on-Tyne 
Low,  Charles  William,  M.B.,  Stowmarket 
II Lowe,  Charles,  Summerfield  House,  Reddish,  near  Stockport 
iJLowe,  Walter  Bezant,  SLA.,  Stranraer  School,  Wickham.  near 
Fareham,  Hants 
Lowe,  AYilliam  Foulkes,  A.l'.S.M.,  9,  Hough-green,  Chester 
Lowman,  Oscar  A.  B.,  Ph.D. 
Lucas,  E.  W.,  44,  Kenilworth-road,  Kilburn 
Ludlow,    Lionel,  Standard    Bank   of  South   Africa,  Bulawayo, 

Rhodesia,  and  Southville,  Swansea 
Luff,    A.    P.,    MD.,     B.Se.    (Lond.),     31,     Weymouth-street, 

Cavendish-square,  W. 
liumsden,  John  S.,  B.Sc,  Ph.D.  (Mun.),  5,  Paradise-road, Dundee 
II  Lunge,  Dr.  George,  Polyteehnicum,  Ziirich,  Switzerland 
Lunt,  Joseph,  B.Sc,  46,  Arlington-road,  Castle  HilJ,  Ealing 
IJLupton,  Sydney,  A.  Audley  Mansions,  44,  Mount-street,  W, 
Luty,  Arthur,  9,  Bryn-y-Mor-cre.scent,  Swansea 
Luxmoore,  Charles  M.,  D.Sc,  Alfred  Cottage,  Harpenden 
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Date  of  Election. 

May    1,  1873 

Feb.  19,  1874 

Nov.  18,1886 

Trans. 

Feb.     3,1859 

June  20,  1878 

Feb.  21,  1853 

Feb.     2,  1888 

April   4,  1878 

Dec.     2,  1886 

April  17, 1890 

Feb.  15,  1894 

Dec.     6,  1894 

Trans. 

May     7,  1891 

Mar.    4,  1886 

June  18,1891 

Feb.  21,  1895 

Dec.     2,  1880 

Mar.    6,  1890 

Dec.     2,  1887 

Dec.     2,  1886 

Dec.     4,  1890 

Dec.     3,  1874 

Feb.  18,  1892 

Jan.  15, 1844 

Feb.  17,  1881 

Feb.     1,  1880 

June    4,  1885 

Trans. 

Aprill9, 1888  j  j 

Feb.     t),  1890  •  j 

April  21, 1864  |  Trans. 
I  I 

May     1,  1862  !  Trans. 
June  21,  1388     Trans. 


Lyon,   J.   B.,  Brigade  Surgeon,  East  India,  U.S.   Club,   16,  St* 

James's-square,  S.W. 
Lyon,  J.  G.,  The  Aire  Tar  AVorks,  Knottingley,  Yorks 
Lyons,  Albert  Brown,  A.M.,  M.D. 

IJLyte,  F.  Maxwell,M.A.,  Cantab., F.LC,  A.LC.E.,  60,  Finborough- 
road,  Kensington,  S.W. 

Macadam,  C.  T..  61,  Brixton-hiU,  S.W. 

Macadam,  Stevenson,  Ph.D.,  F.K.S.E.,  Surgeons"  Hall,    Edin- 
burgh 
IIMacadam,  Stevenson,  J.C.G.,  jun..  Surgeons'  Hall,  Edinburgh 

Macadam,     W.   Ivison,    F.R.S.E.,    Professor    New    Veterinary 
College,  Surgeons'  Hall,  Edinburgh 

Macan,  Hugh,  M.A ,  County  Hall,  Kingston-on-Thames 
||MacArthur,  J.  Stenart,  12,  Knowe-terr.,  I'ollokshields,  Glasgow 

Macdonald,  A.  H.,  11,  Oriel-place,  Bath-road,  Cheltenham 

MacDonald,  G.  W.,  B.Sc.  10,  Hilgrove-road,  N  W. 

MacDonald,  William,  Tung  Wen  Kwau,  Imperial  Coll.,  Pekin 

MacEwan,  Peter,  4,  Gresley-road,  Hornsey-lane,  N. 

Macfie,  E.    A.    Scott,  M.A.  (Cantab),  B.Sc,  Rawcliffe  R.S.O., 
Yorks 

MacFarlane,  Alex.,  119,  Manx-terrace,  Blackley,  Manchester 

Macfarlane,  James  A.,  Vancouver,  B.C. 

Macintyre,  Alfred  E.,  St.  John's,  N.B.,  Canada 

Mackay,  Angus,  Technical  College,  Ultimo,  Sydney,  N.S.AV. 

Mackay,  J.   B.   L.,   irof.  A.K.C.L., 

Mackean,  William,  14,  Palmer-street,  Westminster,  S.W. 

Mackenzie,  D.  C,  106,  Leadenhall-street,  E.C. 

Mackenzie,  Dr.  William  Cossar,  Tewtikich  College  of  Agriculture, 
Ghizeh,  Cairo 

Maclagan,  Douglas,  Sir,  M.D.,  F.R.S.E.,  University  of  Edinburgh, 
and  28,  Heriot-row,  Edinburgh 

MacMunn,  Charles  A.,  M.A.,  M.D.,  F.E.M.S.,  Oakleigh,  Wolver 
hampton 

Macnab,  William,  14,  Great  Smith-street, Westminster,  S.W. 
j|Macnair,  Duncan  Scott,  Ph.D.,  B.Sc,  2,  Gro.sveaor-terrace,  Hill- 
head,  Glasgow 

MacSwiney,  E.,  13.  North  Main-street,  Cork 

Mactaggart,  James  Guthrie 

IJMactear,  James,  F.R.ii'.E.,  2,  Victoria-mansions,   Westminster, 
S.W. 

Madan,  H.  G.,  Bearland  House,  Gloucester 

Maiden,  Joseph  Henry,  Curator,  Technological  Museum,  Sydney, 
N.S.W. 
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Date  of  Election. 
May  5,  1892 
Dec.    6.1894 


May    7,1885 

Dec.  17.  1857     Trans. 

Feb.     4,  1858 

Feb.     7,  1853     Trans. 

May  16,  1895  j 

Feb.  16,  1893 

May  16,  1895 

June  16,  1881 

Feb.  15,  1883     Trans. 

Feb.  21, 1895  [ 

Feb.     6,  1890     Trans. 

Dec.     3,  1891   ,  j 

'  ] 

Feb.  19,  1891 

Nov.  20,  1890  '  Trans. 

Dec.     6,  1888  |  Trans. 
June  16,  1887 
June  15,  1893 

Kov.  19,  1885 

Dec.     6,  1883 
Feb.  16,  1893 

Feb.  19,  1891 

April  7,  1870 

June  1, 1871  j 

Dec.  1   1887 

June  2,  1851     Trans 

Mar.  2,  1871 


Feb.  6,  1890 

Mar.  4,  1893 

Nov.  4,1858 

Deo.  .'>,  1889 

Dec.  2,1880 


Major,  George  Harry,  Devonshire-street,  Ardwick,  Manchester 

Makin,  C.  J.  Shaw,  c  o  Prof.  L.  R.,  Fresenius,    11,  Kapellen-str., 

Wiesbaden 
llMallet,  F.  E.,  18,  The  Common,  Ealing,  AV. 

Mallet,  J.  W.,   Ph.D.,   M.D.,   F.R  S.,    University  of    Virginia, 

Albemarle  Co.,  Ya.,  U.S.X.A. 
.Manning,  F.  A.,  18,  Billiter-street,  E.G. 

Marcet,  W.,  M.D.,  F.Pv.S.,  Flowermead,  "Wimbledon  Park,  S.W. 
llMarchant,  Robe/t  Charles,  M.R.A.S.E.,  M.R.A.C,  Penrose  Vjlla, 
Tntshill,  Chepstow 

^larsdcn,  Fred,  Ph.D..  Braigor,  Xorth  Wales 

Marsden,  Prosper,  Royal  Infirmary,  Liverpool 
II  Marsh,  Charles  W.,  Ph.D. 

Marsh,  J.  E.,  M.  A.,  University  Museum,  Oxford 

Mar.shall,  Arthur,  65,  Fairholme-road,  West  Kensington 

•Marshall,     Hugh,     D.Sc,     F.R.S  E..     Chemical    Department, 
University  of  Edinburgh 

Marshall,  John  Wiilis,   Ph.D.,  M.Sc,  Lancaster   College,  More- 
cam  be 

Marshall,  Reginald  Tom,  60,  Gracechurch-street,  E.G. 

ifarshull,  T.   Rhymer,  D.Sc,  Chemical  Laboratory,  St.  Muugo's 
College,  Glasgow 

Marshall,  William,  c  o  D.  G.  Rose,  Esq.,  Samarang,  Java 

Marshall,  William,  F.I.C.,  149,  Drake-street,  Rochdale 

Martin,  Alexander  Mitchell,  Douglas-villa,  Uunbeth  road,  Coat- 
bridge 
llMartin,  Lieut.-Col.  Gerald  Ward,  F.R.G.S.,  H.M.  Mint,     Bom- 
bay 

Martin,  W.  H.,  183,  Kings-road,  Chelsea,  S.W. 

Martin,  William  J.,  jun..   M.D.,  University  of  Virginia,    Char- 
lottesville, Va.,  U.S.,  N.A. 

Martin,  William  Morley,    16,    Penryn-street,    Redruth,    Corn- 
w.iU 

i|Martindale,  William,  10,  New  Cavendish  street,  W. 
IIMartineau,  George,  21,  Mincing-lane,  E.G. 

ll^Iartineau,  Sydney,  Souih-road,  Clapham-park,  S.W. 

Maskelyne,  Nevil  Story.  F.R.S.,  Salthrop,  Wroughton,  Wilts 

Mason,  Alfred  Henry,  F.R. M.S.,  Seabury  Building,  59,  Maiden- 
lane,  New  York  City,  U.S.A. 

Mason,  Francis  H. 

Mason,  .lames,  M.D.,  (.)taki,  N.Z. 

l|Mason,  James,  Eynsham-hall,  near  Witney,  Osun 

Mason,  James  Braik,  2,  Balgay  Avenue,  Dundee 

Mason,  William  Brandwood,  117,  Derby -street,  Bolton 
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Date'of  El  ection. 

Jan,  19,  1882  Trans. 

i 
Dec.  4,  1873  j 

June  15,  1876  Trans. 
June  17,  1880  Trans, 

Dec.  1,  1887 

Jan.  17,  1884 
May  3,  1870 
Dec.  7,  1893 
Dec.  7, 1865 

June  7,  1838 
Dec.  1, 1887 

Feb.  2,  1888 

Feb.  6,  1890 

Feb.  4,  1875 

Dec.  5,  1395 

Nov.  20,  1890 

Dec.  6,  1894 

Dec.  17, 1857 

Dec.  17,  1874 

June  15,  1893 

Feb.  18,  1892 

May  16,  1895 

Mar.  3,  1887  Trans. 

.May  4,  1893 

June  15,  1893 

May  5,  1892 

Feb.  6,  1868  I  Trans. 


June  7, 1894 
Feb.  17,  1881 

April  4,  1889 

Feb.  21,  1895 
Feb.  18, 1892 
Feb.  16,  1871 
Feb.  21, 1895 


Trans. 


Trans 


Masson.  Orme,  M.A.,  D.Sc,  Prof,  the  University  of  Melbourne, 

Victoria 
blasters,  William,  Sub-Deputy  Opium  Agent,  Gya,  Bengal,  India, 

and  82,  Oxford-gardens,  Xotting  Hill,  AV. 
II Matthews,  C.  G.,  St.  John's  Lodge,  Beckenham 
Matthews,   Francis   Edward,   Ph.D.,  Royal   Indian   Engineering 
College,  Cooper's  Hill,  Staines,  and  The  Pines,  Edglefield  Green 
Matthews,  Wm.    Edward,  Prof,  The  Stawell  School  of  Mines, 

Stawell,  Victoria,  Au.stralia 
platthey,  Edward,  78,  Hatton -garden,  E.G. 
Matthey,  George,  F.R.S.,  78,  Hatton -garden,  E.G. 
IjMawer,  William  Frederick,  325,  Kennington-road,  S.E. 
llMaxwell,  Theodore,  B.A  ,  M.D.  Camb.,  B.Sc.  Lond.,  29,  Woolwich- 
common,  S.E. 
Maybe  w,  E.  W.  A. 
IIMcArthur,    John,   F.R.S.E.,    196,    Trinity-road,    AVatidsworlh- 

common,  S.W. 
McBretney,  Edmund  G.,  Pontefract-road,  Castloford,  York 
McConnell,  Arthur  H.,  35,  Bernard-street,  Eu.ssell-square,  W.C. 
ilMcCowan,  William,  F.I.C.,  207,  King's-road,  Reading 
McCreath,  'i\,  4,  Lombaid-court,  EC. 

plcCubbin,  William  A.,  11,  Orange-court,  Castle  street,  Liverpool 
MfiCutcheon,  Jas.,  Marchmont,  Lanark 
McDougali,  Alexr.,  61,  Liverpool-road,  Birkdale,  Southport 
McDougall,  John,  Clifton  House,  Greenwich-park,  S.E. 
McElroy,  K.  P.,  1412,  16th-strcet,  Washington,  D.C.,  LLS.A. 
McFall,J. E.Whitley,  Bankfield-road,West  Derby,  Liverpool 
McGlashan,  T.,  Sugar  Work.'?,  Cawnpore 
McGowan,  George,  Ph.D.,  1,  Mount-avenue,  Ealing 
McGregory,  Joseph  Frank,  Prof.,  Hamilton,  New  York,  U.S.A. 
McKerrow,  Charles  Alexander,  18,  Exchange-street,  Manchester 
McKerrow,  William  James,  D.Sc,  IMessrs.  Field  and  Co.,  L'pper 

Marsh,  Lumbeth,  S.W. 
McLeod,  Herbert,   F.R.S.,   Indian   Civil  Engineering    College, 

Cooper's  Hill,  Staines 
McLeod,  Jas.,  2,  Gladstone-terrace,  Paisley 
McMillan,    "Walter   George,    Metallurgical    Laboratory,    Mason 

College,  Birmingham 
McMurtry,  George  Cannon,  Wallaroo  Smelling  Works,  Wallaroo, 

S.  Australia 
McVey,  W.  B.,  301,  Saratoga-street,  Boston,  U.S.A. 
Meacham,  Cbas.  Stephen,  Pettridge,  Maidstone 
IMeldola,  Raphael,  F.R.S.,  6,  Brunswick  square,  W.C. 
Meldrum,  Robt.,  Thorne  Villas,  Johnstone,  KB. 
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Date  of  Election. 

Feb.  15,  1894 

May  20,  1875 

Dec.  18,  1884 

Dec.     r-,  1889 

May     7,  1891 

April  20, 1876  j 

Trans. 

June  21,  1888  i 

Trans. 

Feb.  18,  1892  ^ 

Trans. 

Dec.  IS,  1843 

! 

Feb.  19, 1891 

1 

Feb.  19,  1880 

Trans. 

Feb.  21,  1889 

April  4,  1889 

Trans. 

Dec.     1,  1887 

May     7,  1885 

Trans. 

Jiiue  15,  1893 

Trans. 

Dec.  18,1862 

Trans. 

May     7,1885 

] 
1 

i 

June  21,  1877 

1 

May     5,  1892 

Dec.     1,  1887 

May    7,  1891 

Proc. 

June  18,  1891 

Feb.  16,  1893 

Feb.  15,  1872 

Trans. 

Feb.  is,  1892 

Dec.  18,  1879 

May     4,  1893 

Mar.     3,1887 

Trans. 

Mny     5,  1892 

Feb   19,  1891 

Melland,  Godfrey,  B.Sc,  L'niv.  College,  Nottingham 
Melmore,  Pattinson  B..  Chemical  Laboratory,  Maryport 
Mercer,  Francis  M.,  89,  Bishopsgate-street-within,  E.G. 
Mercer,  Tboma.s,  Great  Hey,  Edenfield,  near  Bury,  Lanca.shire, 

and  Ring  Bank  Brewery,  Edenfield,  near  B\iry 
Merrils,  Frederick  Johnson,  371,  Glossop-road,  Shellield 
llMessel,  Eudolph,  Ph.D.,  53,  Ebury-street,  S.W. 
llMiers,  Henry  A.,  M.A  ,  F.G.S.,  Magdalen  College,  Oxford 
Millar,  James  Hill,  c  o  Mr.  Horace  Brown,  72,  Chancery-lane, 

AV.C. 
JIMillar,  James, 
llMillard,    Edgar    J.,   F.R.M.S.,   40-42,    Charlotte-street,   Great 

Eastern-street,  E.G. 
|]Miller,  A.  K.,   Ph.D.,    Kilvert's-buildings,   Withy-grove,   Man- 
chester 
Miller,   Harry  East,  Ph.D.,    1264,    Fourteenth-street,   Oakland, 

California 
Miller,  James  Bruce,  A.I.C.,  Piubislaw  Den,  Xorth  Aberdeen 
Miller,  John  A.,  Niagara  University,  Buffalo,  Xew  York. 
11  Miller,  N.  H.  J.,  Ph.D.,  Harpenden,  Hertfordshire 
il  Mills,  Charles,  21,  St.  Mary  Abbotts-terrace,  AV. 
ii Mills,   E.   J.,   D.Sc,    F.IJ.S.,    Young    Professor    of    Technical 
Chemistry  in  the  Glasgow  and  West  of  Scotland  Technical 
College,  00,  John-street,  Glasgow 
l|Milne,   Alexander,   il.A.,  M.B.,  Assay  Master,  Bombay  Mint, 
Bombay 
Milne,  G.  A.,  Chemical  Laboratory,  18,  John  Brown-street,  Bolton 
Milnes,  Ernest  E.,  16,  Ashfield,  Bradford 

Mingaye,  John  C.  H.,  Department  of  Mines,  Assay  Branch,  Sydney 
Mitchell,    Charles  Ainsworth,  B.A.    Oxon.,  11,   Hubert'sgrove, 

Clapbam,  S.W. 
Mitchell,  Thomas,  c  o  E.  Mitchell,  Esq.,  Crossmount,  Bridgend, 

Perth,  X.B. 
Mole,  H.  Bloome,  Hill  Side,  Shepton  Mallet 
llMond,  Ludwig,  F.R.S.,  20,  Avenue-road,  St.  John's-wood,  N.W. 
Mond,  Robert  Ludwig,  M.A.,  F.R.S.E,,  The  Poplars,  20,  Avenue- 
road,  Regent's  Park,  N.W. 
IJMondy,  Edmund  F.,  Dacca  College,  Dacca,  Bengal 
Monson,  Henry  John, 

IJMoody,  G.  Tatiersall,  D.S.-.,  Lome  House,  North  Dulwich,  S.E., 
ploor,  Cresacre  George,  B.A.,  State  Med.  Lab.,  King's   College, 
Strand,  W.C. 
Moore,  Frederick  Herbert,  Strada  degli  Argentieri,  19,  Messina, 
Sicily 
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Dat'--  of  Election. 

Mar.    6,  1890  i     Moore.  Im,  Ph.D.,  64,  Mottram-road,  Hyde,  near  Manchester 

Dec.  15, 1892  Moorwood,  Francis  Colin.  260,  Bamsley-road,  Sheffield 

Dec.     5,  1895  i     Morgan,  D.  J.,  10,  Xorthampton-place,  Swansea 

Jan.     7,  1888  j  ,  i|Morgan,  John  James,  Eiverdale,  Abergavenny,  Men. 

Dec.     7,1893  '  Morgan,  J.  E.,  57,  Coldstream-street,  Llanelly 

June  17,  1880     Trans.      Moritz,  Edward  R.,  Ph.D..  72,  Chancery-lane,  W.C. 

Morley,    H.    Forster,     M..\.,    47,    Broadhurst -gardens.    South 

Hampstead,  N."\V. 
Morrell,  E.  S.,  M.A.,  Ph.D.,  Gonville  and  Caius  College,  Cam. 

bridge 
Morris,  Albert,  Fern  Bank,  Dunkinfield 
Morris,   G.    Harris,   Ph.D.,   72,    Chancery-iaue,    W.C,  and  18, 

Gwendwr-road,  West  Kensington,  W. 
Morris,  Josepb,  Stamford-street,  Mos^ley,  near  Manchester 
Morrison,  John,  Chemical  Engineer,  St.  Peter's  Chemical  JLinure 

Works,  Xewcastle-on-Tyne 
Morrison,  George  R.,  Eichmond  House,  Plaistow,  Essex 
Morrison,   J.,   Colonial   Sugar   Eefining   Company.   O'Connell- 

street,  Sydney 
Morrow,  Henry  W.,  M.S.,  Ph.D. 

Morson,  Thomas,  124,  Southampton-row,  Eussell-square,  W.C, 
!  and  42,  Gordon-square,  W.C. 

Feb.   16,  1872  \  Morton,    Edward     Handtield,   Campayne-mansion>,   Campayne- 

gardeas.  South  Hampstead 
Morton,  Frederick,  101,  Quarmby-road,  Huddersfield 
Morton,  Percy,  Christ  College,  Brecon,  South  Wales 
Mosenthal,  Henry  de,  220,  Winchester  House,  Old  Broad-street, 

EC 
IjMoss,  John,  33,  Tressillian-road,  St.  John's,  S.K. 
Moss,  Eichard  J.,  F.I.C,  St.  Aubyn,  Ballybrack,  Co.  Dublin 
piott,  H.  A.,  Ph.D..  63,  West  45th-street,  Xew  York 
Moul,  Frank,  Aldersgate  Chemical  Works,  Southall 
liMoyle,  E.  E.,  M.A.,  Heightley,  Chudleigh,  Devon 
Mueller,  Baron  Ferdinand  Yon,  K.C.M.G.,  M.D.,  Ph.D.,  F.R.S , 

^Melbourne 
Muir,  James,  The  Yorkshire  College,  Leeds 
Muir,  M.  M.  Pattison,  M.A.,  Fellow  ar.d  Praelector  in  Chemistry, 
Gonville  and  Caius  College,  Cambridge 
s  IjMuirhead,  Alexander,  D.Sc,  The  Lodge,.  Shortlands,  Kent 
Trans.    OMuller,  Hugo,  Ph.D.,  F.E.S.,  110,  Bunhill-row,  E.C. :    and  13, 
Park-square  East,  Eegent's  Park.  X.W. 
Munb\,  Alan  E.,  Felstead  School,  Essex 
■     Munroe,  Charles  E.,   Prof.   Columbia  University,   Washington, 
I        D.C,  U.S..\. 


Dec.  18,  1879  Trans. 

May  16,  1895  Trans. 

May  5,  1892 

Fob.  19,1880  Trans.' 

Dec.  3,  1891 
Nov.  4,  1869 


May  7,  1891 
June  20,  1895 

June  20,  1889 
Dec.  15,  1851 


Dee.  7,  1893  '     i 

Feb.  7,  1884 

April  17, 1890  Trans. 

Jan.  19,  1871  { 

Jan.  19,  1871      ; 

Dec.  2,  1880  ' 

April  15,  1886  i 

Feb.  16,  1884 

June  19,  1884  Trans. 

Jan.  17,  1889  :     ' 
Feb.  16,  1871  |  Trans. 


Mar.  30, 1870 
Feb.  S,  1859 

May  4,  1893 
Mar.  15,  1888 
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Date  of  Election. 
Uec.    7,  1871 

"Feb.  17,1876 
May     4,  1893 

Feb.  15,  1894 

Jan.  21,  1869 
Dec.  3,  1873 
Dec.     4,  1890 

Not.    3,  1870 


Dec.     4,  1890 

Feb.  18,  1892  ,  Trans. 

I 

Mar.    6,  1890 


I  liMunro,  Donald.  M.D.,  CM.,  D.P.H.,  Medico  Legal  Department, 
I         University  of  Glasgow 
Trans.|     Munro,  J.  M.  H.,  D.Sc,  Ghurchfields,  Salisbury 

MiuTay,  J.  Alan,  5,  Caergog-terrace,  and  University  College  of 
Wales,  Aberystwyth 
I     Murray,  John  Moore,  Esq.,  Municipal  Technical  School,  Arundel- 
I        street,  Portsmouth 

I  JIMuspratt,  E.  K.,  Seaforth-hall,  near  Liverpool 
I  piuspratt,  Sidney  Knowles,  24,  Grove-park,  Liverpool 
Trans.    jiMurray,  Thomas  Smith,  D.Sc,  Chemical  Department,  Marischall 

College,  Aberdeen 
Trans.      Muter,  John,  M.A.,  Ph.D.,  F.E.S.E.,    F.LC,   Laboratory,  325, 
I         Kcnnington-road,  London,  S.E.,  and  AVinchester-house,  Ken- 
I         nington-road,  S.E. 

Myers,  Hany  C,    Ph.D.,    University  of   Washington,   Seattle, 

AVash.,  U.S.A. 
Myers,  William  Shield.s,  B.Sc,  98,  Easton-a venue,  Xew  Bruns- 
wick, U.S.A. 
Myles,   John,   M.A.,    B.Sc,    Principal,   Eeinet    College,    C.ipe 
Colony 


Feb.     3,  1887 
Mar.     5  1874 

June  21,  1877 
June  15,  1893 
Dec  5,  1878 
Dec  3,  1891 
April  4,  1878 
Dec.  3,  1891 
Dec  5,  1889 
April  4,  1878 
June  1,  1871 
April  17,  1890 
Jime  16,  1892 
June  4,  1885 
April  19, 1860 
Feb.  18,  1864 
Dec.     3,  1891 

April  4,  1889 
June  7,1894 
May  16,  1895 


Nagel,  David  Henry,  M.A.,  Trinity  College,  Oxford 
||Napier,     Arthur     S.,     co     Herren     Mayer    &     Miiller,     51, 
Markgrafen-strasse,  Berlin,  W.,  Germany 
I     Napier  James,  89,  London-road,  Ipswich 
1     Napier,  John  Watson,  Gas  Works,  Auchterarder,  N.B. 
j     Napper,  Edward  W.,  The  Hollies,  Vicarage-laue,  Bowden 

Naylor,  William,  lO,  Walton's-parade,  Preston 
j     Naylor,  W.  A.  H.,  38,  Southwark-street,  S.E. 
I     Neilson,  Thomas 

I     Nettlcton,  J.  A.,  2,  Barrows-terrace,  The  Mount,  Belfast 
Trans.    JNevile,  R.  H.  C,  Crown  Lea,  Malvern 
Trans. I     Nevill,  Edmund  Neville,  Gov.  Lab.,  Durban,  Natal 
Trans.      Neville,  Francis  Henry,  Sidney  College,  Cambridge 
I     Newall.  John  Fenton,  8,  Alarket-place,  Manchester 
llXewbolt,  Francis  George,  1,  Mitre-court-buildings,  E.C. 
Trans.     jNewlatids,  John  A.  R,  Laboratory,  27,  Mincing-lane,  E.C. 
Newlands,  B.  E.  P.,  11,  Dunsmure-road,  Stamford  Hill,  N. 
llNcwlands,  William,  P.   R.,   1,  Mildenhall-road,  Lower  Clapton, 

N.E. 
Newsholme,  G.  T.  Wilkinson,  74,  Marketplace,  Sheffield 
Newth,  G.  S.,  Royal  College  of  Science,  South  Kensington 
Newton,  C.  B.,  Gas  Works,  Carlisle 
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Date  of  Election. 


Dec.  18,  1879 

1 

Mar.  4,  1886 

Mar.  1,  1883 

Dec.  15,  1892 

Feb.  16,  1870 

Trans. 

June  4,1885 

Trans. 

Dee.  5,  1889 

Feb.  1,  1883 

Trans. 

June  7,  1894 

May  6,  1869 

Dec.  5, 1889 

April  4,  1861 

June  16,  1892 

May  5,  1892 

Dec.  18,1854 

April  4,  1878 

June  18,  1891 

May  4,  1893 

Proc.  1 

Mar.  4,  1886 

May  15,  1890 

Jan.  19,  1873 

Jan.  17,  1848 

Trans. 

May  4,  1871 

Dec.  2,  1875 

June  20, 1889 

1 

Dec.  4,  1890 

Trans. 

Nov.  4,  1869 

t 

May  16,1872 

Dec.  6,  1894 

Dec.  1,  1887 

June  15, 1893 

IINewton,  Howard 

Newton,  Walter,  Beecli  Villa,  Park-lane,  Macclesfield 

Newton,    William,   Ph.D.,    F.I.C.,    39,   Mincing-lane,   London, 
E.G. 

Nickolls,  J.  Bate,  The  Laboratory,  Guernsey 
llNichoIson,  Edward,   Brigade  Surgeon,  41,  Sandy-road,  Seaforth, 
Liverpool 

Nicholson,  T.  Goddard,  ILB.  Lend.,  B.Sc,  M.R.C.S.,   L.R.C.P. 
9,  Cleveland-row,  St.  James',  S.W. 

Nickels,    Wallace    Christopher,    14,    Yew-grove,    Cricklewood, 
X.W. 

Nicol,  W.  W.  J.,  15,  Blacket-place,  Edinburgh 

Nixon,  Alf.,  General  School,  Deansgate,  Manchester 

Noble,  Captain  Sir  A.,  Engineer,  Elswick  Ordnance  Works,  New- 
castle 

Norman,  John  T.,  Avalon,  Putney  Common,  S.W. 

Norrington,  Frederick,  5,  Downfield-road,  Clifton,  Bristol 

Norri.s,  Charles  James,  24,  Ravenseourt-gardens,  Hammersmith 

Northing,  John,  The  Murrough,  Wicklow 

Norton,  Fletcher,  Longtown,  Abergavenny 

II  Norton,  Prof.   T.    H.,   Ph.D..,  University  of  Cincinnati,  Ohio, 
U.S.A. 

Notter,  J.  Lane,  M.A,,  M.D.,  West  Cliff,  Woolstone,  Southampton 

Gates,  AYilliam  Henry,  Broomhall  Park,  Sheffield 

Obach,  Eugene,  Ph.D.,  F.LC,  2,  Victoria-road,  Old  Charlton, 

Kent 
Oddy,  Robert  Walter,  Waterhouse,  Toad-lane,  Rochdale 
Odling,   Walter,  132,  High-street,  and  at  Messrs.   Bass  &  Co., 

Burton-on-Trent 
Odling,  William,  M.B.,  F.R.S.,  15,  Norham  Gardens,  Oxford 
Ogston,  G.  H.,  Analytical  Laboratory,  39,  Lime-street,  E.G. 
Oman,  J.  Campbell,  Prof.,  Government  College,  Lahore,  Punjab, 

hidia 
O'Mahony,  D.  J.,  Municipal-buildings,  Cork 
Ormandy,  Wm.  Reginald,   c/o  \V.  Ormandy,  17a,  King-street, 

Wigan 
IJOrme,  Temple  A.,  University  College,  W.C. 
llOrmerod,  Joseph  Arderne,  M.B.,  M.R.C.P.,  The   Library,   St. 

Bartholomew's  Hospital,  E.G. 
Ormerod,  T.,  Sackville-street,  Burnley,  Lanes. 
iJOrmiston,    Archibald    R.,   Heathland,    Uddingston  ;  and   203, 

St.  Vincent-street,  Glasgow 
Orr,  Alexander,  109,  Pitt-stieet,  Sydney,  Australia 


46 


FEI.LOWS    OF    THK    CHEMICAL    SOCIETY. 


Date  of  Election. 
Feb.  21, 1884 

Mar.  17,  ISSl 
Dec.     1,  1887 

April  20,  1876 
Mar.  1,  1883 
Mar.  17,  1887 
May  7, 1891 
Feb.  16,  1888 
June  16, 1887 

Feb.  16,  1893 
Dec.  15,  1851 

Dec.  21,  1871 

Jan.    17,1884 

May  4,  1882 
Nov.  19,  1868 
April  19, 1888 
Aprill7, 1879 
Jan.  19,  1882 
May  ;?,  1894 
Dec.  7,  1882 
Nov.  20,  1890 
Nov.    2,  1865 

May  4,  1893 
Feb.  18,  1892 
May  17,  1888 
April  21, 1870 
Feb.  15,  1894 
Mar.     5,  1885 

May  16,  1895 
Mar.  17,  1870 
Dee.  3,  1863 
Mar.    5,  1868 

Deo.     3,  1885 


Proc. 


Tran.s 


Trans. 
Trans. 


Orsman,  W.  J.,  jun..  The   Roburite  Explosives   Co.,  Gathurst, 

near  Wigan 
O'Shea,  L.  Trant,  Firth  College,  Sheffield 
Ostersetzer,  Julius,  Messrs.  W.  and  H.    M.  Goulding,  Manure 

Manufiicturers,  Dublin 
tO'Siillivan,  C,  F.R.S.,  140,  High-street,  Burton-on-Trent 
O'Sullivan,  James,  26,  Ashby-road,  Burton-on  Trent 
iiO'Sullivan,  Patrick  T.,  M.B.,  B.C.L.,  34,  South  Mall,  Cork 
Ough,  Lewis,  Curzon-terrace,  Sparkenhoe-fctreet,  Leicester 
Overbock,  Otto  C.  J.  G.  L.,  Chantry  House,  Great  Grimsby 
Overend,  Fred.  Lawrence,  B.A.  (Oxon),  Royal  Grammar  School, 

Shetlield 
Owen,  Robert  Henry,  Bush  Hotel,  Dowlais 
Oxland,  Robert,  Dr.,  32,  Portland-square,  aear  Plymouth 


Trans. 


Trans. 


Trans. 


ijPage,  Frederick  James  Montague,  B.Sc,  54,  Sutherland-street 

Pimlico,  S.W. 
;|Pallister,    J.    W.,    B.Sc,   22,    Grimthorpe-terrace,   Headingley, 
Leeds 
Palmer,  Alfred  Neobard,  Inglenook,  Bersham-road,  Wrexham 
i; Palmer,  Dr.  W.  J.,  32,  Bassett-road,  W. 
Palmer,  Henry  John,  Carlisle  House,  Knowle-road,  Bristol 
Palmer,  Walter,  Westfield,  Reading 
Parker,  Joseph  R.,  Avontlale,  Beaver-road,  Asliford 
Parker,  Matt.  A.,  13,  Hamilton-crescent,  Partick,  Glasgow 
II Parker,  R.  H.,  35,  Clifton-road,  Maida  Vale,  W. 
Parkes,  Thomas,  M..A..,  30,  Hopwood-street,  Ramsley 
[|  Parkinson,     James,      F.G.S.,     Queen's-chambers,     Pirie-street, 
Adelaide,  South  Australia 
Parrish,  S.,  1,  Highfield-terrace,  Kingston-road,  Leeds 
Parry,  Erne-st  John,  B.Sc.  71,  Woodside-green,  S.E. 
Parsons,  William,  Dispensary,  St.  Bartholomew's  Hospital,  E.G. 
Patchett,  Isaac,  F.l.C,  1,  Leopold-square,  Leeds 
Paterson,  David,  Lea  Bank,  Roslin,  N.B. 
Trans.l     Patterson,  George,  The  Manbre  Saccharine  Co.,  Hammersmith, 
W. 
Patterson,  L.  G.,  Washington  Carbon  Companj',  Washington,  Pa. 
Patterson,  T.  L.,  c/o  Messrs.  John  Walker  and  Co.,  Greenock 
Pattinson,  John,  75,  The  Side,  Newcastle-upon-Tyne 
Paul,  Dr.  B.  H.,  Analytical  Laboratory,  20,  Victoria-street,  West- 
minster, S.W. 
Paul,  Lewis  Gordon,  Ph.D.,  A[essrs.  Read,  Holliday  and  Sons, 
Huddersfield 

t  Long.staff  Mt-aallist,  1884. 


Trans. 

Trans.l 

Trans,  i 

I 

I 

Trane. 
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Date  of  Election. 

Feb.  15,  1894 

Dec.   7,   1893 

Feb.  15,  1894 

Jan.  16,1874 

Trans. 

Feb.  15,  1894 

Feb.     4,  1870 

Trans. 

May  20,  1886 

Proc. 

Mar.    7,  1870 

Dec.    5,  1895 

Dec.  16,  1886 

Jan.    17,  1889 

Tran!«. 

April  17,  1884 

Trans. 

June  18,  1891 

Trans. 

Dec.  15,  1856  Tran.s. 

April  17, 1884  Trans 

Feb.  6,  1890  Trans. 
Dec.  6,  1888  j 

June  16, 1881 


Feb.  1,  1887 
June  20, 1889 
Feb.  16,  1882 
Feb.  21, 1889 
Feb.  19,  1891 
Feb.  7, 1878 


April  17,1890 
June  7, 1894 
Jan.  15, 1874 
Dec.  20,  1883 
Dec.  5,  1889 
Feb.  21,  1889 

Mar.  17,  1881 
Feb.  16,  1882 
Feb.  16,  1893 


Trans. 


Trans.  I 


Trau.s. 


Paulusz,    Piichd.,   Eoval    Colonial   Institute,   Xorthuniberland- 
avenue,  W. 

Payne,  George,  F.II.D.,  Atlanta,  Georgia,  U.S.A. 

Pearson,  AVilliam  Henry,  6,  Fenchurch-buildings,  E.G. 

Pearco,  William,  jun.,  Chemical  Works,  Bow  Common,  E. 

Peden,  John,  jun..  Chemical  Labcratorj',  11,  Duff-street,  Greenock 
|]Pedler,  Alexander,  Prof.,  F.R.S.  Presidency  College,  Calcutta 

Pendlebury,  William  Henry,  M.A.,  6,  Gladstone-terrace,  Dover 

Penney,  M.  D.,  11,  High-street,  Hull 

Pennington,  W.  H.,  Field  House,  Rochdale 

Pentecost,   Stephen    James,    Nottingham  road,    Xew    Basford, 
Nottingham 

Pereival,  John,  M.A.,  S.E.  Agric.  Coll.,  Wye.  near  A.shford 

Perkin,  A.  G.,  8,  Montpelier-terrace,  Hvde  Park,  Leeds 

Perkin,  Frederick  M.,  Cheml.  Laborat.   Univer.  of  Wurzburg, 
Wiirzburg,  Bavaria 
t. Perkin,    W.   H.,    Ph.D.,    F.R.S.,    The    Chestnuts,    Sudbury, 
Harrow 

Perkin,  W.  H.,  jun.,  F.E.S.,  Fairview,  Wilbraham-road,  Fallow- 
field,  Manchester 

Peiman,  Edgar  Philip,  D.Sc,  Univei-sity  College,  Cardiff 

Perry,  George  Edward,  6,  Norwood-villas,  Edgbaston,  Birming- 
ham 

Philip,   Arnold,    A.R.S.M.,    B.Sc.    Lond.,    F.T.C.,   Heriot-Watt 
College,  Edinburgh 

Phillips,  A.  G.,  18,  Fopst one-road,  Kensington,  S.W. 

Phillips,  Benjamin,  Victoria  House,  Byculla,  Bombay 

Phillips,  Henry  Harcourt,  183,  Moss-lane  East,  Manchester 

Phillips,  Henry  Joshua,  Palace-chambers,  Westminster,  S.W. 

Pickering,  M.  Samuel,  B.Sc,  Lond.,  38,  Price-street,  Burslem 

Pickering,  Spencer  Pereival  Unifreville,  M.A.,  F.R.S. ,  48,  Bryan- 

ston-square,  AV.,  and  Harpendon,  Herts 
llPicton,  Harold,  B.Sc,  3,  Reighton-road,  Upper  Clapton 

Pike,  E.  Brookes,  6,  Harrow-villas,  East  Ham,  Essex 

Pike,  "William  Herbert,  Ph.D.,  University,  Toronto,  Canada 

Pilley,  John  J.,  Ph.D.,  167,  Camberwell  Grove,  S.E. 

Ping,  William,  2,  Sandbourne-road,  Brockley,  S.E. 

Pingstone,  G.  Arthur,  The  Goldfields  of  Matabele  Laud,  Limited, 
Bulawayo,  Rhodesia,  S.A. 

Pisani,  0.  Y.,  Gibraltar-house,  Rochmount-road,  Upper  Norwood 

Pitt,  Theophilus,  16,  Col?man-street,  E.G. 

Piatt,   Charles,  Ph.D.,    Hahnemann  Med.   Coll.,   Philadelphia, 
U.S.A. 

t  LoDgstaff  Medallist,  1888. 
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Date  of  Election. 

April  4,  1889 

j 

Nov.  15,  1860 

Feb.  23,  1841 

Trans. 

Dec.    2,  1880 

Trans.  1 

June    7,  1888 

Feb.  15,  1894 

Dee.     4,1890 

Dec.     4,  1848 

Mar.    6,  1862 

Feb.  19,  1891 

Tran.s., 

1 

Dec.   18,  1884 

Dec.     6,  1883 

Feb.  21,  1895 

Feb.  21,1884 

April  15, 1880 

May  19,  1864 

Mar.    2,  1876 

Trans. 

May  16,1861 

Dec.    5.  1872 

Trans. 

May     4,  1882 

Dec.     5,  1895 

Trans. 

Jau.   17,  1889 

Dec.     3,  1891 

Feb.  17,  1870 

June  15,  1871 

Trans. 

April   4,1889 

Jan.  17,  1889 

June  15,  1882 

Feb.  18,  1892 

Trans. 

June  21, 1883 

June    3, 1875 

Trans. 

ec.     2,  1886 


Mar.     4,  1868  ' 

Dec.     5,  1889     Tran.s. 


Phvtts,  John  Charles,  Ryecroft  Glen,  near  Dore  Station,  Sheffield 
yPlayer,  J.  H.,  16,  Piince  Arthur-road,  Hamp.stead,  X.W. 
|»Pkyfair,  Right  Hon.  Lord,  K.C.B.,  F.R.S.,  68,  Onslow-gardens, 

Soutli  Kensington 
Plimpton,  K.  T.,  Ph.D.,  23,  Lansdowne-road,C!aphain-road,  S.W, 
Pollard,  F.  Ernest,  Old  Cross,  Hertford 
JlPollok,  J.  Holms,  Royal  College  of  Science,  Dublin 
Pond,  James  Alexander,  Auckland,  New  Zealand 
Pontifex,  Edmund  A.,  M.I.C.E.,  72,  Cornwall  Gardens,  S.W. 
Pooley,  Tliomas  A.,   B.Sc,   F.I.C..   121,    The  Grove,  Denmark 

Hill,  S.E. 
Pope,  AVm.  Jackson,  Central  Technical  College,  Exhibition-road, 

S.W.,  and  16,  Barclay-read,  Walham  Green,  S.W. 
Porter,  T.  Cunningham,  Rev.,  Eton  College,  Windsor 
Potter,  Charles  E.,  c/o  Messrs.  Tate  &  Sons,  Love-lane  Sugar 

Refinery,  Liverpool 
Powell,  H.  James,  530,  Lordship-lane,  S.E. 
Power,  Francis  R.,  The  Royal  Mint,  Melbourne 
Preller,  Charles  S.  Du  Riche,  M.A.,  Ph.D.,  A.M.I.C.E.,   F.G.S., 

18,  Margaret-street,  Cavendish  square,  W. 
II  Prentice,  Manning,  Woodfield,  Stowmarket 
Prescott,  Albert   B.,   M.D.,   University.   Ann  Arbor,  Michigan, 

U.S.A. 
Prestwieh,  Joseph,  F.R.S.,  Shoreham,  Sevenoaks,  Kent 
Prevost,  E.  W.,  Ph.D.,  Elton,  Xewnham,  Gloucester 
i  Price,  Arthur  F.,  524,  Sacramento-street,  San  Francisco 
Priest,  Martin,  Apothecaries  Hall,  Blackfriars.  E.C. 
Priestley,  Charles  W.,  B.Sc.,  A'ivian  Institute,  Torquay 
Priestley,  Lawrence,  Xewark-on-Trent 
Pritchard,  Prof.  William,  President  Royal  Veterinary  College, 

N.W. ;  and  5,  Regent's  Park-road,  Gloucester-gate,  X.W. 
;  Procter,  Henry  R.,  F.I.C.,  The  Yorkshire  College,  Leeds 
Proctor,  Charles,  Upland  House,  359,  Upland-road,  Dolwich,  S.E. 
Provis  John,  Zeehan,  Tasmania 
llPullar,  RufusD.  Ochil,  Kinnoul,  Perth 
Pullinger,  William,  B  A.,  .^sh  Lea,  Romiley,  Stockport 
Purcell,  M.  F.,  41,  Lower  Bagot-street,  Dublin 
Purdie,  Thomas,  F.RS.,  Ph.D.,  B.Sc,  Assoc.  R.S.M,  University, 

St.  Andrews,  N.B. 
Pyke,  L.  S.  M.,  A.M.I.C.E.,   M.I.C.E.,   F.R  I.,   44.  Kensington, 

Park  gardens,  W. 

Quibell,  Oliver,  ilagnus  Lodge,  Ncwark-on-Trent 
Quincke,  Frederick,  Ph.D., 
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Date  cf  Election. 

Dec.    6,  1 894 

Feb.  15,  189  i 

Dec.  1.5,  1892 

Trans. 

Xov.  15,  ISSS  ' 

Mar.  20,  1873 

Trans. 

May     7,  1391 

April  18,  1843 

1 

Dec.     3,  IS 35  ' 

May  16,  1889 

i 

April  21, 18S7 

June  17,  1880 

Jan.   17,  1584 

Trans.' 

April  4,  1889 

Trans.  1 

June  20, 1895 

Xov.  20,  1890 

Jan.    15,  1874 

Trans.  1 

July  16,  1892 

j 

June  20,  1S89 

1 

Jan.    18,  1866 

Mar.  17.  1887 

Xov.  18,  1886 

Trans. 

Uec.     7,  1893 

Nov.  16,  18S2 

Proc. 

April  15,1880 

i 

Dec.     7,  1 893 

1 

Dec.  15,  1881 

1 

June  17,  1S86 

Feb.     6,  1879 

Trans.' 

May  17,  1888 

Tran.s.j 

June  19, 1873 

Trans. 

Xov.  19,1857 

June  18,1891 

, 

May  IS,  1876 

April   4,  1889 

1 

Jan.   17,  1889 

Jan.   17,  1889 

Quinn,  Gerald  G.,  16,  Albert-street,  Newcastle  under- Lym»,  Staff;?, 
Quinn,   J.  Cardn-ell,  Manor  Rubber  Mil's,   Aston    Cros'.    Bir- 
mingliam 

Eamage,  Hugh,  Eoyal  College  of  Science,  Dublin 
Eanisay,A.  Alexander,  Anan  Villa,  Eose-road,  Auckland 

..Eamsay,   W.,   Ph.D.,    F.B.S,    UniFcrsity   College,   W.C,   and 

12,  Arundel-gardens,  Xotting-hill,  W. 
Eandall,  Percy  Horrice,  3,  Belsize  Park-gardens,  N.W. 
Eandall,  William  B.,  52,  Archers-road,  Southampton 
Eanken.  Charles,  Stockton-road,  Sunderland 
Eansom,  Francis,  12,  Bancroft,  Hitchin 
Eawlins,  Edward,  114,  Burley-rcad,  Leeds 
Rawion,  Christopher,  2,  Melbourne-place,  Bradford 

;  Eaw.'.on,  Sidney  George,  D.Sc,  Technical  Schools,  Huddersfi.ld 
Eead,  Arthur  A.,  3,  Fitzalan-place,  Cardiff 
Eead,  E.  J  ,  8,  Ravensdon-street,  Kennington  Park,  S.W. 
Eedding,  Richard  James,  17,  Leghorn-road,  Plumstead,  S.E. 
Eeddrop,  Joseph,  Laboratory,  L.  and  X.W.  Ey.,  Crewe 
Eedman,  Hem-y  llamsden,  150,  Canterbury-road,  Xew  Brompton 
Eedwood,  Eobert,  4,  Uishopsgate-street-witbin,  E.C. 
Eedwood,  Boverton,  F.E.S.E.,  4,  Bishopsgate-street-within,  E.C. 
Redwood,  T.  Home,  \^,  Red  Lion-square,  W.C. 
Ree,  Alfre  ],  Ph.D.,  1,  Brighton-grove,  Eushoime,  itanchester 
Eccs,  Georj^e  Percival,  60,  Albert-street,  Xewcastle-under-Lyme 
Eeed,  Lester,  F.LC,  Hyrst-hof,  8,  South  Park-hill-road,  Croydon, 
S.E. 

IIRegester,  William,  Lawn-lodge,  Isleworth,  Middlesex 
Eeid,  Thomas  Anderson,  Lostuck,  Gralam,  Northwich 
Eeid,  Walter  Francis,  Fieldside,  Addlestone,  Surrey 
Eemington,  J.  Price,  Prof.,  1832,  Pine-street,  Philadelphia^  Pa., 

U.S.A. 
Eennie,  Edward    H.,  Ph.D.,  University  of  Adelaide,  S.  Australia 
Reynolds,    Co'onel    Henry    Charles,    Thorncliff,    Sandown-road, 

Cheltenham 
Reynolds,  James  Emerson,  Prof.,  F.R.S.,  Trinity  College,  Dublin 
RejTiolds,  Eichard,  13,  Briggate,  Leeds 
Rhodes,  Edward,  HightieUs,  Frodsham,  Cheshire 
Richards,  D.  H.,  Br\'ntirion,  Oswestry 

Richards,  Duncan   T.,   3,  Madeira-terr.;ce,   Westoc-iane,  Souh 
1         Shields 
.Richards,  Edgar,  1621,  H.  Street,  Washington,  D.C.,  U.S.I, 
i  Richards,  Percy  A.  E.,  F.I.C,  12,Wolverton-gardens  West,  Ken- 
sington, W. 

D 
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Date  ol  Election. 

June  17,  1886  1 

May     5,  1892  j 

June  18, 1835  , 

Trans. 

Feb.  16,  1888 

Trans. 

Feb.     1,  1883  j 

Mar.    6,  1873  j 

Dec.     6,  1888 

April  19, 1866 

Dee.     1,  1864 

May     5,1892 

Kov.  17,  18S7 

Mar.    3,  1SS7 

Trans. 

Feb.     3,  1S45 

Dec.     6,  1894 

Dec.     7,  18S2 

Trans. 

April   3,  1873 

Dec.     0,  189.T 

Feb.  16,1882 

Trans. 

Be;.     6,  1888 

Dec.  15,  1851 

Trans. 

Dec.     4,  1873 

May     4,  1893 

June  15,  1S93 

May     4,  1893 

April  13, 1872 

June  20,  1889 

June  21,  1883 

Jan,  20,  1876 

1 

.•\pril  4,  1889 

May     3,  1894 

Feb.  19,  1S80 

! 

Nov.    7,1866 

1 

i  Trans. 

Feb.  15, 1S94 

1 

Mar.  17   1SS7 

Kichards,  AVilliam,  B.Sc,  The  Clock  House,  Tooting,  S.W. 

Eichardson,  Albert  Ernest,  Wycliffe  Hall,  Oxford 
1  Richardson,  Arthur,  22,  Meridian-place,  Clifton,  Bristol 
I  Richardson,   Clifford,   Laboratory,   Barber   Asphalt   Co.,    Long 
Lland  City,  Xew  York,  U.S.A. 

Richardson,  F.  W.,  2,  Farclifie-place,  Bradford 

Richardson,  Henry,  Lyndene,  Hale-road,  Bowdon,  Cheshire 

Richardson,  Hubert  X.  B.,  The  Hawthorns,  Knighton  Park-roail, 
Leicester 

Richardson,  Joseph,  jun.,  40,  Vrarwick-road,  Chorlton-cum-Hardy, 
Manchester 

Richardson,  J.  G.  F.,  Ph.D.,  Elmfield,  Knighton,  Leicester 

Richu-Json,  Reginald  E.  S ,  Elmfield,  Knighton,  Leicester 

Richardson,  AV.  H.,  Dudley 

Richmond,  H.  Droop,  7,  Cambrian-road,  Rid  mond 
,,Rickard,  W.  T.,  136,  Maygrove-road,  "West  Hampstead,  X.W, 

Riddick,  D.  G.,  Stores  Department,  G.E.R.,  Stratford,  E. 
IJRideal,  Samuel,  D.Sc,  F.I.C.,  £S,  Yictoria-itreet,  Westminister, 
S.W. 

Rider,  Alonzo  John,  4,  Haddington-road,  Stoke,  Devonport 

Ridge,  W.  T.  B.,  2,  Ashwood-terrace,  Longton,  Staffs. 

Ridsdale,  C.  H.,  Hutton-grange.  Gui&brough,  Yorks 

Rigby,   John   S.,  35,   Bagotstreet,  Wavertree,   Liverpool,  and 
Ditton,  Lancashire 

Riley,  Edward,  14a,  Finsbury-square,  E.C. 

Rimmington,  F.  M.,  Bradford 

Rintoul,  William,  Royal  Gunpowder  Factory,  Waltham  Abbey    . 

Ritchie,  George,  Bruce  Yilla,  ilount  Yernon,  X.  13. 

Robbins,  James  H.,  4,  Selborne-road,  Ilford 

Robbing,  John,  57,  Warrington-crescent,  Maida-vale,  W. 

Roberts,  Emmanuel,  M.D.,  Moratniva,  Ceylon 

II Roberts,  Frederick  G.  Adair,  Warton-road,  Stratford,  E. 

Roberts,    Martin    Fenn,    Postal    Telegraph     Factory,     Mount 
Pleasant,  Clerkenwell,  E.C. 

Roberts,  R.  Wightwick,  c'o  A.  W.  Rowe,  Esq.,  Dashwood  House, 
9,  New  Broad-street,  EC. 

Roterts,  Thos.  John,  31,  Xorth-road,  St.  Helens,  lanes. 

Roberts,  W.  Brittain,   Wilderspool  House,  Warrington,  Lanca- 
shire 

Roberts- Austen,  William  Chandler,  C.B.,  F.R.S.,  Royal  Mint,  E. 

RoberUon,  A.  B.,  Djngayne.Bcarsden,  by  Gla^^gow  and  Technical 
School,  Coatbridge 

Robertson,  George,  London  Hospital,  acd  Madeira-villa,  Wood- 
ford Green,  Es-.ex 
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.1 


Date  of  Electiriji. 

Dec.     4,  1890     Proc. 

Feb.  21,  1889 

May     5,  1881 

Nov,  16,  1882     Trans. 

Feb.  21,  1895 

Alay    3.  1866 

June    7, 189i 

Dec.  15,  1892 

Dec.  15,  1892     Trans. 

]?ec.  20,  1883 

Jan,   17,  1884 

June    7,1894 

AprillS,  1886 

Dec.  17,  1855     Trans. 


Feb.  19,  1891 
Feb.  15,  1894 
Feb.  17,  1870 
Dec,  15,  1881 
June  18,  1891 

Feb.  20,1896 
Feb.  18;  1S92 

Feb,  15,  1894 
Dec.  5,1895 
Dec.  19,  1872 

Feb.  15,  1894 
June  17,  1830 
Mar.  20,  1862 
Feb.  15,  1872 
Dec,  5,  1895 
Jan.   17,1889 


Trans 


Proc 


Trans. 


Trans,  j 


Feb.  15,  1883  i 

Feb,  20,  1896  }  j 

Feb.     6,  1890  | 

Mar.    3,  1851  TransJ 

June    7,  189i  ! 

Fob.  16,  1870  i  ; 


;|Eobertsoii,  George  Henry,  30,  ITemstall-road,  West  Hampste;ui, 

N.AV. 
Kobins,  Harry  H.,  Messrs.  Southwell  and  Co.,  Dockhead,  S.E. 
Eobinson,  G,  Carr,  Royal  Institution,  Hull 

V  Robinson,  Henry  H.,  M.A.,  Wuchang,  Hankow,  China 
Robinson,  H.  Lewin,  9,  Lloyd-street,  W.C, 
Robinson,  John,  The  Hollies,  Longlands-road,  Sidcup 
Eobjohns,  Herb.  Harold,  7,  Bay  View-ter.,  Fnllbeli,  North  Wales 
Robson,  Jume.s,  Andersouian-buildiugs,  204,  George-st.,  Glasgow 

li  Rodger,  James  Wyllie,  80,  Anerley-park,  S.E. 
Rogers,  Arthur  W.,  Tadcaster  Tower  Brewery  Co.,  Tadcaster 
Rogers,  Francis  M.,  21,  Burma-road,  Stoke  Xewington,  N. 
Rolfe,  John  F.,  Fern  Bank,  Clayton  le-Moors 
Roose,  Robson,  M.D,,  45,  Hill-street,  Berkeley-square,  W. 
Roscoe,    Sir   H.    E.,    I.L.D.,    F.R.S.,    10,    Bramham-gardens, 
South  Kensington,  S.W. 

I  Rose,  Tom  Kirke,  D.Sc,  9,  Eoyal  Mint,  E. 
Ross,  Arthur,  1,  Glengall-road,  Old  Kent-road,  S.E. 
Ross,  Lewis  Buttle,  Driffield 
Ross,  Rev.  Henry,  LL.  D.,  Dallas  House,  Lancaster 
Rossiter,  Edmund  Charles,  Sunnyfield,  Vicarage-road,  Langley, 

Birmingham 
Rostron,  H.,  B.Sc,  70,  Davenport-street,  Bolton 
Rothewell,  C,  F.  Seymour,  38,  George-street,  Moss  Side,  Man. 

chesLor 
Rouillard,  Richard  A.,  2,  Spring6eld-ro.nd,  Wimbledon,  S.'\^■. 
Round,  W.,  10,  Northampton  street,  Birmingham 
Routledge,  Robert,  B.Sc,  The  North-I^stern  Railway  Labora- 
tory, Greenfield,  Gateshead-on-Tyne 
Rowntree,  Walter  Smithson,  48,  Grosvenor-road,  S.W, 

11  Roy,  Taraprasauna,  68/6,  Punchanantala-lane,  Calcutta 

IIRoyle,  Thomas,  329,  Upton-lane,  Forest  Gate,  E. 
Ruffle,  John,  GnoU  Brook,  Neath,  South  Wales 
Rugginz,  W.  A.,  11,  Selborne-road,  Grange  Estate,  Ilford 
Ruhemann,  Siegfried,  Ph.D.,  M.A.,  Gouville  and  Caius  College, 

Cambridge 
Rumble,  Charles,  9,  Sangora-road,  New  Wandsworth 
Rutter,  T.  F.,  B.Sc,  The  Huish  Scliool,  Taunton. 

I]  Russell,  Edward,  36,  Lucerne-road,  Highbury  Park,  N, 

llRussell,  W.    J.,    Ph.D.,  F.R.S.,    34,    Upper    Hamilton-terra:e, 
St,  John's-wood,  N.W.  ;  and  St.  Bartholomew's  Hospital,  E.G. 
Ryce,  George,  B.A.,  Rathmore-place,  Cork 

lIRylands,  Thomas  Glazebrook,  F.L.S.,  Highfields,  Thelwall,  near 

Warrington 

I)   2 
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Date  of  Election. 

June  7,  1888      ! 

Feb.  19,  1891  ' 

June  18, 1868  , 

May   4,1882      j 

1     I 
Feb.  20,  1896  : 
Dec.  20,  1883  Trans. 

June  19,  1879  Trans. 
Feb.  19,  1880  ^ 
Hay  4,  1876  ! 


.Aprill6  1863 
Fob.  17,  1859 
..Tune  25,  1871 
Feb.  20, 1896 
May  4, 1832 

Mar.  3,1870 
Feb.  13,  1892 
Dec.  6,  1888 
Xov.  16,  1882 
Dec.  4,  1890 

Dec.  3,  1891 

■Dec.  15,  1892 
Jiiue  17,  1886 

Fe').     2,  1888 


Feb.     6,1890  j 
Dec.     3,  1885  ! 

June  21, 1877 

i 
Feb.     6..  1873 
Dec.     7,  1893 
Dec.     G,  1888 

Dec.  15,  1892  |  Trans 
Feb.   18,  1892  ■ 


Sach,  A.  J.,  Tec'uiical  Scliool,  Goulburn,  N.S.W. 

Sicre,  Howard  C,  5,  Ecclesford-road,  Pendleton 

Sadler,  S.  A.,  Dr.,  Cleveland  Cbemical  Works,  Middlesborough 

Sadiler,   Samuel  P.,   Ph.D.,  145,  North  lOth-street,  and  1042, 

Drexel-buildings,  Pbiladelpbia,  U.S.A. 
Sage,  C.  E.,  7,  Oseney-crcscent,  X.W. 
II Saint,  W.  Johnston,  Kurfuersten  Strasse  5,  Bonn-Poppelsdorf, 

Germany 
||Sakurai,  J.,  Science  College,  Imperial  University,  Tokyo,  Japan 
Salamon,  Alfred  Gordon,  27,  Holland-park,  W. 
||Salomons,  Sir  David  Lionel,  Broombill,  Tunbridge  Wells;    and 

Berkeley  Chambers,  13,  Bruton-street,  Hyde-park,  W. 
llSalt,  Henry,  M.D.C.M.,  F.R.G.S.,  Inglewood,  Great  Malvern 
ySalter,  Thomas  W.,  4,  St.  John's  road,  St.  Leonard's 
llSalter,  Mort3-n  John,  Northcote,  Beaconsfield-road,  New  Soutligate 
SaU,  A.  P.,  Sunnyside,  Pinner-road,  Harrow 
Simuel,  W.  Cobden,   Wilton   Lolge,  337.   Norwood-road,  West 

Norwood,  S.E. 
llSandlierg,  C.  P.,  19,  Great  Geor.;e-street,  Westminster 
Sandercock,  Thos.  J.  Buckler,  Sidcup  Colle,'c,  Sidcup,  Keit 
Sanderson,  John,  P.O.  Bo.x  84,  Middlesborough,  Kentucky,  U.S.A. 
Sanford,  P.  Gerald,  Laboratory,  20,  CuUum-street,  B.C. 
Sauiter,  Ernest  Henry,  Laboratory,  Wigan  Coal  and  Iron  Co. 

and  11,  Market-street,  Wigan 
Sanyal,  Abhaya^haran,    M..\.,    Professor   of    Physical    Science, 

Queen's  College,  Benares,  N.  W.P.,  India 
Sarbadhicary,  Satya-prasad,  1,  College-street  Calcutta 
Saunders,  Prof.  William,  E.xperimental  Farm,  Ottaw.i,  Ontaiio, 

Canada 
Saunders,   W.  Sedgwick,  M.D.,  L.ll.C.P.  Ed,,  M.R.C.S.,  F.S.A., 
Medical  Officer  of  Health  for    City  of  London,   13,   Queen- 
street,  Che.ipside,  E.G. 
Sayer-s  William  Charles,  63,  High-street,  Lewisham,  S  E. 
Scammell,    Luther    R.,   42-4,    King    William-street,    Adelaide, 

South  Australia 
Scarf,  Sydney  I.«aac,  F.I.C.,  City  of  London  College,  Whit:  street, 

Moorfields,  E.G. ;  and  75,  O.xford-road,  Islington,  N. 
Schacht,  George  Frederick,  1,  Windsor-terrace,  Clifton,  Bristol 
Schidrowitz,  Philip,  Ph.D.,  102,  O.xford-gardens,  Notting  Hill 
liSchieflfelin,    William    Jny,     841,    Southern-boul ,    New    York, 

U.S.A. 
Schloesser,  Augustu.s  Ph.D  ,  Storey  Institute,  Lancaster 
jjSchofield,  James  Alexander,  University  of  Sydney,  New  South 
Wales 
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Date  of  Election. 
Mar.  15,  1842 
Dec.  6,  1894 
June  18,  1863 

Dec.  18,  1879 

April  17, 1890 
Mar.  3,  1887 
Mar.  ],18S3 
May  7,  1891 
Kov.  20,  1890 

June  21, 1888 
Dec.  15,  1892 

April  15,  1875 

Feb.  10,1882 
Mar.  4,  1875 
June  21,  1887 
June  15,  1893 
an.  20,  1870 

Feb.  19,  1874 


Dec.  5,  1895 
June  20,  1880 
Feb.  20,1873 

Dec.  7,  1893 
June  4, 1874 
Jur.e  18,  1885 
Feb.  21,  1895 
Dee.  15,  1892 
May  IC,  1893 
Feb.     6,1890 

June,  16, 18S7 
April  4,  1889 


Proc. 


Trans. 


Trans 


Trans 


Feb.  17,  1S76     Tians 


Trans.      Schunck,  Edward,  Ph.D.,  F.K.S.,  Oaklands,  Kersal,  Manchester 
Scorer,  A.  G.  Flaxmoor,  Caston,  AtUeborough,  Xorfolk 
Scorgie,  James,  Poona  Villa,  King's  Gate,  Beechgrove-terrace, 

Aberdeen 
ijScott,    Alexander,    M.A.,    D.Sc,    Chemical     laboralory,    Uni- 
versity, Cambridge 
Scott,  Ernest  George,  67,  Lord-street,  Liverpool 
Scrutton,  AV.,  Cu'--,  W.  Australia 
Scudder,  Frank,  44.  Mosley-street,  Manchester 
Searl,  Albert,  Montrena,  Victoria-road,  Sidcup 
Scaton,  Edward  Cox.  M.D.,  The  Limes,  56,  Xorth   Side.  Clapham 

Common,  S.W. 
Seely,  Herbert  W.,  11,  Corn-market,  Halifax 
Sell,  William  Jame?,  Univ.  Chem.  Laboratory,  Pem!  roke-street, 

Cambridge 
Sellon,    J.  Scudamore,   The    Hall,    Sydenham,    S.E.  ;    and    78, 

Hatl on  gardens,  E.C. 
Sell.-^,  V.  Peironet,  Highfieid,  Xew  Headington,  O.-cford 
i  Senier,  Alfred,  Prof,  M.D.,  Ph.D.,  Queen's  College,  Galw.ay 
Senier,  Harold,  Braybrook  Lodge,  Harrow 
Sessions,  Wilfred,  B.Sc,  Leigh!  on  Park  School,  Pleading 
Seward,  Henry,   c/o    Messrs.   J,    B.   Freeman,   Sons,    and   Co., 

Wandle  Colour  Works,  Wandsworth,  S.W. 
llSexton,  A.  Humboldt,  F.I.C.,   F.R.S.E.,  Professor  of  Metallurgy, 
Metallurgical  Department,  Andersonian  buildings  204,  George- 
street,  Glasgow 
Seyler,  C.  A.,  31,  W^indsor  terrace,  Swan.sea 
Shadwell,  J.  E,  L.,  Meadowbanks,  Melksham,  Wilts 
Shap'.eigh,   Waldron,    Welsbach    Incandescent   Gas   Light   C)., 

Factory,  Gloucester  City,  New  Jersey,  U.S.A. 
llShapley,  Frederick,  2637,  Webster  avenue,  Fordham,  New  York 
Sharman,  William,  247,  Mare-.streef,  Hackney,  X.E. 
Sharp,  James,  The  Towers.  Low  Moor,  near  Bradford 
j  I     Sbarrott,  T.  C,  2,  Margaretta-terrace,  S.AV. 

Shaw,  G.  Arthur,  45,  St.  Peter.igate,  Stockport 
Shaw,  G.  E.,  9,  Basing-road,  Westbourne-park,  W. 
I  Tran-.|     Shaw,   Saville,    Durham   College   of    Science,    Newcastle-upon- 
Tyne 
;  Sheard,  John  T..  2S2,  Crook's-moor-road,  Sheffield 

\  Shegog,  Thomas  Alexander,    28,  Om.sbersley-road,  West   Park, 

Nc^vport,  Mon. 
Sbensone,  "W,  A.,  Clifton  College,  Bristol ;  and  12,  Clifton  Park, 
road,  Clifton,  Bristol 
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DatP  of  Election. 

J^fay  21,  1S74 

I 

Dec.  15,  1892 

June  18,  1891 

Trans. 

Dec.  16,  1886 

Trans. 

April  19,  1883 

June    7,  1894 

2for.  18,  1886 

April  17,  1890 

June    7,  1894 

May   16,  1880 

Dec.  15,  1859 

Nov.  29,  1874 

Traus. 

Dec.     2.  1885 

Dee.     3,  1885 

April  4,  1889 

April  21, 1887 

June  20,  1895 

Feb.  20,  1896 

1857 

Trans. 

May  29,  1886 

Dec.     7,  1893 

Trans. 

May  16,  1889 

Feb.  20,  1896 

April  15, 1880 

Feb.     2,  1883 

Trans. 

Feb.  18,  1892 

April  17, 1879 

Aprin5, 1880 

Trans. 

Dec.     5,  1878 

April  4,  1889 

May  16,  1895 

i 

Feb.     5,  1S63 

Trans 

D.c.  16,  1875 

Dec.     5,  1872 

June  21, 18G3 

Aprill7, 1890 

Trans 

llShcplierd,   H.   H.   B.,   Xortheote,   Mount   Pleasant-lane,  Upper 

Clapton,  X.E. 
Shepherd,  Reginald  des  Forges,  6,  Coltmanstreet,  Hull 
Shields,    John,    Ph.D.,    D.Sc,    79,    Balmoral-road,   Willesden 

Green,  N.W. 
Shimidzu,  T.,  6641,  Woodlawn-avenue,  Chicago,  U.S.A. 
Shopoff,  Yuiko  Ivan 

Shorthouse,  H.  S  ,  47,  Pershoreror.d,  Birmingham 
Shutt,  Frank,  M.A.,  Experimental  Farm,  Ottawa,  Canad 
Shuttlewood,  W.  Brewin,  8,  Clifton-road,  Crouch  End,  K 
Shiittleworth,  E.  B.,  Prof.,  220,  Shcrborne-street,  Toronto 
Sibson,  Alfred  Edward,  3,  Osborne-road,  Buckhurst  Hill,  Essex 
Sibson,  Alfred,  23,  St.  Mary  Axe,  E.G. 
Siebold,  Louis,  Broomville-avenue,  Sale,  near  Manchester 
Silvester,  Hany,  Malvern  Hous?,  Handsworth,  Birmingham 
Sim,  James,  77,  Dee-street,  Aberdeen 
Simmonds,  Henry,  Gas  Works,  Colne,  Lanca-shire 
i|Simroons,  L.  Owen,  14,  Altenburg-gardens,  Claphara  Junction, 

S.W. 
Simons,  A.  J.,  c'o  M.  Simons,  31,  Little  Britain,  E.G. 
Simpson,  A.  31.,  4,  Kitto  roud,  St.  Catherine's-park,  S.E. 
Simpson,     Maxwell,     M.D.,     F.IJ.S,     9,     Barlon-street,    West 

Kensington 
Simpson,  William  Selby,  95,  D.irenth-road,  Stamford  Hill,  X. 
Sims,  W.  Edgar,  Harfouley,  Chemical  Works,  Manchester 
Singer,  Ignatius,  The  Poplar.^,  Chapel-street,  Calverley,  Yorks. 
Sircar,  .\inrita  Lai ,  51,  Sankaritola,  Calcutta. 
Skellon,  J.  E.,  The  Homestead,  Thoi-pe  Tillage,  Norwich 
Skinner,  Sidney,  M.A.,  The  Cavendish  Laboratorj',  Cambridge 
Skurray,  Thomas,  United  Breweries,  Abingdon,  Berkshire 
Slater.  Charles,  Ifi,  Northwick-terrace,  St.  John's  Wood,  N.W. 
Slater,    Harold    H.,    Laboratory    and    Cement   Testing    Office, 

Grays,  Eosex 
jSlatter.  George  W.,  A.IJ.C.S.,  I'.I.C,  12,  Bromley-street,  Staplcy, 

Yorkshire 
Slater,  John  W.,  47,  Clari.sbrook-road,  Walthamstow 
Slocum,  F.  L.,    Linden-avenue  Corner,   Reynolds-street,  Pitts- 
burgh, Pa. 
Smee,  A.  Hutchinson,  The  Grange,  Hackledge,  Carshalton,  Surrey 
[jSmetham,  Alfred,  Analytical  Laboratoi-y,  Cereal  Chambers,  16, 

Brunswick-street,  Liverpool 
Smith,  A.  Percy.  14,  Endsleigh-gardens,  N.W. 
Smitli,  Adolphe,  4,  Barclay-road,  Walham  Green 
rSmith,  Alexander,  Ph.D.,  B.Sc,  Univer.  Chicago,  Chicago,  U.S.A. 


FELLOWS    OF    TIIK    CHEMICAL    SOCIETY, 


DO 


Date  of  Election. 
Feb.  16,  1888 
Dec    15, 1881 

Dec.  6,  1894 
Feb.  2],  1884 

Dec.  9,  1869 
June  7, 1894 
June  10,  1892 
XoT.  20,  1892 
April  2,  1874 
Dec.  20,  1883 
Feb.  18,  1892 
Feb.  6,  1890 

Mar.  16,  1878 
May  5,  1892 

Dec.  18,  1879 
Dec.  5,  1895 
Feb.  19,  1891 
Feb.  I'j,  1888 
Nov.  18,  1883 
Apr.l  7,  1856 

Feb.  3,  1876 
Dec.  20,  1866 
Dec.  20,  1883 
Dec.  18,  1873 
Mar.  3,  1887 

Feb.  3,  1887 
June,  18, 1891 
Dec.  17,  1874 
Dec.  18,  1884 

June  15, 1893 

May  6,  1875 
June  21, 1883 
Dec.  15,  1892 
Feb.  21,  1889 

Feb.     1,  1883 


Trans 


Trans. 


Trans 


Trans. 
Trans. 


Trans. 


Trans. 
Trans, 


Smith,  Angus,  10,  ArJgowan-street  W.,  Greenock,  X.B. 

Smith,  Bernard  E.,  Alkali  Acts  Department,  Local  Government 
Board,  Whitehall,  S.W. ;  and  48,  Percy-park,  Tynemouth 

Smith,  Claude,  Fernside,  Haveringatte  Bower,  Somford,  E. 
jlSmith,  Edgar   Francis,   So,   Ampthill-square,  Hampstead-road, 
N.W. 

Smith,  Edward,  Ilcathfield  House,  Chudleigh.  Devon 

Smith,  Ernest  A.,  17,  Oval-road,  Eegent's  Park,  X.W. 

Smith,  Ernest  Heber, 
IlSmith,  Fred.,  P.O.  Box  1324,,  Johannesburg,  S.A.R. 

Smith,  George,  Xobel's  Explosives  Co.,  Polmont  Station, Scotland 

Smith,  George 
(ISmith,  George  P.  Darnell,  SO,  Woodland- road,  Bristol 

Smith,   Harry   Wood,  B.Sc,  Messrs.   May  and   Baker,  Garden 
AVharf,  Church-road,  Battersea 

Smith,  H.  R.,  1,  Aubertpark,  Highbury,  Jf. 

Smith,  John  Meadows,  Laboratory,  66,  College-street,  Chelsea, 
S.W. 

Smith,  John  William.  Brookfield -.street,  Eoslindale,Bo5ton,  Ma?3. 

Smith,  JIatthew,  B  A.,  A.ston  Hall,  Preston  Brook,  Cheshire 

Smith,  R.  Greig,  Durham  College  of  Science,  Xewcastle-on-Tyiie 

Smith,  Sam,  15,  Springfield-road,  Swindon 

Smith,  Sidney.  35,  AmpihiU-square,  Hampstead-road,  X.W. 

Smith,  Thomas  J.,  F.G.S.,  Wilton-terrace,  Hornsea,  Ea.st  York- 
shire 

Smith,  \V.  A..  M.A.,  M,B.  Oxon,  M.R.C.S.  Eng-.,  Xewporl,  Essex 

Smith,  Watson,  34,  Upper  Park-road,  Haverstock  Hill,  N.W. 

Smithells,  Arthur,  Prof.  B.Sc,  The  Yorkshire  College,  Leeds 
jiSmyth.  John,  M  \.,  Milltown,  Banbridge,  Ireland 

iSnape,  Henry  Lloyd,  Prof.,  Chemical  Laboratorie.s,  University 
College  of  Wales,  Aberystwith 

Sohu,  Charles,  F.I.C.,  50,  Hop-exchange,  S.E. 

Solomon,  Frank  Oakley,  103,  Holly -avenue,  Xewcastle-on-Tyne 

Sonstadt,  Edward,  Church  Field,  Cheshunt,  Herts 

Sorabji  Bomanji,  Khan  Bahadur,  Ph.D.,  C.E.  (Bombay)  Assoc, 
M.I.C.E.  (Lond.),  8,  Sleater-road,  Bombay 

Sorrell,   Henry  Thomas,   Holly    Lodge,  Millbrook-road,  South- 
ampton 

Southall,  Alfred,  Garrick  House,  Richmond  Hill,  Edgbaslon 

Soward,  Alfred  W.,  28,  Therapii-road,  Honor  Oak,  S.E. 

Spackman,  Charles,  Rosehaugh,  Clitheroe,  Lancashire 

Speakman,    James,    Penhold,    Post     Office,    Calgary,    Alberta, 
Canada 

ijSpencer,  Ernest  Samuel,  Arborfield.  Wimbledou  P-^ik 
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Date  of  Election. 

April    4,1878 

Mar.    4,1886 

Feb.     6,  1879 

June  16,  1887 

June    7,  1894 

Feb.     3,  1859 

Trans. 

Jan.   15,  1863 

June  18,  1885 

June    4, 1885 

1 

Feb.  18,  1892 

1 

Dec.     1,  1864 

1 
Trans. 

Mar.  16,  1895 

May     4,  1882 

Feb,     4,  1858 

Trans. 

Feb.  18,  1892 

May    6,1892 

June  21,  1877 

Dec.  18,  1879 

Trans. 

April  21, 1859 

Trans. 

Mar.  17,  1887 

Feb.     3,  1887 

May  16,  1895 

Dec.     3,  1886 

Dec.  15,1870 

Dec.  15,1870 

Trans. 

Mar.  16,  1876 

Nov.  16,  1882 

Trans. 

May     4,  1882 

May     7,  1885 

June    7,  1894 

Dec.     5,  1889 

Dec.     4,  1890 

Dec.   18,  1884 

Jan.    17,1884 

May    5,  1892 

Trans. 

Spencer,  James,  B.Sc,  38,  Ash-grove,  Bradford 
Spencer,  Eichard,  Woodnide,  Croslands  Park,  Barrow-in-Furness 
ySpencer,  Samuel,   21,  St.  George's-road    and   Castle   Brewery, 
Castle-road,  Southwark,  S.E. 
Spencer,     W.     Shelley,    Lyndene,     Darley,    Farnworth,    near 

Bolton 
Spenzer,  John  George,  M.D.,  Ph.D.,  Prof.,   Western   Keserve 

University,  370,  Central-avenue,  Cleveland,  Ohio,  U.S.A. 
l|Spiller,  John,  2,  St.  Mary's-road,  Canoubury,  N. 
ySpiller,  William,  Atlas  Dye  "Works,  Hackney-wick,  E. 
Spilsbury,  James,  15,  Lichfield-road,  Staiford 
llSpottiswoode,  W.  Hugh,  Balliol  College,  Oxford;   41,  Grosvenor- 
place,  S.W.  ;  and  6,  Middle  New-street,  E.G. 
Spray,  Henry  John,  c/o  Messrs.  Hopkins  and  Williams,  Bridge- 
fields,  Wandsworth,  S.W. 
Sprengel,  Hermann  Johann  Philipp,   Ph.D.   (Heidelb.)  F.R.S., 
Koyal  Prussian  Professor  (titular),  Savile  Club,  107,  Piccadily,  W. 
Squance,    Thomas     Coke,    M.D.,    M.S.,      L.S.Sc,      F.R.M.S., 

F.R.  M.  St.  S.,  4,  Beauclere-terrace,  Sunderland 
llSquire,  P.  AVyatt,  413.  Oxford-street,  W. 

Squire,  W.  Stevens,  Ph.D.,  Clarendon  House,  St.  John's  Wood- 
park,  N.W. 
Squires,  Alfred  James,  84,  Derby-road,  Farnworth,  Widnes,  Lanes. 
Stables,  William  Herbert,  Rev.,  B.  A. 
Stacey,  Henry  George,  300,  High  Holborn,  W.C. 
Stallard,  George,  M.A.,  Horton  Crescent,  Rugby 
||Stanford,  Edward  Charles,  Glenwood,  Dalmuir,  Dumbartonshire 
Stanger,    W.    Harry,   Chemical   Laboratory,     Broadway,    West- 
minster 
llStansell,  Lionell  W.,  4,  Albion-place,  Maidstone,  Kent 
llStansfield,  A.,  B.Sc,  Alder:-yde,  Hainault-road,  Leytonstone 
Staples,  Henry  J.,  Spondon,  Derby 
Starey,  Arthur  J.,  18,  Asb ley-road,  Hornsey-rise,  N. 
yStark,  J.  Fleming,  21,  Ili-hfield-street,  Rock  Ferry,  Birkenhead 
Starling,  J.  H.,  32,  Craven  street.  Strand,  W.C, 
Stead,  J.  E.,  Redcar,  Middlesborough 

Stebbins,  James  H.,  jun.,  Ph.D.,  114,  Pearl-street,  New  York 
Steel,  Robert  Elliot,  County  School,  Northampton 
Steel,  Robert  W.,  Weddcrburn,  Paisley 
Steel,  Sydney,  26,  Somcrset-itreet,  Portman-square,  W. 
Steel,  Thomas,  c/o  Colon  al  Sugar  Refining  Co.,  Sydney,  N.S.AV. 
Steele,  Robert,  8,  Adelaide-square,  Bedford 
Stenhousc,  Thomas,  ?,  West-street,  Rochdale 
llStenhouse,  James,  38,  Warrendcr  Park  road,  Edinburgh 
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Date  of  Election. 

Dec.     5,  1895 

April  15,1880 

Feb.  21,  1895 

Dec.     3,  1885 

Dec.    3,  1891 

Trans. 

Dec.     6, 1888 

Trans. 

Dec.  15,1881 

Feb.  18,  1864 

Feb.     6,  1879 

June  20,  1872 

Feb.  21,  1889 

Dec.  15,  1881 

June  21,  1866 

Feb.  19,  1891 

Trans. 

June  18,  1874 

Dec.  18,  1873 

J.  AI«I.U^« 

April  17, 1890 

Dec.    5,  1895 

Dec.     2,  1875 

April  17, 1879 

May    7,  1891 

June  19,  1884 

Feb.    3,1887 

May     7, 1885 

Trans. 

Dec.    7,  1893 

Dec.    4,  1890 

Trans. 

Dec.     5,  1878 

Trans. 

Feb.  16, 1888 

Stephens,  F.  R.,  e/o  Messrs.  Idris,   Pratt-street,   Camden  Town, 

N.W. 
IjStephens,  Henry  Charles,  M.R.  Inst.,  Avenue  House,  Finchley 

Stephenson,  Herbert  F.,  10,  Muschamp-road,  E.  Dulwich,  S.E. 

Stephensou,  Stephen,  93,  Kensington,  Liverpool 

Stephenson,  Tbomas,  Victoria  House,  Bvculla,  IJombay 

Stern,  Arlhur  Landauer,  D.Sc,  F.I.O.,  170,  Ashby-road,  Burton- 
on-Trent 

Steuart,  Daniel  Rankin,  Osborne  Cottage,  Broxburn,  Linlithgow- 
shire 

Stevenson,  Thomas,  M.D.,  Sandhurst  Lodge,  45,  Gre.>ham-ioad, 
Brixton,  S.W. 

Stevenson,  William.  95a,  Southwark-street,  S.E. 
liStewart,  Walter,  1,  Murrayfield-gardens,  Elinburgh 

Stillman,  Thomas  B. 

Stitt,  Charles  Alfred,  29,  Cluny-gardeus,  Edinburgh 

Stock,  W.  F.  K.,  5,  Dixon-terrace,  Darlington 

Stockdale,  E.,  the  Grammar  School,  Leeds 

IjStocks,   Frederic,    Snead's  Green    House,    Droitwich,    Worces- 
tershire 

Stocks,  Herbert  B.,  6,  Manor-road,  Chuvchtown,  Southport 

Stoddart,  Frederick  Wallis,  Grafton  Lodge,  Saeyd  Park,  Bri-tol 

11  Stokes,  A.  W.,  Yestr\-  Hall,  Paddington 

rStone,  Edward  Daniel,  Laboratory,  IP,  Levcr-streef,  Piccadilly, 
Manchester 

Stone,   Frederick   Richard    M.,    58,    Upper    Parliament-street, 

Liverpool 
Stone,  George,  Standard  Brewery,  Sydney,  X.S.W. 

JlStone,   J.   Harris,   M.A.,  F.L.S.,  Barrister-at-Law,   4,  Temple, 
E.C. 

llStone,  William,  M.A.  Cantab,   F.L.S.,  Oxford  and  Cambridge, 
Garrick,  and  L'nion  Clubs,  and  D.  6,  The  Alb.any,  Piccadilly 

IJStorey,  James  Ashburner,  B.Sc,  Elkaduwa,  Ceylon 
Stormouth,  Thomas,  Athol  House,  Clarence-road,  St.  Thomas, 
Exeter 

llStrangman,  J.  Pim 

llStuart,  Charles  M.,  M.A.,  St.  Dunslan's  College,  Catford,  S.E. 
Styles,  R.  Curling,  Knockhall,  Greenhithe,  Kent 

ySudborough,   J.  Joseph,  Ph.D  ,  B.Sc,  University  College,  Not- 
tingham 

l|Suguira,Shigetake,careof  Tok'oChemical  Society,Tmagaw,ikoji  1, 

Tokio,  Japan 
Sumner,   Robert   Mason,    eo   Messrs.    Parke,    Davis    and   Co., 
Detroit,  Michigan,  U.S.A. 
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Mnte  of  Election. 
Feb.  3,  1887 
Feb.  21,1884 
April  19, 1860 
Mar.  4,  1886 
June  3,  1875 
June  20,  1889 
May  3,  1894 
Dee.     5,  1889 

Feb.  18, 1892 
Feb.   19,  1891 

May  16,  1889 
Feb.  19,  1891 
June  17,  1880 
Dec.   17,  1874 


Feb.    17,  1881 

Trans. 

Feb.    3,  1887 

Trans. 

Feb.  1.5,  1894 

Feb    19, 1874 

Dec.     4,  1890 

Dec.   18,  1884 

May  15,  1890 

Dec.     5,  1867 

Dec.     6,  1894 

Dec.     2, 1875 

Dec.    7,  1882 

June    7,  1894 

June  17,  1880 

June  18, 1891 

April  19, 1888 

Jan.   15,  1874 

'i'rani; 

Dec.     6,  1888 

April  4,  1878 

Aprill7,1879 

Trans 

May     1,1877 

May     3,  1894 

Feb.  15,  1881 

I  llSutherlancl,  D.A.,  F.I.C.,  2?,  Victoria  street,  Westminster,  S.W. 

Sutton,  C.  W.,  19,  Henley-roail,  Ipswich 
I     Sutton,  F.,  Laboratory,  Bank  Plain,  Norwif-li 
!   jiSutton,  F.  Xapier,  6,  Grosvenor-gardens,  Willesden  Green 
Swan,  Joseph  Wilson,  M.A.,  F.R.S  ,  58,  Holland  park,  W 
Swan.  Robert,  M.  W.,  15,  Walmer-crescent,  Glasgow 
|]Swinburne,  James,  66,  Victoria-street,  S.W. 
Sworn.  .Sidney  Augustus,  The  New  Municipal  Technical  School, 

Gravesend 
Sykes,  James,  76,  Lockwood-road,  Huddersfield 
Syke3,  M.  Carrington,  L.P.H.  Lond.,  L.RC.P.  Lond.,  MP.C.S. 

Eng.,  L.S.A.  Lond.,  Sykcshurst,  Barnsley,  Yorks. 
Sykes,  Walter  J.,  M.D.,  59,  Fricnd's-road,  Croydon 
Symes,  K.  Edward,  12,  Wilton-aveniic,  Southampton 
Symons,  Brenton,  11.  Parade,  Truro,  Cornwall 
liSymons,    William     Henry,     M.D.    (Brux.),    D.P.H.    (Ovon.), 
M.E.C.S.  Eng.,  F.LC,  Junior  Constitutional  Club,  Piccadilly, 
W. 

!  Takamat.iu,  T.,  Engineering  College,  Imperial  University,  Tokio, 

Japan 
Takamine,  Jokichi,  6641,  Woodlawn-avenue,  Chicago,  U.S.A. 
Tanner,  Alf.  E.,  Westminster  Hospital,  S.W. 
Tanner,  Henry,  Prof.,  The  Wallauds,  Silver  Hill,  St.  Leonards 
Tate,  Francis  Henry,  9,  Hackins  Hey,  Liverpool 

IITate,  Walter,  43,  Norwood-grove,  Liverpool 
Tate,  William,  Ivy  Cottage,  Oakhill-road.  Putney,  S.W. 
Tatlock.  Robert  R.,  Novara,  Stirling 
Taylor,  Albert,  Technical  School,  Stockport 
Taylor,  Andrew,  11,  Lutton-place,  Edinburgh 
Taylor,  G.  Midgley,  27,  Great  George-street,  Westminster 
Taylor,  Herbert  J  ,  9,  I'ortland  villas,  Bath-street,  Dewsbury 

IjTaylor,  James,  B.Sc,  Government  Meiallurgist,  Department  of 

]\[inc.s,  Sydney,  New  South  Wales 
Taylor,  Juhn,  15,  Lucius-street,  Torquay 
Taylor,  John  G.,  16,  Trinity-street,  Stockton-on-Tees 
Taylor,  R.  L.,  37,  ilaylield-road,  Whalley  Range,  Manchester 
Taylor,  Willi.'tm,  China  Sugar  IJetining  Co.,  East  Point,  Hong  Kong 

ijTcherniac,   Joseph,  Ph.D.,    Thalstrasse   1,    Freiburg,  Briesgau, 
Germany 
Teed,  Frank  L.,  D.Sc,  1.'),  Victoria-street,  S.W, 
Terrill,  William,  42,  St.  George's-terrace,  Swansea 

liTerry,  Edwin,  374,  Brixton-road,  S.W. 
Tcrvct,  Robert,  54,  Penshurst-road,  South  Hackney,  E. 
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Diito  of  Election. 
June  18,  1891 
Feb.  16,  1893 

May  16,  1895 
Xov.  17,  1859 

Dec.  7,  1871 
Mar.  5,  1874 
Feb.  18,  1875 
Feb.  5,  1863 
Mar.  4,  1886 
June  7,  1894 
June  15,  1893 

May  5,  1892 
May  4,  1893 

Doe.  16,  1886 


Feb.  16,  1882 
Xov.  20,  1890 

May  16,  1895 
Dec.  3,  1891 
Feb.  1,  1866 

Feb.  16,  1871 

Dee.  7,  1893 
May  7,  1891 

Dec.  2,  1875 
June  7,  1894 


Trans. 


Trans. 


Trans, 


Dec.  17,  1885 
Nov.  2,  1876 
AprillS,  1858  Tran.s. 
Jan.  18,  1872  Ti-ans. 


Jan.  18,  1872 
May  16,1895 
Dec,  3,  1885 


Trans. 

Trans. 
Trans. 
Trans. 

Trans. 


Tetley,  Frederick,  3,  Mannville-terrace,  Horton-roaJ,  Bradford 
Thaclirah,  Ji-mes  E.,  M.A.,  Pii.D.,  Technical  Schools.   Tavistoek- 

road,  Plymouth 
Theodcsius,  A.  F.,  B.A.,  Univeisiiy  Coll ,  Oxford 
IjThomas,   Andrew,  c'o  M.  C.  Neville,   £«!•,  9,   Hendley-street, 

Adelaide,  South  Australia 
iJThomas,  Charles,  V^oodeote,  Stoke  Bishop 
Thomas,  Harry  Edgcombe,  Hockleaze  Point,  Clifton,  Bri.-<tol 
j  Thomas,  Joseph  AVilliain.Drumpeliier,  Bruuswick-road,  Gloucester 
II Thompson,  Beeby,  55,  Victoria-road,  Northampton 
llThompson,  Claude  M.,  M.A.,  University  College,  CardifT 
Thompson,  Edward  dimming,  48,  Kestrel-avenue,  Heme  Hill,  S.E. 
Thompson,    Frank    Ernest,    97,     Murdock-road,    Handsworth, 

Birmingham 
Thompson,  George-deRoos 
Thompson,     George     E.,    The    Laboratory,    57,    Dock-street, 

Newport,  Mon. 
Thomp.'^on,  \V.  Phillips,  95,  Shrewsbury-road,  Ciaughton,  Birken- 
head 
Thomson,  Andrew,  D.Sc,  10,  PitcuUen-terrace,  Perth 
Thomson,  George  C,  23,  Kersland-terrace,  Hillhead,  Glasgow 
i; Thomson,  John,  Gwydor  Villa,  Elmers  End,  Beckenham 
Thomson,  John  Millar,  King's  College,  AV.C. ;  and  85,  Addisou- 

road,  W. 
Thomson,  William,  Hoyal  Institution  Laboratory,  Manchester 
Thomson,  W.  T.,  UfforJ-villa«,  Walham  Abbey 
Thorne,  Edward  E.  H  ,  care  of  H.  E.  Thorne,  Esq.,  Bridgetown, 

Barbadoes,  West  Indies 
Thorne,  Leonard  T.,  Ph.D.,  8,  Dynevor-road,  Eichmond 
Thornley,  J.,  Brooks,  jun.,  c/o  Felton,  Grimwash,  and  Co.,  JefF- 

cott  street,  Melbourne,  Australia 
Thornton,  A  ,  M.A.,  67,  St.  Marv's-terrace,  Mauuingham 
Thorp,  Walter,  B.Sc.,  Analytical  Laboratory,  Limerick 
IjThorp,    William,    B.Sc,    24,    Crouch  Hall-road,   Crouch   End, 

London,  N. 
IfThorpe,  T.  E.,  Ph.D.  (Held.),  B.Sc.  (Vict.),  D.Sc.  (Dubl.),  LL.D. 
(Glas.),  F.R.S.,  Inland  Eevenue,  Somerset  House.  W.C. 
Thorpe,  Jocelyn  Field,  Ph.D.,  20,  Larkhall  Eise,  Clapham,  S.W. 
Thonger,  C.  G.  Freer,  M.E.A.C.,  Colonial  College,  Hollesley  Bay, 

Suffolk 
Thresh,  J.  C,  D.Sc,  Medical  Officer  of  Health,  Chelmsford 
'Jhudichum,  George  Dupr.>,  Montrose,  Dorset-road,  Merton  Park, 
Wimbledon 

t  Lonsstaef  Meri.iUist,  1831. 
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Date  of  Election. 

Dec.  20,  1880 

Trans. 

Dec.     2,  1860 

Dec.     0,  1895 

Feb.  19,  1863 

Trans. ' 

Mar.  17,  1881 

Trans J 

June    1,  1865 

i 
Trans.' 

Dec.     5,  1389 

Trans. 

3%     7,  1891 

June    2, 1864 

Trans. 

Feb.  21,  1884 

Trans. 

June  21,  1877 

Jan.  15,  1855 

Trans. 

Dec.     S,  1868 

Feb.  16,  1893 

Feb.     2,  1883 

June    6,  1887 

Feb.  18,1892 

Trans. 

May  16,  1S95 

Feb.  15,  1894 

Mar.  15,  1888 

June  16, 1881 

Dec.    5,  1889 

May     5,1892 

Dec.     2,  1886 

Feb.   20,1896 

Dec.    6,  18S8 

Feb.     1,  1883 

Trans. 

Feb.  21,  1889 

Trans. 

Dec.   15,  1892 

Feb.    2,  1871 

Feb.    2,  1888 

Trans. 

June  19,  1879 

May    6,1892 

Feb.  17,1876 

Dec.     7,  1876 

Dec      3,  1885 

April  6,  1876 

Nov.  16,  1865 

Thudichum,  John  L.  AV.,  M.D.,  11,  Pembroke-gardens,  AV. 

Thwaite,   13.  H.,   Moorfields-chambers,    95    and    97,   Finsbury- 
pavement,  E.G. 

Tibbals,  AV.  J.,  72,  Lafayette-avenue,  Detroit,  Miob.,  U.S.A. 

Tichborne,  C.  E.  C,  Ph.D.,  15,  North  Great  George-street,  Dublin 

Tiemann,   Ferdinand,   Prof.,  Dr.,    ]\irkstrasse,     AA''annsce,  near 
Berlin 
jjTilden,  AA'illiam  A.,  Prof.,  F.E.S.,  9,  Ladbroke-gardens,  AV. 
llTingle,  J.  Bishop,  Ph.D.,  Gordon'.s  College,  Aberdeen 

Tocher,  James  Fowler,  A.I.C.,  1,  Chapel-street,  Peterhead 

Tomlinson,  Charles,  F.R.S.,  7,  North-road,  Higbgate,  N. 
IITompson,  Frederick  AVilliam,  1,  St.  Mildred's-road,  Kamsgale 
l|Toms,  Frederick  AVoodland,  F.I.C.,  21,  Grove-place,  Jersey 
iJTookey,  Charles,  Museum  of  Practical  Geology,  Jermyn-street, 
S.AV. 

Tosh,  Edmund  G.,  The  Lund,  Ulverston,  Lancashire 
IjTowers,  John  AA'illiam,  Branlwood,  AUerton,  Liverpool 

Townsend,  Charles  F.,  31,  Elm.s-road,  Clapham  Common,  S.W. 
||Traphagen,  Dr.  Frank  AA'.,  College  of  Agriculture,  &c.,  Bozeman, 
Montana,  U.S.A. 

Travers,  Morris  AA''.,  2,  Phillimore-gardens,  Kensington,  AA'^. 

Treharne,  F.  G.,  AA''rangbrook,  Llanishen,  near  Cardiff 

Trench,  George,  Cotton  Powder  Co.,  Faversham 
iJTrewby,  Herbert,  Radnor  House,  Ribbles:lale-road.  Horns^y,  N. 

Trigger,  Oliver,  Chemical  Dept.,  Royal  Arsenal,  AA''oolwich 

Tucker,  AVillis  G.,  M.D.,  Albany,  New  York,  U.S.A. 

Tuer,  Arthur  Holt,  Thornhill,  AVigan,  Lancashire 

Turner,  Arthur,  L.D.S.  Ed.,  The  Limes,  Aylesbury 

Turner,  B.  B.,  B  S.-.,  28,  Lady  Somer.set-road,  N.AV. 

Turner,  Charles,  225a,  O.xford-strect,  Manchester 
I  Turner,  Thomas,  Ro.seneath,  Rowley  Park,  Stafford 

Turpin,    George    Sherbrooke,    M.A.    (Cantab),    D.Sc.    (Lond.), 
Schoolhotxse,  Swansea 

Turton,  Albert  Henry,  F.R.G.S. 
llTustin,  John  Eobt.,  North  End  House,  The  Marina,  Deal 

Tutton,  Alfred  E.,  6,  Manor-road,  Holywell,  O.xford 

Tweedie,  George  E.,  S,  A^ictoria-parade,  East  Clift,  Rimsgate 

Tweedie,  Thomas  Shoitridge,  The  Moat,  Annan 

Typke,  P.  G.  AV.,  Ravenhurst,  New  Maiden 

Tyrer,  Thomas,  Stirling  Chemical  AVorks,  Abbey-lane,  Stratford 

Tyson,  Thomas  B.,  1,  New  China  Bazaar-street,  Calculta 

llUdall,  Thomas  Bertram,  Newcastleunder-Lymc,  Stafforlshire 
Umney,  Charles,  50,  Southwarkstrect,  S.E. 
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Date  of  Election. 

Feb.   16,  1893     Trans.  Umney,  John  C,  50,  Southwark-street,  London,  S.E. 

Feb.  21,1889  1             j  L'nderhill,  Thomas  J.,  6,  The  Terrace,  Eoyal  Victoria  Yard.  Dept- 

1  ford,  S.E. 


Mar.  16,  1882 
Mar.     6,  1890 

Dec.     1,  1S87 

Mar.    1,  1«83 
Dee.     7,  1882 

June  15, 1893 

Dec.     6,  1894 
AprillT,  1879  '  Trans. 

Feb.  19,  1891   I 

May     6,  1S81 
Jan.  18,  1S72 

May  16,  1889 

Feb.  21,  18S4 
Jan.  17,  1884 

April  4,  1£89 
Xov.  19,  1885 


iiVacher,  Francis,  7,  Shrewsburj--road,  Ovton,  Birkenhead 
Valentin, Basil  William,  Messrs.  Buckley  Bros.,  Brewery,  Llanelly, 

S.  Waks 
liVargas,  Vergara   J.    M.,    237     P.O.    Box,    Bogota,    Co'umbia, 

S.  America 
Vasey,  S.  A.,  Kingsthorpe,  Lower  Park,  Lougliton,  Es.scx 
Vasey,  Thomas  E.,  0,  South-parade,  Lecd?,  and   P.O.,  Box  1149, 

Montreal.  Canada 
Vautin,  Claude  T.  J.,  42,  Old  Broad-street,  E.G.,  and  3,   Upper 

Hamilton  terrace,  N.W. 
Vaiix,  Cuthbert,  11,  Thornhill-park,  Sunderland 
A'eley,  Victor  H.,  M.A.,  F.E.^.,  22,  Norham  road,  and  University 

Museum,  Oxford 
Veiling,   F.   W.  De,  B.A.,   Higher  Grade  Board     School,   The 

Boulevard,  Hull 
Venable,  Frank  P.,  Ph.D.,  Chapel  Hill,  Xortli  Carolina 
Vincent,  Charles  W.,  F.E.S.E.,  F.C.S.  of  Berlin,  Reform  Club, 

Pall  .Mall,  S.W.,  and  Royal  Institution,  W. 
Virtue,  William,  Abbey-street   and  Waterside  Distilleries  and 

Mills,  Londondeiry 
ilVoelcker,  Edward  William,  22,  Tudor-street,  Blackfriars,  E.C. 
jjVoelcker,    John    A.,    Ph.D.,    20,     Upj'er    Phillimore  gardens, 

Kensington,  W. 
:;Vos=,  Walter  Arthur,  159,  Croydon-road,  Anerley,  S.E. 
Vulte,  Hermann  T.,  Ph.D.,  School  of  Mines,  Columbia  College, 

East  4Qth-street,  corner  of  4th-avenue,  Xew  York 


Feb.     6,1890 

Dec.  6,  1894 
Apriin,  1884 

Feb.  IG,  1893 

May  17,  1888 
Dec.  7,  1893 
Feb.  15,  1866 
Feb.  16,  1893 


Trans. 


Wade,  John,  B  Sc.  (Lond.),  AVyvenhoe,  Purlcy,  and  Guy's  Hos- 
pital, S.E. 

Wagner,  W.  G.,  Glyndhurst,  Ealing  Common,  W. 

Wainwright,  J.  Howard,  Ph.D.,  22,  West  46th  Street,  Xew  York, 
City,  U.S.. \. 

Wait,  Chas.  E.,  Prof.,  L'niversitj'  of  Tennessee,  Knoxville, 
U.S.,  X.A. 

Wait,  Frank  Goodell,  Geological  Survey  Department,  Ottawa 

Walden,  William  Herbert,  57,  Felix-road,  Brixton,  S.W. 

Walenn,  W.  H.,  9,  Carleton-road,  Tufuell  Park,  X. 

AValke,  Willoughby,  la  Lieut,  Fort  Monroe,  Virginia,  U.S., 
N.A. 
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Date  of  Election. 


Jan.  16,  1868 

Mar.  17,  1881 

1 

i 

Jane    7,  1894 

Trans.' 

Dee.     5,  1889 

Feb.     6,  1890 

Trans. 

Feb.     -2,  1865 

Trans. 

Aprill7,1890 

Dee.     6,  1888 

Feb.  17,  1881 

April  17,  1879 

June    4,  1884 

De.-.     5,  1878 

Mar.    3,  1SS7 

Mar.    1,  1883 

Eee.     G,  1888 

Mar.  20,  1884 

April  21,  1864 

May  16,  1S9'5 

Dec.     3,  189L 

1 

1 

April  20,1871 

Dec.     4.1873 

May  20,  1875 

Mar.  19,  1863 

Trans. 

Feb.  21,  1895 

June  15, 1893 

Dec.     7,  1871 

Mny     5,  1891 

Dec.     6,  189  4 

Dec.     6,  1888 

Nov.  17,  1887 

Trans. 

May  16,  1895 

Nov.  16,  1882 

June    7,  1894 

Dee.     6,1804 

April  4,  1889 

Mar.  15,  1888 

May     4,  1893 

Mar.    5,  1885 

llWalker,  Maj.-Gen.  Alexander,  C.3.I.,  E.A.,  Director-General  of 

Ordnance,  Kace  View,  Simla,  India 
II  Walker,  Archibald,  B.A.,  8,  Crown-terrace,  Dowanhill,  Glasgow 

Walker,  Chas.  H.  lU.,  B.A.,  28,  College  Grove-road,  Wakefield 

Walker,  Daniel,  A.K.C.,  B.Se. 

Walker,  James,  Prof..  D.Sc,  8,  Windsor-terrace,  Dundee 
j, Walker,  J.  F.,  M.A.^  45,  Bootliam,  York  :  and  Sidney    College, 
Cambridge 

Walker,  James  S.  H.,  M.B.,  CM.,  11,  Leopold-atreet,  Nairn 

Walker,  J.  T.  Ainslie,  McMurray's  Royal  Paper  Mills,Wandsw(irt]i 

Walker,  Robert  William,  Bank  Cottage,  Elgnorth,  near  Bolton 
IJWalker,  Thomas  HatSekl,  1,  Picton-place,  Xewcastle-on-Tyne 
II  Wallace,  Prof.  Robert,  The  University,  Edinburgh 
ir»Valler,  Ehvyn.  I'h.D.,  440,  Lst-avenue,  New  York 

Wallis,  Henry  Weston,  11,  Probyn-road,  Tulse  Hill,  S.W. 
||Walmsley,  E.  MuUineux,   D  Sc,    Northampton    Institute,    St. 
John  Street-road,Clerkenwell,  E.C. 

Walrond,    Edward  Dalrymple,    B. A,    North    Eastern   Counties 
School,  Barnard  Castle,  Durham 
11  Walton,  Thomas  Ulrick,  B.Sc,  F.I.C.,  Colonial  Sugar  Refinery 
Co  ,  Sydney,  New  South  Wales 

Ward,  George,  BuLkiugliam-terrace,  Headingley,  Leeds 

Ward,  G.  T.,  Hallam  Fields,  like  ton 

Ward.  Thomas  Armistead, 

AVard,  William,  Sheffield  Moor,  Sheffield 

AVarden,  C.  J.  H.,  Prof,  of  Chemistr}',  Medical  College,  Calcutta 

AVardle,  Thomas,  F.G.S.,  Leek,  Staffordshire 
llWarington,  Robert,  F.R.S,  High  Bank,  Ilarpenden,  St.  Alb.ins 

Warington,  T.  C,  52,  Regents-road,  Hanley,  Staffs. 

Warmingion,Edward  A.,  Ph.D., F. I.e. ,36,  Cannon-st., Birmingham 

Warner,  George  Joseph,  41,  Albert-road,  Widnos 

Warren,  Cyprian  A.,  Messrs.  Watney's  Brewery,  Richmond 

Warren,  AV.  L.,  12,  Westland-row,  Dublin 

AVarrick,  Frederic  AValmsley,  59,  Great  Ormond-street,  AA''.C. 

AVarrington,  Arthur  AA'alley, University  Coll.  of  Wales,  Aberystwith 

AA^irwLk,  A.  AV.,  Minah  Mines,  AVickes,  Mont.,  U.S.A. 

Waterfall,  Charles  J.,  Marienberg,  Somerville  road,  Bristol 

Watcrfield,  A.  Swainson,  Grammar  Sdiool,  Bromyard, \\'orcester 

Waterliouse,  Robert,  10!,  Lcadenhall  street,  E.C. 

AA'aterJiouse,  AA'm.  John,  B.Sc,  Christ  Church,  Oxford 

AVatt.s,  Edward  Arthur,  Coromandel  Gold   Mg.   Co.,   Oorgaum, 
ilysore 

Watson,  A.  Forbes,  Chemistry  Dept.,  University  of  Edinburgh 

Watson,  Charle?,  AValsden  Chemical  Works,  near  Todmorden 
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Dute  of  Election. 

Jan.  18,  1872 

June  16,  1887 

May    4,  1882 

Mar.    1,  1883 

Jan.   20,  1876 

Trans. 

June  2J, 1877 

Mar.    1,1883 

Trans. 

Feb.     1,  1872 

Trans. 

Dec.     5,  1878 

Trans. 

Dec.     6,  1888 

June    6, 1872 

Mar.    1,  1883 

Trans. 

Mar.    ],18G6 

June  21,  1877 

April   4,  1889 

Feb.  16,  1838 

Dec.     7,  1893 

Feb.  19,  1891 

June  19, 1884 

Trans. 

Feb.     6,  1890 

Feb.  18,  1888 

Trans. 

Dec.  15,1892 

Dec.     6,  1883 

Mar.    4,  1886 

May     5,  1892 

June  15,  1893 

May     3,  1894 

Feb.  16,1893 

May  16,  1895 

April  17, 1879 

Feb.  16,  1-93 

Watson,  David,  D.Sc,  The  Broui^'hton  Copper   Works,  Salt'ord, 
Manchester,  and  Willow  Bank   Hou.sc,  Kersal  Dale,,  Higher 
Broughton 
il  Watson,  Frederick  Percy,  6  and  7,  Bailgate,  Lincoln 

Watson,  George,  Ki,  East  Kelson-street,  Whitevale,  Ghisgow 
il  Watson,  Thomas  Donald,  16,  St.  Mary"s-road,  BaysAvater,  W. 
li  Watson,  W.  H. 

Watt,  Alexander,  c  o  Messrs.  Macfie  and  Son-',  34,  Moorficlils 
Liverpool 

Watts,  Francis,  Govt.  Laboratory,  St.  John's,  Antigun,  W.  Indies 
II  Watts,  John,  D.Sc,  Merton  College,  Oxford 

Watts,  John  L,  Fdirleigh,  Hartford,  Cheshire 

Way,  Edward  J.,  F.LC.  Eastleigh  Syndicate,  Box  84,  Keerks- 
dorp,  Transvaal,  S.A.R. 

Weaver,  EicharJ,  C.E.,  The  Sanitary  Laboratory,  Manor-street, 
Claphani,  S.W. 

Webster,  Charles  Stuart,  Malvern  House,  Eedland,  Bristol 

Webster,  G.  W.,  33,  Bi-idge-street-row,  Chester 

Webster,  William,  Glencot,  Blackheath  Park,  Blackheath,  S.E. 

Weir,  P.  A.,  Surgeon-Major,  M.B.,  Agency  Surgeon,  Beloochistan, 
via  Quetta 

AVek'h,  J.  Cuthbert,  Messrs.  Simonds,  The  Brewery,  Eeading 

Welchman,  Frank  Ernest,  16,  Carlton-road,  Putney  Hill,  S.W. 

AYellington,   Stephen   N.,   M.LC.E.,    The   Bungalow,   The   Gas 
Works,  Parel,  Bombay 

Wells,  James  S.  C,  Ph.D.,  Hackensack,  New  Jersey,  U.S.A. 

Wells,   S.  Russell,   B.Sc.,  M.B.,  29,  Devonshire-.street,  Portland- 
place,  W. 

Werner,  Emil  A.,  5,  Church-avenue,  Kathmine.s,  Dublin 

Westaway,  Frederick  William,  B.A.,  Fair  View,  South  Woodford 

Wetzel,   Henry  A.,    Messrs.    Parke,   Davies   &   Co.,    Box   470, 
Detroit,  Michigan,  U.S.A. 

Wertheimer,  Julius,  Prof.,  B.Sc,  B.A.,  F.I.C.,  Merchant  Ven- 
turers' Technical  College,  Bristol 

Whallej-,  Lawreuce  J.  de  Lancaster,  26,  Park-place,  Greenwich, 
S.E. 

Whalley,  Sydney,  38,  Havelock-street,  Canterbury 

AVheeler,  H.  L.,  Ph.D.,  1812,  Prairie  avenue,  Chicago 
II  Wheeler,    William    Ernest,    18,  Bessborough-gardens,  Pimlico, 
S.W. 

Whiston,  W.  A.,  Blurton-road,  Fenton,  Staffs 

Whitaker,  Thorp,  Messrs.  Eipley  &  Sons',  Dye  Works,  Bradford, 
Yorkshire 

White,  H.  C,  Prof.,  Athens,  Georgia,  U.S.A. 
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Date  of  Election. 

Dee.  3,  1891 

1 

Mar.  20,  1862 

i 

April  4,  1889 

Dec.  7,  1893 

i 

Feb.  5,  1835 

Do.'.  5,  18S9 

Dec.  15,  1892 

June  16.  1892 

AprillS,  1886 

Proc. 

Nov.  5,  1863 

June  15, 1893 

Dec.  5,  1889 

Dec.  5,  1SS9 

May  16,  1895 

Dec.  15,  1892 

May  7,  1891 

June  16, 18SI 

Feb.  19,  1891 

May  4,  1S93 

Dec.  17,  1885 

1 

Feb.  19,  1891 

, 

Jan.  10,  1862 

Trans. 

Feb.  -21,  1895 

Dec.  1.5,  1892 

Dec.  5,  1895 

June  21,  1883 

Proc. 

June  IS,  1891 

Dec. 


1872 


Mar.     5,  1885  '  Trans. 
Feb.  19.  1874     Trans. 


Dec.  15,  1892 

Feb.  7,  1878 

Feb.  15,  1394 

May  15,  1848 

Trans 

Dec.  4,  1874 

Trans. 

Mar.  4,  1886 

Trans. 

June  15. 1871 

Dec.  5,  1872 

Dec.  5,  1892 

AVhite,  Henry,  43,  Woodstock-road,  Sheffield 
While,  Leedham,  2,  Lime  street-square,  E.G. 
1;  White,  John  Tsawoo,  MA,  F.t.C,  Treasury  OtSce,  Katha,  Upper 
Burmah 
White,  Vrilliam  Gilchrist,  Broadbottom  P.  0.,  near  Manchester 
Whitehead,  Henry  H.,  The  Eoyal  Brewery,  Brentford 
Wbitehouse,  William,  Albany  House,  Bradmore,  Wolverhampton 
AVhiteside,  John  Lowe,  51,  Cannon-street,  Bolton 
AVhiteley,  Fred.,  B.A.,  Broome  House,  Shrewsbury 
Whiteley,  R.  Lloyd,  20,  Beeches  road,  W.  Bromwich 
AVhitfield,  John,  113,  Westborough,  Scarborough 
Whittaker,  Thomas,  76,  Arden-terrace,  Accrington 
Whittam,  Matthew,  M..\..,  The  Isle  of  Wight  College.  Ryde 
Wigan,  Basil  P.,  Pihondda  Valley  Brewery  Co.,  Trehcrbert 

Wigley,  H.  F.  A.,  1,  Eton-grove,  Dacre  Park,  S.E. 

Wigham,  F.  H.,  Cherrygarth,  Eastmoor-road,  Vrakefield 
j|Wild,  John,  28,  Hyde-road,  Woodley,  Stockport 

Wilke.s,  J.  P.,  54.V,  Old  Broad-street,  E.G. 

Wilkinson,  David,  £44,  St.  Paul's  road,  Pieston 

Wilkinson,  John,  Drighlington,  near  Bradford 

AVill,  Wm.  Watson,  1,  St.  Agnes-place,  Kennington  Park,  S.E. 

Will,  W.,  Ph.D.,  Beethhoven-strasse,  Xo.  1,  Berlin,  X.W. 
i;Williams,  C.  Greville,  F.R.S.,  F.I.C.  Castlemaine,  Oakhillroad, 
Putney,  S.W. 

Wi'Iiams,  Evan,  Gas  AVorks,  Manchester 

Williams,  John,  Government  Laboratory,  British  Gu'ana 

AVilliams,  J.,  B.A.,  Wesley  Coll.,  Sheffield 

Williams,  Piowland,  .Sunny  Lea,  Aldcliffe-road,  Lancaster 

Williams,  Seward  W.,  c  o  Scabury  and  Johnson,  8,  Brigliton- 

aveuue.  East  Orange,  New  Jersey,  U.S.A. 
Ij Williams,  Tiiomas,  Chemical  Laboratory  and  Assay  Office,  A, 

Queen  Insurance-building,  10,  Dale-street,  Liverpool 
j  Williams,  Walter  CoUingwood,  B.Sc.  68,  Grove-.street,  Liverpool 
I  William.*,  W.  Carleton.  25,  Brooragrove-road,  Sheffield 

Williams,  William,  County  Offices,  Wi  stgate-strect,  Cardiff,  and 
63,  Plymouth-road,  Pcnarth 

Williams,  W.  J.,  G35,  Market-street,  Camden,  N.J.,  U.S.A. 

Wiiliam.s,  W.  Lloyd,  10,  Miskinroad,  Dartford,  Kent 
lAVilliamson,  A.  W.,  LL.D.,  F.R.S.,  High  Pitfcld,  Haslenr.ere 
j  Williamson,  Robert,  Low  AValker,  Xewcast'.e-OQ-Tyne 

Williamson,  Sidney,  Cent.  Tech.  Coll.,  S.  Kensington 

AVillmore,  Charles,  Queenwood  College,  near  Stockbridgc,  Hants 

Wilis,  Jos.  Lainson,  c,o  Dr.  Wyatt  12,  Old  Slip,  New  \  ork 

Wilsmore,  N.  Y.  M.,  31,  Stanley-gardens,  Hampstead.  N.W. 


FELLOWS    OF    THE    CHEMICAL    SOCIETV. 


65 


Dare  of  Election. 

Feb. 

5, 

1835 

June 

19, 

1879 

Dec. 

6, 

1894 

June 

21, 

1883 

Xov. 

19, 

1855 

Feb. 

21. 

1895 

Apii 

1, 

1875 

I^Iaj 

16, 

1878 

May 

16, 

1895 

Dec. 

3, 

1891 

Xov. 

20, 

1890 

Dec. 

6. 

1894 

Dec. 

7, 

1871 

Dec. 

J  7, 

1885 

Feb. 

t>, 

1874 

1884 

1887 

1893 
1894 

1895 
1876 
1857 

1891 
1876 

1867 
1889 
1860 
1890 
1884 
1880 
1871 

1892 
1888 

1889 
1889 
1885 


Trans. 


Trans. 


Trans. 


Trans. 


Wilson.  A.  C,  Borough  Hall,  Stockton-oii-Tecs 
II Wilson,  Charles  J.,  14,  Old  Queen-street,  Westminster 

Wilson,  Christopher,  The  Gnimiuar  School,  Maiichoster 
llWilson,  Da\id,  jun.,  Carbeth.  Killearn,  by  Glasgow 

Wilson,  G.  F.,  F.R.S.,  Heatherbank,  Weybridge  Heath 

Wilson,  H.,  146,  High-street,  Southampton 
II Wilson,  James,  M..i.,  Barrister-at-law,  2,   Essex-court,   Temple 

and  15,  Highbury-grange,  Highbury,  X. 
li  Wilson,  James  Henrj-,  6,  Fenchurch-buildings,  E.C. 

Wilson,  John,  B.Sc,  Battersea  Polytechnic,  S.W. 

Wilson,  John  Henry,  A.I.C.,  29,  Eadford-street,  Coventry 

Wilson,  J.  Mitchell,  il.D.,  Medical  Officer  of  Health,  Dorxcaster 

Wilson,  R.  H.,  Washing  Stocks  Farm,  Bromsgrove 

Wilson,  William  John,  6,  Maiden-road,  Watford 

Wilson,  William  M.,  63,  Queeas square,  Bristol 

Wiltshire,   Thomas    Pemberton,   c/o    Xew    York  Tartar    Com- 
pan}',  Oth-street  and  Gowanus  Canal,  Brooklyn,  Xew  York 

Wilton,  Thomas,  The  Gas  Light  and  Coke  Co.,  Beckton,  Xorlb 
Woolwich 

Winder,  Bartleit  W.,  Sunny  Bank  House,  43.  Broomhall-place, 
Sheffield 

Winder,  Edward  Humphreys,  Westminster  School.  S.W. 

Wing-ate.  Hamilton  M.,  B.Sc,  Bishopscourt,  Ilaliarat 

Wingtield,  T.  E  ,  Xelson-square,  Bolton 

Wjjiser,  P<!rey  James,  Greendale,  Bebington,  near  Birkenhead 

Winstone,  Benjamin,  M.D.,  100,  Shoe-lane,  E.G.,  and  53,  Russell- 
square,  W.C. 

Winterton,  A.  W.,  6,  Linden-terrace,  Roth^rham 

AVitt,  Otto  X.,  Ph.D.,  33,  Lindenallee,  Wea  end,  Charlottenburg, 
near  Berlin 

Wood,  Augustus  A.,  74,  Cheapside,  E.C, 

Wood,  Charle.^,  21,  Queen's-road,  Bradford,  Yorks 
jiWood,  Charles  Henry,  Bellevue,  Eusham-road,  Fgham 

Wood,  Sidney,  B.Sc,  S.  Kensington  Museum,  S.W. 

Wood,  William  H.,  B.A.  (Oxon.),  La  Martini^re,  Calcutta 

Woou,  W.  H.,  3,  Xew-road,  Halifax 

AVoodcock,  Eeginald  C,  The  American  and  Continental  Sanita- 
tion Company,  636  to  642,  West  55th-street,  Xew  York 

Woods,  Hugh,  11,  Archway-road,  Highgate,  X. 

AVoodward,  James,    B.Sc,    B.A.,    F.I.C.,    141,    Osborne-road, 
Forest  Gate,  E. 

Woolf,  Mortimer,  16,  Greville-place,  X.AV. 

Woosnam,  Richard  AV.,  4-3,  Dean-road,  AA'illesden  Park,  X.AV. 

Wormley,  Theodore  G.,  M.D.,  University  of  Pennsylvania,  De- 
partment of  Medicine,  Philadelphia 

E 
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Date  of  Election. 

Dec.  IS,  1884  ' 

Feb.  4, 1858  j  Trans, 

T>ec..     5,  1895  ] 

Feb.  21,  J  878  ,  Trans, 


June  7,  1894 
Mar.  4,  1886 
Feb.  4,  1864 
Feb.  19,  1891 


Trans. 


Dee.  2,  1S80 
Nov.  ?0, 1884 
May     7, 1885     Trans. 


June  4,  1874 
Dec.  16,  1886 
Feb.  5,  1S?5 
Mar.  4,  1886 
Mar.  15,  1877 

Dec.  4,  1890 
Feb.  21,  1895 
June  21,  1877 
Feb.  5,  1874 
June  16, 1887 


Feb.  16,  1882 

Dec.  16,  1894 
Nov.    6,  1873 


April  4,  1878 


Trans. 


Trans. 


Trans, 


Trans. 


llWorrall,  J.  Hall,  F.I.C.,  Howsley,  Cliapeltown,  near  Sheffield 
|[Wor.'-ley,  Philip  J.,  Eodney  Lodge,  Clifton,  Bristol 
Wright,  H.  E.,  Springhurst,  Hartburn,  Stockton-on-Tees 
Wright,    Lewis    Thompson,   1,   Victoria  -  street,    Westminster, 

s."\\r. 

"Wright,  Eoberc,  11,  Eagle-parade,  Buxton 

Wright,  "William  T.,  8,  Grange-crescent,  Sheffield 

Wrightson,  John,  Charford  House,  Salisbury 

Wyatt,  Thomas  M.,  Chemical  Department,  Eoyal  Arsenal,  Wool- 
wich, S.E. 

Wyborn,  John  Middleton,  26,  "Widmore-road,  Bromley,  Kent 
||"Wyley,  W.  Fitzthomas,  Wiieatly-street,  Coventry 

"Wynne,  W.  V.,  D.Sc,  Eoyal  College  of  Science,  South  Kensing- 
ton, and  35,  Parson's-green,  Fulham,  SAY. 

Yates,  Robert,  64,  Park- street.  South wark 
Yoshida,  H.,  Science  College,  Imperial  University,  Tokyo,  Japan 
Young,  Alfred  C,  64,  Tyrwhitt  road,  St.  John's,  S.E. 
iJYoung,  Brougham,  Pdverside  Works,  Hackney  Wick 
Young,  Frank  W.,  High  School.  Dandee,  and  Woodmuir,  West 

Newport,  Fife,  N.B. 
IIYoung,  George,  Ph.D.,  Firth  College,  Sheffield 
Young,  H.  Stow,  13,  Balham-grove,  S.'W. 
Young,  J.  Eymer,43,  Sankey-street,  Warrington 
Young,  John,  164,  Bath-street,  Glasgow 

Young,   John    William,    B.Sc,   B.A.,    Analyst's  Office,    Great 
Northern  Railway  Plant,  Doncaster,  and  25,  Hall  Gate,  Don- 
caster 
IJYoung,  Sydney,  D.>^c.,  F.R.S.,  University  College,  Bristol,  and 

10,  WiudEor-terrace,  Clifton,  Bristol 
Young,  James,  4,  Plum.stead  Commou-road,  "Woolwich 
11  Young,  "W.  C,  Normanlmrst,  High-road,  Romford,  and  Chemical 
Laboratory,  Aldgate  House,  E.G. 

Zingler,  Maximilian,  19,  Bucklanderescent,  Bidsize  Park,  N.W., 
and  16,  Feuchurch-street,  E.C. 


FOREIGN"   MEMBERS. 
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FOREIGN    MEMBERS. 


Date  of  Election. 
May  18,  1876 
Feb.  1,  1883 
Mar.  1  1860 
Feb.  2,  1888 
Feb.     1,  1842 


NUMBER   XOT   TO    EXCEED    FOKTT. 

Baeyer,  Adolph  von,  F.R.S  ,  University  of  Munich 

Beilstein,  Prof.  F.,  Ph.D.,  Technological  Institute,  St.  Petersburg 

Berthelot,  M.,  F.R.S.,  College  de  France,  Paris 

Boisbaudran,  Lecoq  de,  36,  Eue  Prony,  Paris 

Bunsen,  E.  W.,  Ph.D ,  F.RS.,  University  of  Heidelberg 


June  19,  1862  •    *CannizzOTO,  S.,  Senato  di  Eoma 

Feb.     1,1883  ■■      Cleve,  Prof.  P.  T.,  Ph.D.,  University,  Upsak,  Sweden 

Feb.     1,  1883  Erlenmeyer,  Prof.  E.,  Ph.D.,  Frankfurt-on-Main 

June  16,  1392  Fischer,  Emil,  Pli.D.,  University  of  Berlin 

Feb.     1,  1883  Fittig,  Prof.  E.,  Ph.D.,  University,  Stras-^burg 

Xov.     4,  1844  Freseuius,  C.  Eemigiu.*.  Ph.D.,  Wiesbaden 

May  18,  1876  Friedel,  C,  Ecole  dus  Mines,  Paris 

May     3,  1866  Gibbs,  Prof.  Wolcott,  Cambridge,  Mas.sachusetts,  U.S. 

June  16,  1892  Graebe,  Carl,  Ph.D.,  University  of  Geneva 


Feb.     2,  1888 
June  19,  1862 


HoflF,  Prof.  J.  H.  van't,  Ph.D.,  103,  Stadtonderskade,  Amsterdann 
Kekule,  Prof.  A.,  F.E.S.,  University  of  Bonn 


Feb.     2,1888  Ladenburg,  I'rof.  A.,  Ph.D.,  Kaiser  Wilhelmstrasse,  43,  Breslau 

Feb.     2,  1888  Landolt,  Prof.  H  ,  Ph.D.,  KGniggratzsrstrasse,  123b,  Berlin.'W. 

June  16,  1892  Lieben,  Adolph,  Ph.D.,  University  of  Vienna 


Feb.     1,  1883     '    fMendeleef,  Prof.  D.,  Ph.D.,  University,  St.  Petersburg 


*  Faraday  Lecturer,  1872. 
t  Faraday  Lecturer,  1389. 
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Feb.     1.1883  Meyer,  Prof.  Victor,  Ph.D.,  University  of  Heidelberg 

Feb.     2,  1888  Nilson,  Prof  L.  F.,  Ph.D.,  .\lbaiio,  Stockholm 
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ERRATA. 

"  dithouic  "  read  "dithiouic." 
' '  Laurence ' '  reiid  * '  Lawrence. " 

"  a-chloro-o-methyl-a'-pyridine  carboxylic  acid"  read 

a'-methyl-7-pyridine  carboxylic  acid." 
"  impurities"  read  "  sulplnirio  acid." 
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Thomas  Hannibal  Aquino,  Gadag,  Dharwar  District,  India.  Alfred 
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The  following  is  the  text  of  the  letter  which  has  been  received  from 
Professor  Stanislao  Cannizzaro,  acknowledging  the  address  presented  to 
him  by  the  Society  on  the  occasion  of  his  jubilee. 

To  the  Council  and  Fellows  of  the  Chemical  Society  of  London. 

Gentlemen, — I  beg  to  offer  to  your  Society  the  report  of  the  cele- 
bration of  my  seventieth  birthday,  together  with  the  volume  containing 


it  gave  a  small  amount  of  crystalline  osazone,  it  perhaps  contained 
maltose. 

When  the  tlu-ee  substances  above  named  are  treated  Avith  an  excess 
of  diastase  at  60^  for  a  few  houi's,  the  approximate  reducing  powers  of 
the  products  are  11  =  90  ;  91"5  ;  94,  respectively. 

There  are  now  ample  data  to  conclude  that  starch,  when  hydrolysed 
by  diastase,  is  converted  into  a  series  of  maltodextrins  of  gradually 
decreasing  molecular  weight  and  optical  rotatory  power,  and  of  in- 
creasing reducing  power.  These  appear  to  have  the  optical  and  reducing 
properties  of  mixtures  of  the  original  starch  and  maltose. 

Discussion. 

Dr.  G.  H.  Morris  regretted  that  Messrs.  Ling  and  Baker  had  given 
no  particulars  of  the  substances  they  described  beyond  the  constants 
[aju  and  R.  He  had  therefore  no  means  of  judging  whether  the  sub- 
stances agreed  with  the  maltodextrin  described  by  Mr.  H.  T.  Brown 
and  himself,  nor  was  it  possible  to  follow  the  authors'  line  of  work. 
The  constants  given  for  maltodextrin  a  agreed  fairly  with  the  law 
of  definite  relation  as  formulated  by  Mr.  Brown  and  himself ;  but  the 
maltodextrin  (3  (Prior's  achroodextrin  III)  did  not,  and  the  pvu^ity  of  this 
substance  is  therefore  doubtful.  He  wished  to  learn  more  about  the 
unfermentable  residue  of  isomaltose,  which  the  authors  appeared  to 
regard  as  one  of  the  end-products  of  the  action  of  diastase  on  starch. 
He  did  not  think  it  necessary  to  enunciate  a  new  theory  of  starch- 
conversion  whilst  there  was  still  so  much  dispute  as  to  facts. 

INIr.  Ling,  in  reply  to  Mr.  Chapmax,  said  he  saw  no  reason  for 
assuming  the  presence  of  a  "stable"  dextrin  among  the  products  of 
starch-hydrolysis ;  ultimately  maltose  was  the  sole  product.  In  reply 
to  Dr.  Morris,  he  said  that  much  more  information  would  be  found  in 
the  paper  than  it  had  been  possible  to  give  an  account  of  in  the  brief 
time  at  his  disposal.  It  would  be  seen  that  the  formula?  of  the  malto- 
dextrins could  not  be  calculated  from  the  percentages  of  apparent 
maltose  which  they  yielded. 

*3.  "The  solution  density  and  cupric-reducing  power  of  dextrose, 
laevulose  and  invert-sugar."  By  Horace  T.  Brown,  F.R.S.,  G.  Harris 
Morris,  Ph.D.,  and  J.  H.  Millar. 

The  authors  have  extended  the  methods  described  in  their  previous 
paper  (Proc,  1896,  12,  241)  to  the  examination  of  the  solution  density 
and  cupric-reduction  of  dextrose,  h^jvulose,  and  invert-sugar.  They 
find  that  the  solution  densities  of  the  two  former  differ  considerably 
with  the  same  concentration  of  the  solution,  but  that  the  volume 
occupied  in  solution  by  a  unit  of  weight  of  each  is  less  at  lower  than 
at  higher  concentrations,  consequently  the  divisor  to  be  applied  to  the 


specific  gravity  decreases  with  the  concentration.  The  solution  density 
of  invert-sugar  was  calculated  from  those  of  dextrose  and  Ijevulose,  and 
the  results  so  obtained  were  confirmed  at  various  points  by  dii-ect 
experiments. 

They  also  find  that  the  cupric-reducing  powers  of  the  three  sugars, 
when  determined  imder  their  standard  conditions,  are,  for  dextrose,  k  = 
117  to  105;  for  Ijevulose,  k  =  107'5  to  101 ;  and  for  invert-sugar,  k  = 
111  to  103.  The  higher  numbers  are  obtained  when  a  small  amount 
of  cuprous  oxide  is  precipitated,  and  the  lower  when  redaction  is  carried 
nearly  to  the  maximiun.  When  the  experimental  numbers  are  ex- 
pressed in  the  form  of  a  curve,  it  is  found  that  at  the  one  end,  taking 
the  cvipric-reduction  of  dextrose  at  100,  Ifevidose  is  represented  by  91 '3, 
and  invert-sugar  by  94*2  ;  at  the  other  end  of  the  curve,  the  ratio  is 
100,  94'6,  and  97'5  j  whilst  at  an  intermediate  point,  which  corresponds 
to  the  amount  of  cuprous  oxide  usually  reduced,  the  relation  is,  dextrose 
100,  Itevulose  92'3,  and  invert-sugar  96"15. 

4.  "Derivatives  of  maclurin,  Part  II."     By  A.  G.  Perkin. 

From  maclurin  which  yields  a  pentabenzoyl  derivative  (Konig  and 
Kostanechi,  Ber.,  1894,  27,  1996),  a  pentacetyl  compound  has  not  yet 
been  obtained,  for  by  acetylisation  in  the  ordinary  way  only  sticky 
products  result,  and  when  excess  of  sodium  acetate  is  employed 
(Ciamician  and  Silber,  Ber.,  1894,  27,  1628),  there  is  formed  a  peculiar 
substance  having  the  composition  of  pentacetyl  maclurin  less  1  mole- 
cule of  water.  Judging  from  the  stability  of  maclurin-azo-benzene, 
Cj..HgO,3(N2-C^H-)^„  described  in  a  previous  communication  (Bedford 
and  Perkin,  Trans.,  1895,  67,  933),  when  compared  with  that  of 
maclurin  itself,  it  appeared  proliable  that  this  on  acetylisation  might 
behave  normally,  which  was  found  to  be  the  case. 

Triacetyl-madurin-azohenzene,  ^i:^-fi^{S^Mz'^)J^2^6^b)-^^  orange- 
yeUow  needles,  m.  p.  240 — 243°,  is  insoluble  in  cold  akaline  solutions, 
but  decomposed  by  them  on  boiling.  Suspended  in  acetic  acid  and 
treated  with  sulphuric  acid,  a  quantitative  yield  of  mackn-in-azobenzene 
is  produced.  Phloroglucin-azobenzene  similarly  yields  a  monacetyl 
derivative,  C^H303(CoH.O)(NoC^H-)o,  orange-red  needles,  m.  p.  222— 
223°,  also  quantitatively  decomposed  by  sulphuric  acid  into  the  azo- 
compound.  These  substances  furnished  no  higher  acetyl  derivatives, 
two  hydroxyls  present  in  the  original  molecules  of  maclurin  and 
phloroglucinol  having  assumed  in  their  diazobenzene  compounds  the 
ketonic  condition.  This  method  is  being  applied  for  the  estimation  of 
hydroxyl  groups  in  certain  analogous  substances,  particularly  catechin 
and  cyanomaclurin,  which  combine  readily  with  diazobenzene,  but  do 
not  give  normal  products  on  acetylisation  by  the  usual  method. 

Mention    is  made  of  a  second  pi'oduct  closely    resembling   luteolin 
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trimethyl  etlier,  and  formed  at  the  same  time,  during  the  methylation 
of  luteolin.  This,  though  isolated  many  months  since,  was  not  men- 
tioned at  the  time,  believing  that  the  work  then  published  was 
sufficient  to  establish  pi-iority  foi'  the  fiu'ther  study  of  this  reaction. 
The  author  wishes  to  I'eserve  this  to  himself  for  further  examination. 

5.  "  Halogen-substituted  acidic  thiocarbimides  and  their  deriva- 
tives ;  a  contribution  to  the  chemistry  of  the  thiohydantoins.' ' 
By  Augustus  Edward  Dixon,  M.D. 

Continuing  his  previous  work  on  the  acidylthiocarbimides  (Trans., 
1895,  67,  1040  ;  1896,  69,  855  ;  ibid.,  1593,  etc.),  the  author  endea- 
voured to  prepare  halogen  substitution  derivatives  of  certain  members 
of  the  fatty  acid  class,  in  the  hope  that,  by  combination  with  organic 
bases,  glycolylthioureas  would  be  obtained  of  known  structure,  whose 
relations  to  the  thiohydantoins  produced  by  other  methods  would  serve 
to  decide  the  constitution  of  the  latter. 

The  derivatives  in  question  were  obtained  by  heating  a  mixture  of 
sand  and  lead  thiocyanate  with  the  a-halogenised  acid  chloride  (or 
bromide),  dissolved  in  anhydrous  toluene  ;  as  a  rule,  the  yield  amounted 
to  only  about  60  per  cent,  of  the  theoretical.  On  bringing  the  pro- 
ducts into  contact  with  primary  (or  secondary)  amines,  interaction 
occurred  spontaneously,  with  elimination  of  the  halogen,  and  formation 
of  the  corresponding  substituted  thiohydantoin,  for  instance— 

CH./S 
CHgCl-CO-NCS  +  ToIs^H,  =  HCl  +  i     " ,    >C:NTo. 

CO"!NH 

By  prolonged  boiling  with  hydrochloric  acid,  the   latter   compound  is 

hydi-olysed,  ammonia  being  formed,  together  with  a  substance  (melting 

at  119 — 120°),    identical   with  the    '  orthotolylthiocarbimidoglycolide ' 

obtained   by  Yoltzkow  (Ber.,  1880,  13,  1580)  from  EtOH,ToNCS  and 

CHgCl'COOH.     Since  the  nitrogenised   organic   gi-oup,  introduced  by 

the   base   in  the  formation  of  the  thiohydantoin,   does  not  foi'm  an 

integral  portion  of  its   ring,  whilst,   on  the  other  hand,  the    nitrogen 

withdi-awn  by   hych'olysis  holds  no   organic  i^adicle  in  combination,  it 

follows   that    the    ring   must  exchanse    its  NH  for   oxygen,  thereby 

Cllg-S 
becoming   '  ^  ^  >-C!NTo  ;   thus,  by  an  entirely  different  method,  the 

formula  is  corroborated,  which  Evers  assigns  to  the  corresponding 
phenyl  derivative  {Ber.,  1888,  21,  975).  From  orthotolylthiourea and 
ethylic  chloracetate,  a  thiohydantoin  was  obtained,  agreeing  in  proper- 
ties with  that  produced  from  the  thiocarbimide ;  on  hydrolysis,  it 
affoi'ded  the  same  glycolide,  of  m.  p.  119 — 120-. 

On  the  other  hand,  thiourea,  when  treated  with  a  substituted 
chloracetamide  (e.ff.,  chloracetanilide)  yielded  (P.  31eyer,  Ber.,  1877, 10. 


1965)  thiohydantoin,  together  with  a  substitution  derivative :  the 
phenylthiohydantoin  so  obtained  was  apparently  identical  with  that 
produced  from  phenylthiourea  and  ethylic  chloracetate.  The  essential 
interaction  he  explained  substantially  as  follows. 

CH.,C1  HS  CH,-S 

I    "        +       >c:kh  =  Hci  +  I    ;^_  >c:nh, 

CO-NHPh     NH.,  CO-KPh^ 

and  the  fact  that  ammonia  and  phenylthiocarbimidoglycolide  were 
formed  on  hydrolysis,  appeared  to  agree  satisfactorily  with  the  above 
view  of  its  constitution,  as  well  as  to  fix  that  of  the  glycolide, 

CH,-S  CHo-S 

It  would  seem,  however,  from  Meyer's  paper,  that  the  particular 
phenylthiohydantoin  obtained  from  chloracetanilide  was  not  used  in 
preparing  the  related  phenylthiocarbimidoglycolide ;  it  was  conceiv- 
able, therefore,  that  the  former  might,  though  melting  at  the  same 
temperature,  be  really  isomeric  with  that  produced  by  the  other 
methods.  This  could  be  ascertained  by  examining  the  pi'oducts  of 
hydrolysis,  for  the  withdrawal  from  the  ring  of  its  nitrogenised  group 
would      afford      aniline,     together      with       '  thiocarbimidoglycolide,' 

I  ^  ■>CINH  ;  whilst,  even  if  the  phenyl  group  should  be  retained, 
CO-0  ^  ^  '  1       .;     ft      1 

CH./S 

and  ammonia  formed  instead,  the  product,   '      "         ^-CO,    would    still 

vy  vJ  *  -IN  jc  n 

be  an  isomeride  of  the  true  phenyl  thiocarbimidoglycolide, 

CH,-S 

But,  on  experiment,  the  products  of  hydrolysis,  and  hence  the  thio- 
hydantoin itself,  were  found  to  be  identical  with  those  obtained  in 
other  ways.  Finally,  the  compound  was  decomposed  by  carbon  di- 
sulphide  at  180%  phenylthiocarbimide  being  obtained,  together  with 
rhodanic  acid,  but  not  a  trace  of  tliiocyanic  acid ;  and  hence  the  inter- 
action follows  the  course 

PIT  •**«  r^TT  •^ 

I     '"  >C:NPh-fCSo-  I     -'     >CS  +  PhNCS. 
CO-isH  -     CO-NH 

The  author  therefore  regards  the  known  monosubstituted  thiohydan- 

toins  in   which  the  radicle  is  attached  to   nitrogen,  as   constituted   on 

CHo-S 
the  type,  '     "       >CIISrPv  ;  and    suggests    that    the   formation    of   the 

phenylic  member  from   thiouren  and  chloracetanilide  may  be  due  to  a 


secondary  action,  for  tliiohydantoin  is  also  produced,  together  with 
aniline, 

CHX'l  HS       __^     ^,  ....      CH,-S 

I     -  +         >C:NH  =  PbNH,+  I     -      >C:NH  +  HCli 

CO-NHPh     NHo  -     CO-NH 

and  from,  these,  by  mutual  interaction,  ammonia  and  phenylthiohydan- 

toin  might  result.     Ammonia  was,  in  fact,  expelled,  when  aniline  and 

thiohydantoln    were   heated    together,   with  alcohol ;  and  a  substance 

produced,   which  appeared,   judging  from  its  melting  point,   to  be  its 

phenylic   derivative,    but   the  quantity  obtained  was  insufficient    for 

analysis. 

The  following  compounds  are  described  : 

CHo-S 
Orthotolylthiohydantoin,    i  ^-CINC^H-,. — From    chloracetylthio- 

carbimide   and    orthotoluidine ;    white  prisms,  melting  at    144 — 145° 

(corr.).     "When   boiled  with  baryta- water,  it  yields  thioglycollic  acid ; 

by   boiling,    dilute    hydrocloric   acid,    it    is    slowly    decomposed    into 

CH  'S 
ammonia     and     '  orthololylthiocarbimidoglycolide,'     I     ^     ^CINCyH-. 

The  same  thiohydantoin  is  produced  from  orthotolylthiom'ea  and  ethylic 

monochloracetate ;  its  hydrochloride  melts  at  212*5 — 213'5°  (uncorr.). 

CH./S 
Methylphenylthiohydanto'in,   I     "    \,C'N(CIJ3)Cj3H.. — From  the  thio- 

carbimide  and  methylaniline  ;  flattened  needles,  melting  at  129 — 130° 
(corr.),  and  decomposed  by  boiling  with  caustic  akali  or  baryta-water, 
into  ammonia,  methylanihne,  and  thioglycollic  acid.  It  is  also 
obtained  by  heating  rtrt-methylphenylthiourea,  in  alcohol,  with  ethylic 
monochloracetate  ;  the  hydrochloride  melts  at  193 — 194\ 

Benzylphenylthiohydanto'in,    I     "    ^C'NPh'CH./Ph.     From  benzyl- 

aniline;    it  melts   at    118 — 119°,    and    is    decomposed    by   prolonged 

boiling  with  hydrochloric   acid,   into  benzylaniline,  and   a  substance 

melting  at  abovit  123 — 124°,  probably  '  thiocarbimidoglycolide.' 

Allylphenylthiohydanto'iit. — From  allylphenylthiocarbamide  and  mono- 

chloracetamide,  an  oil  was  obtained ;  it  appears  to  be  a  mixture  of  the 

CH./S  CH.,-S 

two  forms,    i     "  >C:NPh   and    i     "         >:NA11. 

CO-NAll  CO-NPh 

a-Bromojyropionylthiocarhimide,  CHo'CHBr'CO'NCS,   when    treated 

with  orthotoluidine,  affords  methylorthotolylthiohydanto'in, 

CH/CH-S 

'  I        >c:NaH». 

CO-NH 

Crystalline  powder,  melting  at  72 — 73°,  and  decomposed  by  boiling 
dilute  alkali,  with  formation  of  a-thiolactic  acid,  CH.,-CH(SH)*COoH. 


1) 

CH..-CH-S 

DiinetJiylphenylthiohydantoia,        "  i         ^C*N(CH3)Pli.     From  the 

above  thiocarbimide  and  methylaniline  ;   vitreous   plates,  melting  at 
129—130°. 

a-Bromohutyri/ltfiiocarhimide,  CHo'CHg'CHBr'CO'I^CS,  by  combina- 
tion wifh  aniline,  yielded  ethylpJienylthiohydantdin, 

Ca3-CH,CH.S 

White  needles,  m.  p.  148 — 149'  (corr.). 

EtkylorthotolylthioJiydantoin. — A  sandy,  white  powder,  melting  at 
95 — 96°,  to  a  turbid  liquid,  clearing  at  98° ;  the  hydrochloride  forms 
white  needles,  m.  p.  224 — 225°  (corr.).  When  boiled  with  alkali,  then 
acidified  and  mixed  with  ferric  chloride,  followed  by  ammonia,  a 
purplish  coloration  is  produced,  due,  probably,  to  the  presence  of 
a-thiobutyric  acid. 

For  greater  convenience  and  precision  in  naming  '  thiohydantoins  ' 

NH-CH. 

of  the  above  types,  and  the  corresponding  derivatives  of  ClS<^  ^       i     '5 

jSH'CO 

together  with  the  related   '  thiohydantoic '  acids,  the  author  proposes 

a  modification  of  the  nomenclature  at  present  employed. 

6.  "  The  amyl  (secondary  butyl-methyl)  derivatives  of  glyceric, 
diacetylglyceric,  and  dibenzoylglyceric  acids,  active  and  inactive." 
By  Percy  Frankland,  Ph.D.,  B.Sc,  F.E.S.,  and  Thomas  Slater 
Price,  B.Sc. 

The  authors  describe  the  preparation  and  properties  of  amyl  (lajvo- 
active)  glycerate  (dextro-active),  amyl  (inactive)  glycerate  (dextro- 
active),  amyl  (laevo-active)  glycerate  (inactive),  as  well  as  of  the 
corresponding  diacetyl  and  dibenzoylglycerates.  The  interest  attaching 
to  these  bodies  depends,  firstly,  on  those  compounds  with  the  inactive 
amyl  and  active  acid  radicle  filling  gaps  in  the  series  of  active  glycerates, 
diacetylglycerates,  and  dibenzoylglycerates  already  prepared,  and  de- 
scribed by  one  of  the  authors.  The  position  of  the  maximum  rotation 
in  these  series  becomes  thus  more  precisely  localised.  Secondly,  the 
influence  of  one  asymmetric  carbon  atom  on  another  in  the  same  mole- 
cule can  be  ascertained,  and  the  principle  of  the  superposition  of  the 
optical  effects  of  the  asymmetric  carbon  atoms  is  put  to  the  test  and 
.  found  to  hold  good.  Thus  the  authors  show  how  the  optical  pi'operties  of 
the  eight  possible  active  amylglycerates  can  be  calculated  from  a  know- 
ledge of  the  optical  properties  of  two  particular  ones,  and  similarly  in 
the  case  of  the  eight  active  amyl  diacetylglycerates,  and  the  eight  active 
amyl  dibenzoylglycerates. 

In  the  series  of  the  dibenzoylglycerates,  of  which  now  the  methyl 
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ethyl,  propyl,  and  amyl  terms  are  known,  the  rotation  diminishes  from 
the  methyl  to  the  amyl  compound,  and  there  is  every  probability 
that  in  this  series  the  rotation  will  be  found  to  pass  through  a 
minimum. 

The  influence  of  temperature  on  the  rotation  of  all  the  compounds 
described  has  been  also  investigated,  with  the  result  that,  as  before,  the 
rotation  of  the  glycerates  was  found  to  be  but  little  sensitive  to 
temperatiu'e,  the  rotation  of  the  diacetylglycerates  much  more  sensitive, 
and  that  of  the  dibenzoylglycerates  still  more  sensitive  to  temperature. 
Again,  as  before,  it  was  found  that  the  negative  rotation  of  the 
diacetylglycerates  increased,  whilst  the  positive  rotation  of  the 
dibenzoylglycerates  diminished  with  rise  of  temperatui'e.  It  was,  how- 
ever, further  found  that  the  compounds  in  which  the  amyl  alone  was 
active,  viz.,  amyl  (Itevo-active)  glycerate  (inactive),  amyl  (Icevo-active) 
diacetylglycerate  (inactive),  and  amyl  (Isevo-active)  dibenzoylglycerate 
(inactive)  had  their  rotation  practically  unaffected  by  temperature,  the 
sensitiveness  to  temperature  being  thus  confined  to  the  rotation  depen- 
dent on  the  asymmetric  carbon  atom  belonging  to  the  glyceric  acid 
part  of  the  molecule. 

7.  "  The  refraction  constants  of  crystallised  salts."     By  Alfred 

E.  Tutton. 

This  communication  is  a  rej^ly  to  certain  criticisms  of  Pope  (Trans., 
1896,  69,  1530)  concerning  the  author's  work  on  the  refraction  con- 
stants of  the  sulphates  and  double  sulphates  containing  potassium, 
rubidium,  and  caesium  (Trans.,  1896,  69,  502).  It  is  first  shown  that 
the  claim  of  Pope  to  originality,  in  showing  that  the  molecular 
refi'actions  of  solid  salts  are  the  sums  of  the  atomic  or  equivalent 
refractions  of  the  components,  is  unfounded,  and  that  the  whole  of 
the  conclusions  published  in  the  author's  memoir,  with  I'egard  to  this 
subject,  in  connection  with  the  entire  twenty-two  double  sulphates 
investigated,  were  based  upon  the  assumption  of  this  rule.  The  second 
point  is  with  regard  to  the  criticism  that  the  mean  molecular  refractions 
of  the  salts  given  were  not  the  mean  of  the  three  values  corresponding 
to  all  thi'ee  refractive  indices  of  the  biaxial  crystals  in  each  case,  but 
the  mean  of  the  two  extreme  values  ;  and  with  regard  to  the  recalcu- 
lated results  presented  by  Pope  taking  the  intermediate  value  into 
account,  which  Pope  appears  to  show  exhibit  far  greater  accordance 
than  the  author's  values.  The  author  points  out  that  the  course 
pursued  was  taken  after  careful  consideration,  with  full  knowledge  of 
the  problem,  and  for  the  suflicient  reason  that  the  whole  of  the  salts 
in  question  were  so  extremely  feebly  doubly  refractive,  and  the  extreme 
values  consequently  so  close  together,  that  he  judged  that  the  difference 
between  the  results  of  the  two  processes  would  be  within  the  range  of 
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experimental  error.  He  then  shows  that  grave  errors  occiu-  in  Pope's 
recalculations  ;  there  are  numerous  errors  in  table  III,  two  of  them 
being  whole  numbers,  one  of  which  amounts  to  a  fifth  of  the  total 
value,  and  table  IT  is  entu'ely  wrong  in  consequence.  When  the 
errors  are  corrected,  the  latter  table,  in  which  the  two  whole-number 
errors  also  appear,  assumes  quite  a  different  aspect,  the  results  of  the  two 
modes  of  calculation  become  nearly  identical,  the  differences  between 
them  being  then  well  within  the  range  of  the  experimental  error,  and 
amply  justify  the  author's  course.  The  author  finally  shows  that  the 
two  cases,  rubidium  sulphate  and  ctesium  sulphate,  quoted  by  Pope 
as  adverse  to  the  author's  statement  that  "  the  matter  in  a  crystal 
has,  for  refraction  piu'poses,  the  same  average  effect  as  the  same 
matter  unciystaUised,"  lead  to  diametrically  opposite  conclusion.s ;  and, 
moreover,  that  such  conclusions  are  of  no  value,  as  the  differences 
in  question  between  the  values  for  solution  and  for  the  crystallised 
condition  are  well  within  the  range  of  experimental  error. 

8.  "The   refraction  constants  of  crystalline    salts:   A  Correction." 

By  William  Jackson  Pope. 

The  author  regrets  to  find,  notwithstanding  that  the  numbers  used 
in  his  paper  (Trans.,  1896, 69,  1530)  were  several  times  checked,  an  error 
of  a  unit  in  two  numbers  in  table  III  which  vitiates  the  fii'st  line  of 
table  lY  {loc.  cif.,  p.  1537)  ;  the  first,  third,  seventh,  and  ninth  numbers 
in  the  line  in  question  should  be  5*11,  5'26,  14"5,  and  15-00,  and  in  the 
fourth  column  of  table  III  the  numbers  4*25  and  13*51  should  each  be 
increased  by  unity.  The  comparison  made  in  the  six  lines  following 
table  IT  is  consequently  unjustifiable. 

The  error,  although  to  be  regretted,  in  no  way  affects  the  general 
argument,  but,  if  left  uncorrected,  tells  unfairly  against  the  method  of 
calculation  used  by  Tutton. 

9.  "On  the  wide  dissemination  of  some  of  the  rarer  elements  and 

the  mode    of  their  association  in  common  ores  and  minerals." 
By  W.  N.  Hartley,  F.R.S.,  and  Hugh  Ramage. 

By  means  of  spectrographic  analysis  the  authors  haye  examined 
about  170  specimens  of  ores  and  minerals,  comprising  oxides,  carbon- 
ates, and  sulphides.  Half  a  gi*am  of  each  substance,  finely  powdered, 
was  heated  in  the  oxyhydrogen  flame.  Tlie  following  elements  and 
their  compounds  yield  spectra  under  these  conditions  which  are  easily 
observed. 

(a)  In  very  small  quantity — 

Ka,  Ca,  Pb,  Xi,  K,  Se,  Bi.  Cu,  Ba,  Cr,  Kb,  Ga,  Mn,  Ag,  In,  Fe,  Cs, 
Tl,  Co. 
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(b)  In  small  quantity — 

Li,  An,  Cd,  Sb,  and  Sn. 

(e)  In  such  quantity  as  to  indicate  that  the  substance  is  a  principal 
constituent  of  the  mineral — 

Be,  B,  Di,  Te,  Rh  1,  Mg,  Al,  8,  Pd  ?,  Zn,  Ce,  Se,  Eu  I 

Some  of  the  metallic  elements  in  the  list  (c)  under  special  conditions 
yield  oxyhydi'ogen  flame  spectra,  which  are  easily  observed  even  in 
small  quantity.  Other  elements  than  the  above  have  not  been  sought 
for  in  this  research. 

In  almost  every  case  the  locality  from  which  the  specimens  of  ores 
and  minerals  came  is  recorded,  and  the  results  of  the  spectrographic 
analysis  have  been  tabulated.  Several  novel  and  interesting  facts  are 
disclosed,  which  may  be  stated  very  briefly  as  follows. 

Claij  iron-stones  and  black-band  ores. — Fifty-one  specimens  examined. 
All  contain  sodium,  potassium,  copper,  calcium,  and  manganese ;  47 
contain  silver;  32,  lead;  21,  gallium;  13,  nickel;  12,  chromium;  1, 
strontium;  and  1,  thallium.  Probably  all  contain  rubidium,  but  it  is 
diflicult  to  recognise  owing  to  the  multitude  of  iron  lines.  Three 
specimens  undoubtedly  contain  it. 

Brown  hcematites. — Six  specimens  examined.  All  contain  sodium, 
potassium,  copper,  calcium,  and  manganese  ;  5  contain  silver  ;  5,  lead  ; 
and  5,  nickel ;  3,  chromium ;  2,  gallium ;  2,  thallium  :  and  1,  indium. 
Probably  all  contain  rubidium  ;  in  one  it  is  undoubtedly  present. 

Limonites. — Five  specimens  examined.  All  contain  sodium,  potas- 
sium, silver,  manganese,  and  apparently  rubidium ;  4  contain  cal- 
cium;  4,  lead;  3,  copper;  3,  nickel:  1,  gallium;  1,  thallium;  and  1, 
chromium. 

Red  hcematites. —  Eighteen  specimens  examined.  All  contain  sodium 
and  potassium;  17  contain  copper:  14,  manganese;  13,  silver;  12, 
lead;  12,  calcium;  3  contain  gallium;  3,  indium;  3,  nickel;  2,  chro- 
mium; 1,  rubidium  ;  and  1,  thallium. 

Magnetites. — Seven  specimens  examined.  All  contain  sodium,  potas- 
sium, copper,  silver,  calcium,  gallium,  lead,  and  manganese.  Four 
appear  to  contain  rubidium ;  2,  nickel ;  and  1  contains  indium. 

Siderites. — Five  specimens  examined.  All  contain  sodium,  potas- 
sium, copper,  silver,  calcium,  indium  and  manganese  ;  3  contain  lead ; 
1  contains  rubidium  ;  1,  gallium;  1,  cobalt;  1,  nickel;  and  1  bismuth. 

Aluminous  miaerals,  such  as  bauxites. — Seventeen  specimens.  All 
contain  sodium,  potassium,  copper,  calcium,  and  iron  ;  16  contain  gal- 
lium ;  15,  chromium  ;  13,  nickel;  12,  manganese;  9,  silver ;  3,  lead, 
and  2,  rubidium. 

Manganese  ores  and  minerals. — Eleven  specimens  examined.  All 
contain  sodium,  potassium,  copper,  calcium,  and  iron  ;  10  contain  silver  ; 
5,  rubidium ;  and  5,  nickel  ;  4,  gallium  ;  4,  lead  ;  and  4,  strontium ; 
2,  barium  ;  1,  indium  ;  and  1,  cobalt. 
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Blendes. — Fourteen  specimens  examined.  All  contain  sodium,  copper, 
silver,  and  iron  ;  13,  potassium  ;  12,  gallium  ;  12,  lead  ;  10,  silver  :  10. 
manganese  ;  9,  indium  ;  7,  cadmium  ;  4,  thallium  ;  2,  nickel ;  and  1, 
chromium.  The  zinc  was  observed  in  only  8  specimens,  the  spec- 
trum being  hidden  by  other  lines. 

Nickel  and  Cobalt  ores. — Xine  specimens  examined.  All  contain  so- 
dium, potassium,  copper,  calcium,  iron,  and  nickel  :  6  contain  cobalt ;  6. 
lead;  4,  chi'omium  ;  3,  silver;  1,  barium;  and  1,  strontiiun. 

Tin  ores. — Five  specimens  examined.  All  contain  sodium,  indium. 
and  iron  ;  4  contain  potassium  ;  3,  copper  ;  3,  calcium ;  3,  lead ;  2, 
silver ;  and  2,  manganese. 

Galenas. — Eight  specimens.  All  contain  sodium,  potassium,  copper, 
silver,  and  iron ;  4  contain  manganese  ;  and  3,  ciilcium. 

Pyrites. — Thirteen  specimens.  All  contain  sodium,  potassium,  copper, 
silver,  calcium,  and  iron  ;  11  contain  lead  ;  10,  manganese  ;  5,  indium  : 
5,  thallium  ;  5,  nickel ;  and  1,  gallium. 

Out  of  168  ores  and  minerals  examined,  gallium  occiu-s  in  68  ;  in- 
dium in  30  ;  and  thallium  in  17.  Eubidium  occurs  probably  in  70,  but 
unquestionably  in  13.  All  the  carbonates  of  iron  and  aU  the  tin  ores, 
without  excei^tion,  contain  indivim.  "With  one  single  exception,  all  the 
bauxites  contain  gallium. 

Silver,  copper,  calcium,  potassium,  and  sodium  are  very  widely  dis- 
seminated through  all  ores  and  minerals. 

The  authors  draw  deductions  as  to  the  formation  of  beds  and  lodes  of 
ore  from  the  following  facts,  which  they  claim  to  have  established. 
First,  that  certain  groups  of  ores  and  minerals  are  pervaded  by  small 
quantities  of  the  same  metals  as  common  impurities.  Secondly,  the  rare 
metals,  more  particularly  rubidium,  gallium,  indium,  and  thalKum,  are 
associated  with  the  same  groups  of  minerals,  and  also  with  allied  groups. 

It  is  easy  to  trace  the  association  of  similai-ly  constituted  compounds 
to  their  connection  with  elements  related  to  each  other,  as  determined 
by  the  periodic  system  of  classification.  These  compounds  have  certain 
properties  in  common,  distinctive  of  the  groups  of  elements  and  com- 
pounds to  which  they  belong  ;  hence  in  a  given  course  of  chemical 
changes,  similar  compounds  are  formed  and  thrown  together  by  pre- 
cipitation or  otherwise.  All  the  minerals  mentioned  have  undoubtedly 
had  an  aqueous  oi-igin. 

The  presence  of  the  alkali  metals  in  all  the  specimens,  but  in  variable 
proportions,  has  a  special  significance. 

In  the  analysis  of  many  different  precipitates,  obtained  both  in 
neutral  and  even  strongly  acid  solutions,  the  alkali  metals  have  been 
found  in  combination  with  the  jn'ecipitated  substance.  It  has  long 
been  known  that  manganese,  aluminium,  and  iron  in  the  state  of 
hydroxides,  combine  with  more  or  less  of  the  alkalis,  but  in  a  great 
measm'e  such  combinations  have  been  disregarded. 
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Mackenzie,  W.  C,  and  Foaden  G.  P.     Manures  in  Egypt  and  Soil 
Exhaustion.      Caii'o  1896.  From  the  Authors. 

Newman,  K.     La  Unifikazion  de  las  Medidas.     Valparaiso,  1897. 

From  the  Author. 


ANNIVERSARY  MEETING. 


The  Anniversary  Meeting  will   be  held  on  Wednesday,  IMarch  31st, 
at  3  o'clock  in  the  aftei'noon. 


ANNIVERSARY  DINNER. 


It  has  been  arranged  that  the  Fellows  of  the  Society  and  their 
friends  shall  dine  together  at  the  Criterion  Restaurant  on  Wednesday, 
March  31st,  at  6.30  for  7  p.m. 


At  the  next  meeting,  on  Thursday,  February  4th,  the  following 
papers  will  be  received.  The  authors  of  those  marked  with  an  asterisk 
have  signified  their  intention  of  being  present. 

*  "  The  Oxidation  of  Nitrogen."     By  Lord  Eayleigh. 

*  "  An  Improved  Apparatus  for  Steam  Distillation."  By  F.  E. 
Matthews,  Ph.D. 

*  "  Researches  in  the  Stilbene  Series  I."  By  J.  J.  Sudborough, 
Ph.D. 

*  "Di-ortho  Substituted  Benzoic  Acids  III.  Hydrolysis  of  Sub- 
stituted Benzamides."  By  J.  J.  Sudborough,  Ph.D.,  P.  G.  Jackson 
and  L.  L.  Lloyd. 


RI^UARD    CLAY    AND   SONS,    LIMITED,    LONDON    AND   BCNGAY. 


Issued  16,2  1897. 

PROCEEDINGS 

OF    THE 

CHEMICAL    SOCIETY. 

EDITED   BY  THE  SECRETARIES. 


No.  174.  Session  1896-7. 

February  4th,  1897.     31r.  A.  G.  Vernon  Harcourt,  President,  in  the 

Chair. 

Mr.  H.  L.  Bowman  was  formally  admitted  a  Fellow  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  ^Messrs.  John 
Owen  Alexander,  1 1 ,  Avenue  Road,  South  Norwood  Park,  S.E. ;  John 

B.  Ashworth,  16,  Ducie  Street,  Princes  Park,  Liverpool ;  John  Bar- 
clay, B.Sc,  Avenue  Cottage,  near  Bromsgrove,  Worcestershire ;  Frank 
Bastow,  B.Sc,  1,  Braithwaite,  Keighley  ;  William  Dillon,  7,  Laux'el 
Place,  Chapel  Lane,  Armley,  Lancashire ;  E.  G.  Gue.?t,  M.A.,  The 
Grammar  School,  Kirkham,  Lancashire ;  T.  Hartley,  Gatwell  Street, 
Bruton,  Somerset ;  John  Holmes,  Crewe  Villa,  Putney  Bridge  Boad, 
S.W.  ;  0.  C.  Johnson,  52,  Thayer  Street,  Ann  Arbor,  Michigan,  U.S.A. ; 
H.  King,  B.Sc,  4,  North  Street,  Scarborough ;  H.  M.  Lloyd,  28,  Vic- 
toria Street,   Merthyr ;  E.   N.   Lyne,   Government   Ofiices,   Zanzibar  ; 

C.  H.  Parker,  Manor  House,  Tettenhall,  Wolverhampton  ;  S.  Pollitt, 
B.Sc,  19,  Paulton  Square,  Chelsea,  S.W. ;  M.  Wilderman,  Ph.D.,  Davy 
Faraday  Laboratory,  Albemarle  Street,  W. 

Of  the  following  Papers,  those  marked  *  were  read. 

*10.  "  Observations  upon  the  oxidation  of  nitrogen  gas."     By  Lord 

Rayleigh,  F.R.S. 

On  the  basis  of  Davy's  assertion  that  the  dissolved  nitrogen  of  water 
is  oxidised  diiring  electrolysis,  various  attempts  were  made  ;  but  they 
led  to  no  useful  result,  even  leaving  it  doubtful  whether  Davy's  facts 
are  correct. 

The  influence  of   pressure  upon  the  oxidation  of  nitrogen   by   t^ 

electric  flame  was  next  examined.     It  appeared  that,  while  in  a  .?r 

vessel  the  effect  of  increased  pressure  was  favourable,  but  little  at."      , 

tage  resulted  when  the  vessel  was  large  enough  to  give  the  ma". 

*=  ®  °  IS  con- 
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effect  at  a   given   jiressure.     The  pressures  compared  were  two  atmos- 
pheres, one  atmosphere,  and  half  an  atmosphere. 

The  remainder  of  the  paper  is  devoted  to  a  detailed  description  of  a 
large  scale  apparatus  (shown  working)  in  which  21  litres  of  mixed  gases 
enter  into  combination  per  hour,  at  an  expenditure  of  about  1  horse- 
power. 

Discission. 

Professor  Armstrong,  referring  to  Lord  Eayleigh's  remark  as  to 
the  importance  of  the  platinum  electrodes  being  red-hot,  enquired 
whether  there  was  any  evidence  that  the  platinum  played  a  special 
part  in  the  process. 

Professor  Eamsay  suggested,  as  an  explanation  of  the  better  results 
obtained  when  a  large  vessel  was  employed,  that  nitric  oxide  was  the 
first  product,  and  that  this  subsequently  combined  with  oxygen  to  form 
the  peroxide. 

The  President  considered  it  probable  that  some  of  the  oxide  of 
nitrogen  first  formed  was  subsequently  decomposed  by  the  heat  of  the 
flame  itself,  and  that  the  large  vessel,  by  presenting  a  large  surface  of 
alkaline  liquid,  favoured  the  rapid  absorption  of  the  oxide  of  nitrogen, 
and  thus  less  was  decomposed  than  would  be  the  case  in  a  smaller 
vessel,  where  the  rate  of  absorption  Avas  smaller.  He  enquired  with 
what  proportion  of  nitrogen  to  oxygen  combustion  occurred  most 
rapidly. 

Professor  M'Leod  remarked  that  he  had  made  an  experiment  in 
the  manner  originally  suggested  by  Cavendish,  and  had  found  that 
nitrite  as  well  as  nitrate  was  formed. 

Lord  Payleigh,  in  reply,  said  that  the  larger  vessel  apparently  led 
to  better  results  by  inci*easing  the  facilities  for  absorption.  He  did 
not  consider  that  the  platinum  played  any  special  part  in  the  process. 
The  action  seemed  most  rapid  when  the  proportion  of  air  to  oxygen 
was  as  about  5  to  6,  which  cox-resjjonds  with  two  of  nitrogen  to  three 
of  oxygen.  He  believed  that  both  nitrite  and  nitrate  were  formed. 
The  apjjaratus  shown  was  suitable  for  the  preliminary  concentration, 
but  not  for  the  final  purification  of  argon. 

*11.  "On  some  apparatus  for  steam-distillation."    By  F.  E. 
Matthews,  Ph.D. 

In  this  paper  several  forms  of  apparatus  for  automatically  steam- 
distilling  substances  are  described. 

Some  solids  of  high  melting  point  may  be  separated  by  boiling  the 
substance  mixed  with  water  in  a  flask  fitted  with  a  reflux  condenser, 
the  solid  substance  adheres  to  the  inside  of  the  condenser,  whence  it  can 
be  removed  from  time  to  time. 

For  liquids  heavier  than  water,  the  flask  in  which  the  mixture  is 
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boiled  is  connected  with  the  side  tube  of  an  ordinary  distilling-flask ; 
this  distilling-flask,  filled  with  water  up  to  the  side-tube,  serves  as  the 
receiver.  Into  the  neck  of  the  receiver  and  passing  below  the  surface 
of  the  water,  a  bent  Liebig's  condenser  is  fitted  which  has  the  peculiarity 
of  having  a  hole  made  in  it  a  short  distance  above  the  level  of  the 
water  in  the  receiver.  On  boiling  the  mixture  in  the  flask,  the  vapours 
pass  up  the  side-tube  of  the  receiver  into  the  upper  portion  of  its  neck 
and  thence  through  the  hole  into  the  receiver  when  condensation  takes 
place.  The  condensed  liquids  run  down  the  condenser  to  the  water- 
level  in  the  receiver,  where  a  cU'op  of  the  heavy  fluid  sufiiciently  large 
to  sink  is  formed  from  time  to  time.  The  condensed  liquids  displace 
their  own  volume  of  water,  Avhich  flows  from  the  receiver  through  the 
side  tube  back  again  to  the  boiling-flask.  In  all  cases  in  which  vapour 
is  passing  in  one  direction  in  a  tube,  and  water  in  the  other,  the 
advantage  of  perforating  the  tube  near  its  lower  end  is  pointed  out. 

For  liquids  lighter  than  water,  the  apparatus  consists  of  the  boiling- 
flask,  which  is  an  ordinary  distilling  flask ;  this  is  connected  by  the 
upper  opening  to  an  upright  tube  furnished  with  a  "P-piece.  The  top 
of  the  upright  tube  is  connected  to  the  condenser,  the  lower  end  dips 
two  or  three  inches  into  a  "Woulfe's  bottle,  containing  water  in  sufficient 
quantity,  which  serves  as  the  receiver.  Through  another  neck  of  the 
Woulfe's  bottle,  a  second  tube  passes  from  the  bottom  of  the  bottle  and 
is  connected  to  the  side-tube  of  the  boiling-flask.  The  mixed  vapours 
pass  from  the  boiling-flask  into  the  upright  "P-tube,  thence  into  the 
condenser ;  there  becoming  condensed,  they  fall  down  into  the  "y-tube, 
producing  a  column  of  liquid  which  forces  water  from  the  bottom  of  the 
receiver  back  into  the  boiling-flask  through  its  side-tube. 

A  modification  of  this  apparatus  dispenses  with  the  necessity  of 
having  an  india-rubber  connection  exposed  to  the  hot  vapour.  In  this 
modification  the  boiling  flask  is  an  ordinary  plain  flask.  This  is  con- 
nected to  the  condenser  by  a  side-tube  blown  on  to  the  upright  tube. 
The  water  returns  to  the  boiling-flask  through  another  "["-tube,  blown 
on  to  the  side-tube  of  the  upright  tube.  For  conveniently  emptying 
the  receiver  without  dismantling  the  apparatus,  a  separating-f  unnel  with 
two  necks  may  replace  the  "Woulfe's  bottle  of  the  previous  apparatus. 

Many  liquids  bump  badly  when  boiled  with  water  ;  this  can  generally 
be  got  over  Ijy  introducing  a  zinc  platinum  couple  into  the  boiling-flask. 
The  temperature  of  the  water  in  the  boiling-flask  may  be  raised  by 
dissolving  suitable  substances  such  as  sulphuric  acid  or  calcic  chloride 
in  it,  or  liquids  of  higher  boiling  point  may  be  used. 

*12.  "Eesearches  in  the  Stilbene  Series.    I."      By  John  J. 
Sudborough,  Ph.D. 

The  author  has  obtained  benzil  as  one  of  the  products  of  the 
action  of  zinc  dust  and   acetic   acid  on  benzoin  :  if  the  action  is  con- 
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tinned  the  benzil  disappears  and  the  chief  prodnct  is  deoxybenzo'in. 
The  formation  of  an  oxidation  prodnct  of  benzoin  by  the  action  on  it 
of  zinc  dust  and  acetic  acid  appeared  so  remarkable  that  the  author 
has  studied  the  action  of  acetic  acid  alone  on  benzoin,  and  he  finds  that 
small  quantities  of  benzil  ai'e  formed  if  benzoin  is  heated  with  six 
times  its  weight  of  glacial  acetic  acid  on  the  water  bath  for  eight — nine 
hours. 

By  the  action  of  phosphorus  pentachloride  on  deoxybenzoin  a  solid 
chlorstilVene  has  been  obtained,  which  differs  from  Zinin's  oily  com- 
pound. It  melts  at  45",  yields  a  dibromide  and  a  dichloride,  also  with 
nitrous  fumes  two  compounds  probably  represented  by  the  formulae 
Ph-CHXO.-CCLN'O.-Ph  (m.  p.  128=)  and  Ph-C(NO;):C(NOo)-Ph  (yellow 
prisms  m.  p.  104 — 10o=). 

An  oily  compound  can  be  obtained  by  the  action  of  phosphorus 
pentachloride  on  deoxybenzoin  at  low  temperatures.  The  oil  contains 
the  same  amount  of  chlorine  as  solid  chlorstilbene. 

Methyl  deoxybenzoin  and  ethyldeoxybenzoin  on  treatment  with  phos- 
phorus pentachloride  can  be  made  to  yield  both  oily  and  crystalline 
compounds,  analysis  of  wliich  points  to  their  being  methyl-  and  ethyl- 
chlorstilbenes.  Solid  methylchlorstilbene  melts  at  12-1:=,  and  the  corre- 
sponding ethyl  compound  at  60°.  The  dichlorides  and  dibromides  are  also 
described.  The  question  as  to  the  nature  of  the  oily  compounds  has 
not  been  settled ;  the  author  describes  a  method  by  which  he  pro- 
poses to  determine  whether  they  are  merely  slightly  impure  forms  of 
the  solid  compound,  true  stereo-isomerides,  or  structurally  isomeric 
with  the  solid  compounds. 

*13."Diortho-sul)stituted  benzoic  acids.  III.  Hydrolysis  of  sub- 
stituted benzamides."  By  John  J.  Sudborough,  Ph.D.,  Percy 
G.  Jackson,  and  Lorenzo  L.  Lloyd. 

In  order  to  determine  whether  diortho-substituted  benzamides  exhibit 
the  same  remarkable  degree  of  stability  towards  hydrolysing  agents  as 
characterises  the  diortho-benzoyl  chlorides  (Trans.,  1895,  67,  587)  and 
ethereal  salts,  the  authors  have  investigated  the  following  compounds. 

Ortho-,  meta-,  and  para-brombenzamide  ;  2  :  4-,  2  :  6-  and  3  :  5-dibrom- 
benzamide  ;  2:4:6-  and  3:4:  5-tribrombenzamide  ;  2:4:  6-trichlor- 
benzamide  ;  2  :  4  :  6-trimethylbenzamide  (mesitylformamide)  and  mesityl- 
acetamide,  C,3H.,Me;*CH./CONHo.  Of    the   three  mono -substituted 

brombenzamides  the  ortho-compound  proves  to  be  somewhat  more  stable 
in  the  presence  of  boiling  (30  per  cent.)  sulphuric  acid  than  the  meta- 
and  para-compounds.  This  agrees  with  the  jiroperties  of  the  correspond- 
ing methylic  monobrombenzoates  and  of  the  monobrombenzoyl 
chlorides. 

Of  the  three  dibromamides  the  2  :  6-  or  diortho-substituted  com- 
pound proves  to  be  the  one  most  difficult  to  hydrolyse  by  means  of 
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75  per  cent,  sulphuric  acid,  and  again  of  the  t^vo  tribromaniides  the 
2  :  4  :  6-  or  symmetrically  substituted  amide  is  much  more  stable  than 
the  isomeric  3:4:  5-tribrombenzamide.  2:4:  6-trichlorbenzamide 
although  not  hydrolysed  so  readily  as  2  :  4-  and  3  :  5-dibrom-  and  3:4:5- 
tribrombenzamide  is  less  stable  than  the  corresponding  2  : 4 : 6- 
tribrom-compound. 

The  methyl  derivatives  could  not  be  investigated  as  regards  their 
hydrolysis  with  75  per  cent,  sulphuric  acid,  as  they  are  charred  and 
decomposed  by  this  means.  Towards  30  per  cent,  sulphuric  acid,  the 
mesitylformamide  is  much  more  stable  than  the  corresponding  acetamide. 

In  the  coiu'se  of  this  investig;Ttion  the  following  new  compounds 
have  been  obtained  : — 3  :  5-Dibrombenzamide,  m.  p.  187^  ;  2:4:  6-tri- 
brombenzonitrile,  m.  p.  127^;  2  : 4  : 6-tribrombenzamide  m.  p. 
193—194=;  3  :  4  :  5-tribrombenzamide,  m.  p.  199=;  2  :  4  :  6-trichlor- 
benzonitrile,  m.  p.  75=  ;  2:4:  6-trichlorbenzamide,  m.  p.  177=  ;  mesityl- 
formamide, m.  p.  105=;  mesitylacetamide,  m.  p.  210=. 

*14.  "Conversion  of  camphor oxime   into  methylcamphorimine    and 
camphenylnitramine.'     By  M.  0.  Forster,  Ph.D. 

Further  investigation  of  the  base  obtained  on  heating  camphoroxime 
in  sealed  tubes  with  methylic  iodide  has  proved  it  to  be  the  methyl- 
derivative  of  Tiemann's   camphorimine  ;  it  therefore  has  the  formula 

pTT 

C>;Hi  ,<^  I      -       ,  and  not,  as  appeared  probable  from  the  preliminarv 

examination  (Proc,  1895, 11, 145),  the  formula,  CjoHjc,N.  This  is  shown 
by  its  behaviour  towards  concentrated  hydrochloric  acid  at  200=,  giving 
rise  to  camphor  and  methylamine. 

MetIii/Icamj)hoi-imiiie  hi/drocldoriJ.e  and  meihiodide  melt  at  270=  and 
231 — 232=,  respectively;  the perln'omide  has  also  been  prepared. 

The  action  of  dilute  nitric  acid  on  camphoroxime,  if  interrupted  after 
a  few  minutes,  gives  rise  to  camphenylnhramiae,  which  is  also  formed 
when  a  solution  of  the  oxime  in  chloroform  is  treated  with  nitrogen 
peroxide. 

An  acid  solution  of  potassium  permanganate  converts  camphor- 
oxime into  an  unstable  nitroso-derivative,  which  separates  from  the 
liquid  as  a  sticky,  green  mass  ;  when  preserved  in  the  desiccator  the 
substance  deliquesces,  and  loses  its  green  colour,  the  yellow  residue 
yielding  camphor  when  distilled  in  an  atmosphere  of  steam. 

15.  '-Note  on  Wechsler's  method  for  the.  separation  of  fatty  acids." 
By  Arthur  W.  Crossley. 

Wechsler  {Monatsh.,  1893,  14,  462)  has  described  a  method  for  the 
separation  of  fatty  acids,  the  principle  of  which  method  is  contained 
in  the  following  statement. 
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If  to  a  mixture  of  two  fatty  acids  four-fifths  of  the  caustic  soda 
necessary  to  neutralise  them  be  added,  and  the  whole  steam-distilled, 
the  distillate  contains  the  pure  higher-l^oiling  acid.  From  the  residue 
of  the  distillation  a  further  three-fifths  of  the  acids  are  set  free  by 
addition  of  sulphuric  acid,  and  the  whole  distilled  in  steam.  Finally, 
the  remaining  fifth  of  the  acids  is  set  free,  and  in  this  case  the  distillate 
contains  the  lower  boiling  acid  in  a  pure  condition. 

The  purity  of  the  acids  contained  in  the  various  distillates  was 
proved  by  converting  them  into  silver  salts  and  subsequent  analysis 
of  these  salts. 

After  trying  this  method  of  separation,  with  very  unsatisfactory 
results,  on  a  mixture  of  fatty  acids  obtained  in  a  research  on  which 
Professor  Perkin  and  the  author  have  been  engaged  for  some  time  past, 
it  was  thought  advisable  to  test  some  of  Wechsler's  experimental  data. 

Accordingly,  Wechsler's  experiments  have  been  carefully  repeated  and 
results  obtained  which  do  not  agree  with  that  author's. 

As  Wechsler  always  worked  with  equimolecular  proportions  of  fatty 
acids,  the  result  of  some  experiments  are  recorded  in  which  varying 
proportions  of  fatty  acids  were  employed.  In  every  case,  the  results 
were  unsatisfactory,  for  even  when  using  three  molecules  of  the  lower  to 
one  of  the  higher  boiling  acid,  the  former  was  not  obtained  pure  in  the 
last  distillate,  and  the  first  distillate  contained  a  decided  mixture  of  the 
two  acids. 

It  is  therefore  to  be  concluded  that  "Wechsler's  method  does  not  give 
such  good  results  as  its  author  suggests,  nor  can  it  in  any  way  be  looked 
upon  as  a  satisfactory  method  for  separating  mixtures  of  fatty  acids. 

16.  "  On  the  crystalline  structure  of  gold  and  platinum  nuggets 
and  gold  ingots."     By  A.  Liversidge,  LL.D.,  F.R.S. 

In  view  of  the  theory  that  gold  nuggets  are  built  up  of  concentric 
layers  deposited  round  a  central  nucleus,  the  author  has  examined  a 
large  number  of  specimens  from  various  sources.  The  nuggets  were 
ground  down,  or  sliced  through,  to  obtain  sections,  which  were  polished 
and  etched  by  suitable  solvents.  They  all  possess  a  well-marked 
crystalline  structure,  and  usually  enclose  foreign  substances.  The 
crystalline  structure  is  not  incompatible  with  an  aqueous  origin  3  and 
the  author  suggests  that  the  gold  has  been  slowly  deposited  from  solu- 
tion, either  at  ordinary  or  at  high  temperatures  :  the  nuggets  being  more 
or  less  I'olled  masses  of  gold  which  have  been  set  free  from  disintesrated 


17.  "On  the    presence    of  gold    in   natural   saline   deposits   and 
marine  plants."     By  A.  Liversidge,  LL.D.,  F.R.S. 

The    author    gives   a   preliminary  account   of    the    results  of    the 
examination    for  gold  of  rock   salt,  sylvine,  and  other  similar  saline 
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deposits,  bittern,  sea-weed,  kelp,  oyster  shells,  ifec.  The  process  of  deter- 
mination ixsed  was  to  add  from  0"5  to  5  grams  of  ferrous  sulphate  to  the 
unfiltered  solution  of  100  to  1000  grams  of  the  salt  in  water.  The 
resulting  precipitate  was  then  scorified  with  lead  and  cupelled.  The 
natural  salts  contained  from  1  to  2  grains  of  gold  per  ton,  whilst  kelp 
and  bittern  furnished  in  some  cases  as  much  as  from  14  to  20  grains. 


ADDITIONS  TO  THE  LIBEARY. 
I.  By  Purchase. 

Berthelot,  M.     Science  et  Morale.     Pp.  xii  +  518.     Paris  1897. 

Holf,  J.  H.  van't.  Vorlesungeu  iiber  Bildung  und  Spaltung  von 
Doppelsalzen.     Pp.  iv-l-95.     Mit  54  figm-en  im  Text.     Leipzig  1897. 

Venables,  F.  P.  The  Development  of  the  Periodic  Law.  Pp.  viii  + 
321.     Easton,  U.S.A.  1896. 

II.  Donations. 

Cannizzaro,  S.  Scritti  intorno  alia  Teoria  Molecolare  ed  Atomica 
ed  alia  notazione  chimica  di.  Pubblicati  nel  70°  Anniversario  della  sua 
nascita  (13  Luglio  1896).     Pp.  387,  with  portrait.     Palermo  1896. 

From  Prof.  S.  Cannizzaro. 

Diivy,    Sir    Humphry.     Six  Discourses    delivered  before  the   Royal 

Society  at  their  Anniversary  Meetings  on  the  award  of  the  Royal  and 

Copley  Medals,  preceded  by  an  Address  to  the  Society  on  the  Progress 

and  Prospects  of  Science.     Pp.  xii-fl48.     London  1827. 

Fi-om  the  Librarian. 

Fink,    E.     Precis    d'Analyse   Chimique,    Premiere    Partie,   Analyse 

Qualitative.     Pp.  190.     Deuxieme  Partie,  Analyse  Quantitative.     Pp. 

312.     Paris  1896.  From  the  PubUshers. 

Hallei',  A.  et  Muller,  P.-Th.     Traite  Elementaire  de  Chimie.     Chimie 

Mincrale.     Pp.  336.     Chimie  Organique.      Pp.  205.     Paris  1896. 

From  the  Publishers. 
Moscow,  Memoirs   of  the   Imperial   University  of.     Physico-Mathe- 
matical  Series  and  Natural  Science  Series.     Vols.  I — XII.  1880 — 96. 

From  S.  G.  Rosenblum. 

Pamijldets. 

British  Association  for  the  Advancement  of  Science.  Toronto 
Meeting,  1897.  Preliminary  Programme,  with  Maps  and  Illustrations. 
Toronto  1896.  From  the  Association. 
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RESEARCH    FUND. 

Mr.  J.  J.  Tustin  has  made  a  donation  of  One  Thousand  Guineas  to 
the  Research  Fund  of  the  Society. 


PASTEUR    MEMORIAL    LECTURE. 

The  Pasteur  Memorial  Lecture  will  be  delivered  by  Professor^Percy 
Frankland,  Ph.D.,  F.E.S.,  at  an  extra  meeting  of  the  Society  on 
Thursday,  March  25th,  at  8  p.m. 


ANNIVERSARY  MEETING. 

The  Anniversary  Meeting  will   be  held  on  Wednesday,  March  31st, 
at  3  o'clock  in  the  afternoon. 


ANNIVERSARY  DINNER. 


It  has  been  arranged  that  the  Fellows  of  the  Society  and  their 
fi'iends  shall  dine  together  at  the  Criterion  Restaiu'ant  on  Wednesday, 
March  31st,  at  7  p.m. 


At  the  next  meeting,  on  Februaiy  18th,  the  following  papers  will  be 
received.  The  authors  of  those  marked  with  an  asterisk  have  announced 
theii-  intention  of  being  present. 

*•  ".The  oxidation  of  sulphurous  acid  by  potassium  permanganate/' 
By  T.  S.  Dymond  and  F.  Hughes. 

"Sodamide,  and  some  of  its  substitution  derivatives."  ^  By  A.  W. 
Titherley,  M.Sc,  Ph.D. 

"  Rubidamide."     By  A.  W.  Titherley,  M.Sc,  Ph.D. 

"  Dissociation  pressure  of  alkyl  ammonium  hydrosulphides."  By  J. 
Walker,  D.Sc,  and  J.  S.  Lumsden,  Ph.D. 

"  On  the  spectrographic  analysis  of  some  commercial  samples  of 
metals,  of  chemical  prejDarations  and  minerals  from  the  Stassfurth 
potash  beds."     By  W.  N.  Hartley,  F.R.S.,  and  H.  Ramage. 

"  Supposed  condensation  of  benzil  with  ethyl  alcohol :  A  correction." 
By  F.  R.  Japp,  LL.D.,  F.R.S. 

*  "  The  viscosity  of  mixtures  of  miscible  liquids."  By  T.  E.  Thorpe, 
LL.D.,  F.R.S.,  and  J.  W.  Rodger. 


CERTIFICATES   OF   CANDIDATES   FOR   ELECTION 
AT   THE   XEXT   BALLOT. 


X.B. — The  names  of  those  who  sign  from  '•'  General  Knowledge  " 
are  printed  in  itcd'ci. 

The  followinsr  Candidates  will  be  balloted   for  on  March  4th. 


Alexander,  John  Owen, 

11,  Avenue  Road,  South  Norwood  Park,  S.E. 
Analytical  Chemist.  Sis  years  Assistant  to  the  late  Dr.  Wallace, 
Glasgow.  Six  years  Chemist  in  Demerara.  Have  done  special  Sugar 
reporting  work  in  Louisiana,  Brazil,  France,  Belgium,  Germany, 
French  West  Indies,  Ajitigua.  Now  managing  Messrs.  Cannon  & 
Newton's  Analytical  Laboratory,  39,  Mincing  Lane,  E.C. 

Frank  L.  Teed.  B.  E.  R.  Newlands. 

D.  A.  Louis.  John  A.  R.  Newlands. 

William  Newton. 
Arbuckle,  William, 

3-i,  Moore  Street,  Cadogan  Squai-e,  S.W. 
Assistant  in  the  Davy-Faraday  Research  Laboratory  of  the  Royal 
Institution.  Four  years  Assistant  in  the  Chemical  Laboratory  of  the 
Heriot-Watt  College,  Edinburgh,  under  Professors  W.  H.  Perkin,  jun., 
and  J.  Gibson.  Eighteen  months  as  Student  in  E.  R.  Tatlock's  (City 
Analyst)  Laboratory,  Glasgow. 

W.  H.  Perkin,  jun.  James  Dewar. 

Alexander  Scott.  Robert.  N.  Lennox. 

John  W.  Heath. 
Ashworth,  John  B., 

16,  Ducie  Street,  Prince's  Park,  Livei'pool. 
Analytical  Chemist.     Assistant  for  8  years  to  Mr.  Alfred  Smetham. 
Conducted,    conjointly   with    Mr.    Smetham,    investigations    into    the 
Chemistry    of    Cheshire    Cheese-making    on    behalf    of    the    Board    of 
Agriculture. 

Alfred  Smetham.  Bernard  Dyer. 

J.  Augustus  Yoelcker.  Charles  S.  Cassal. 

Otto  Hehier. 
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Barclay,  John, 

Avenue  Cottage,  near  Bromsgrove,  Worcestershire. 
Member  of  firm  of  Southall  Bros,  and  Barclay,  Birmingham,  !Manufac- 
turing  Chemists.  (1888)  B.Sc,  London  University,  3rd  Class  Honours 
in  Chemistry.  Foui'  years  Lecturer  in  Materia  Medica  at  Mason  Col- 
lege. Associate  of  Mason  College.  Pharmaceutical  Chemist.  Writer 
of  several  papers  (Materia  Medica,  Pharmaceutical  Chemistry)^  pub- 
lished in  Pharmaceutical  Journal  Author  of  5th  edition,  Southall's 
Materia  Medica,  1896. 

William  A.  Tilden.  John  Attfield. 

Thomas  Turner.  W,  W.  J.  Xicol. 

J.  J.  Sud borough.  Arthur  J.  Cooper. 

Bastow,  Frank, 

1,  Braithwaite,  Keighley,  Yorkshire. 
Head-Master,  Science  Department  of  the  Technical  Schools,  Salt 
Schools,  Shipley.  For  four  years  a  Student  at  the  Royal  College  of 
Science,  South  Kensington,  attending  the  courses  in  Cheraistiy,  Physics, 
Botany,  Biology,  Geology,  and  Mechanics.  Bachelor  of  Science  and 
Bachelor  of  Arts,  London  University.  For  ten  years  past  a  Teacher 
of  Theoretical  and  Practical  Chemistry,  having  prepared  students  for 
all  stages  of  the  Science  and  Art  Department's  Examinations. 

James  Spencer.  Thomas  J.  Roberts. 

George  W.  Slatter.  Thorp  Wititaher. 

Walter  M.  Gardner.  C.  Raicson. 

A.  Bee. 
Bro"wn,  James  Herbei*t, 

Dallas  Place,  Lancaster. 
Assi.><tant  Manager  at  the  Corporation  Gas  Works,  Lancaster. 
Educated  at  the  Dewsbury  Wlieehviight  Grammar  School  under  A.  E. 
Holme,  Esq.,  M.A.  (Oxon.).  Obtained  a  Two  Year.s'  Akeroyd  Science 
Scholarship  to  the  Yorkshire  College,  Leeds.  Studied  Chemistry  under 
Professor  Smithells  and  Mr.  Ingle.  After  which  I  was  employed  by  J. 
Brown  i-  Co.,  Manufacturing  Chemists,  Dewsbury,  as  Public  Analyst, 
and  am  at  present  Assistant  Manager  to  Charles  Ai'mitage,  Esq., 
A.M.LC.E.,  Engineer  and  Manager  at  the  Corporation  Gas  Works, 
Lancaster. 

Chas.  Armitage.  A.  E.  Holme. 

Arthm-  Smithells.  Herbert  Ingle, 

Joseph  Brown.  /«'.  L.  Barnes. 

Cartniell,  Alfred, 

Alexandra  Road,  and  The  Laboratory,  Burton-on-Trent. 
Analytical  Chemist  and  Consulting  Brewer.    Analyst  to  the  Tutbury 
and^Repton  Rural   District  Council.     Ten  years  Chemical  Assistant 
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to  the  l;;te  Eowlandson  Cartmell,  F.C.S.,  and  also  Successor  to  since 
1888. 

Adrian  J.  Brown.  Walter  Odling. 

C.  O'Sullivan.  G,  Harris  Morris. 

Horace  T.  Brown.  William  W.  Butler. 

John  Spiller. 

Chikashige,  Masumi, 

Kumamoto,  Japan. 
Professor  of  Chemistry.  B.Sc,  Imperial  University,  Japan.  Five 
years  as  Student  of  Chemisti-y  in  the  Laboratories  of  the  University. 
Author  of  papers  on  "  Mercury  Perchlorates"  and  "The  Atomic  Weight 
•of  Japanese  Tellurium"  in  the  Chemical  Societi/'s  Jourmd ;  and  of  two 
notes  in  the  Chemical  Neios. 

Edward  Divers,  Joji  Sakurai. 

Toyokichi  Takamatsu.  Hikorokuro  Yoshida. 

Tamemasa  Haga.  Michitada  Kawakita. 

Cholerton,  Alfred  Foster, 

Lyndum  House,  Lincoln  Street,  Leicester. 
Manufacturing  Chemist.     Engaged  over    20    years   in  Manufactur- 
ing Chemistry  with  Practical  Laboratory  Work.    Formerly  Student  at 
University  College,  Nottingham.     Partner  in   the   firm  of   A.  de  St, 
Dalmas  &  Co.,  Leicester, 

Frank  Clowes.  Geo.  Ward. 

Thomas  Fairley.  S,  F.  Burford. 

Lewis  Ough,  J.  J.  Sudhorough. 

Godfrey  Melland. 

Creasey,  Clarence  Hamilton, 

78,  Baggeholme  Road,  Lincoln, 
Lecturer  on  Chemistry  and  Physics,  School  of  Science,  Lincoln. 
Originally  trained  as  an  Engineer,  spending  five  years  at  R.  Howesly  ifc 
Son's,  Spittlegate  Ironworks.  Gave  up  Engineering  for  Chemistry, 
and  spent  two  years  at  Royal  College  of  Science,  London,  stvidying 
Chemistry  and  Physics  1894 — 6.  Appointed  to  present  post  September, 
1896.  Desii'ous  of  keeping  abreast  of  i^ecent  Chemical  discovei'ies, 
William  A.  Tilden.  W.  Palmer  Wynne, 

M.  O.  Forster.  J,  S.  S,  Brame. 

A.  E.  Tutton, 

Growth  er,  James, 

West  Field,  Lightcliffe,  Halifax. 
Head-Master    Technical     School,    Halifax.       Two    years    Assistant 
Lecturer  in  Chemistry  at  the  Manchester  Technical  School.     Bachelor 
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of    Science,    London.       Chemistry    one    of    the    subjects    for    Final 
Examination.     Honours,  Theory,  Science  and  Art  Department. 

Gibson  Dyson.  John  Allan. 

Jas.  Grant.  Ernest  Bentz. 

William  L.  Hiepe. 

Davis,  William  Alfred, 

108,  Gordon  Road,  Peckham,  S.E. 
Chemist  to  Messrs.  S.  Courtauld  A:  Co.,  Crape  Manufacturers, 
Braintree,  Esses.  Associate  of  the  City  and  Guilds  Institute.  Author 
of  "  3'-Bromo-betanaphthol "  (jointly  with  Dr.  Ai-mstrong),  and  of 
"  Derivatives  of  Nitro-/3-naphthols,"  and  "  Morphotropic  Relations  of 
Betanaphthol  Derivatives"  {Proceedings,  1896,  pp.  230 — 234). 
Henry  E.  Armstrong.  F.  Stanley  Kipping. 

"W.  Palmer  Wvnne.  "William  J.  Pope. 

Gerald  T.  Moody. 

Diamond,  "William, 

Vye  Bridge,  Alfreton. 
Chemist,  Pye  Bridge   Chemical  Works.  Derbyshire.     Was  Student, 
Chemical     Laboratory    University    College,     Nottingham,    and     now 
Assistant    Manager    under    Kempson   ct    Co.,   Chemical  Works,    Pye 
Bridge. 

Frank  Clowes.  J.  Bernard  Coleman. 

R.  Lloyd  Whiteley.  J.  J.  Sudborough. 

Godfrey  Melland. 

Dillon,  William, 

7,  Laurel  Place,  Chapel  Lane,  Armley,  Leeds. 
Commercial  Traveller.  Evening  Class  Teacher  in  Leeds  Technical 
School.  Works  Analyst.  Eight  years'  training  in  Chemistry  and  other 
Sciences  iit  the  Leeds  School  of  Science.  Three  years  as  Demonstrator. 
Lecturer  on  Oils  and  Fats  at  Leeds  Technical  School.  Bronze  Medallist 
and  First  Class  Honours  of  City  and  Gviilds  of  London  Institute. 
Thomas  Fairley.  B.  A.  Burrell. 

S.  J.  Harris.  F.  W.  Branson. 

Geo.  Ward. 

Dodgson,  John  Wallis, 

47,  Hirwain  Road,  Aberdare,  Glamorganshire. 
Teacher  of  Science.  For  4  years  (1892 — 96)  Demonstrator  and 
Assistant  Lecturer  at  University  Extension  College,  Reading.  B.Sc. 
London  University  (Chemistry,  Physics,  Pure  Mathematics).  At 
present  Science  Teacher,  Aberdare  Technical  and  Intermediate  Schools. 
Joint  author  of  paper,  "  Action  of  Strong  Acids  upon  Metals  when  in 
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Contact  with  One  Another,"  read  -before   the   Society  by  Mr.    G.   J- 
Burch,  M.A.,  and  published  in  the  Society's  Proceedings,  May,  1894. 

W.  W.  Fisher.  Walter  Palmer,  B.Sc. 

J.  E.  Marsh.  J.  A.  Gardner. 

V.  H.  Veley.  P.  ElforcL 

Dufty,  Lawrence, 

33,  Broomhall  Place,  Sbeiiield. 
Analytical  Chemist.  Assistant  Evening  Demonstrator  in  Metalliu'gi 
cal  Laboratory,  Sheffield  Technical  School.  Last  7  years  Senior 
Chemist  at  the  Continental  Steel  Works,  Attercliffe.  Four  years 
evening  Student  in  Chemistry  and  Metallurgy,  Sheffield  Technical 
School.  Associate  of  the  School  and  Mappin  Medallist  for  Metallurgy, 
Hadfield  Medallist  for  Research  Work  in  connection  with  Metallurgy. 
Sheffield  Society  of  Engineers  and  Metallurgists.  Paper  on  "The 
Determination  of  Silicon  and  Tungsten  in  Tungsten  Steels,"  published 
in  the  above  Society's  Jouviud. 

B.  W.  Winder.  G.  T.  AY.  Newsholme. 

Fredk.  J.  Merrils.  Chas.  Bradshaw. 

Thos.  Andrews. 


Edwards,  William  Buckland, 

5,  Garlinge  Eoad,  Brondesbury,  N.W. 
Student.  Student  for  three  years  in  the  Chemistry  Department  of 
the  Central  Technical  College,  and  have  been  engaged  during  the  present 
year  in  Research  Work  under  Dr.  Armstrong.  Published  a  note  wdth 
Dr.  Kipping  on  Dimethylketohexamethylene  in  the  Proceedings,  No. 
169. 

Henry  E.  Armstrong.  Gerald  T.  Moody. 

F.  Stanley  Kipping.  William  J.  Pope. 

R.  Berncastle. 

Gibbons,  Joseph  Lake, 

West  Carlton  Street,  Blyth. 
Principal  of  the  Higher  Grade  Schools,  Blyth,  Northumberland  (3 
years).  Late  Senior  Science  Assistant,  Gateshead  Higher  Gi*ade  Schools 
(9  years).  Formerly  Student-demonstrator  in  Science,  Carmarthen 
Tx'aining  College  for  Schoolmasters.  Trained,  Certificated  (first  in  1st 
Division)  Teacher.  College  Exhibitioner.  Lecturer  in  Science  (Chem- 
istry, Physics,  Mathematics).  Passed  Science  and  Art  Department's  ad- 
vanced examinations  in  Chemistry  and  Physics.  Passed  Chemistry, 
Physics,  Mathematics  Branch  Second  Ai-ts  Examination  of  Royal  XJni- 
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versity,  Dublin.     Takes  personal  charge  of  the  Science  Department  of 
the  Blytli  Higher  Grade  and  Organised  Science  Schools. 

Duncan  T.  Richards.  William  Fowler. 

Charles  Eanken.  P.  F/iiUips  Bedson. 

C.  H.  Corbett. 

G-ilbody,  Alexander  "William, 

Owens  College,  Manchester. 
M.Sc.  Victoria  University,  Ph.D.  ^Munich.  Four  years  as  Student 
in  Owens  College  Laboratories.  B.Sc.  with  Honours  in  Chemistry, 
1890.  Two  years  at  the  University  of  Munich,  1891  —  1893.  From 
October,  1895,  has  been  researching  with  Professor  Perkin  at  Owens 
College.  Author  of  "  Ueber  die  Einwirkung  von  Chloral  aiif  Messeler 
Pyridinbasen,"  Berichte,  xsvi. 

Harold  B.  Dixon.  W.  H.  Perkin,  jun. 

A.  Harden.  G.  H.  Bailey. 

Jocelyn  F.  Thorpe.  Be  van  Lean. 

E.  Haworth. 

Gough,  Harold  Walter, 

73,  Billing  Eoad,  Northampton. 
Assistant  Master,  and  Lecturer  on  Advanced  Physiology  and  Botany, 
and  Elementary  Sound,  Light,  and  Heat,  at  Northampton  and  County 
Technical  School.  Natural  Sciences  Tripos,  Pt.  I.  Scholar  of  Derby 
School,  and  Exhibitioner  of  Emmanuel  College,  Cambridge.  Four 
months  in  Mr.  Archbutt's  Laboratory  at  Derby.  Science  Master  at 
"SVolverly  Grammar  School  ;  and  also  at  King  Edward  VI.  School, 
Chelmsford,  with  Chemistry  Class  under  the  Essex  County   Council. 

E.  Elliot  Steel.       '  V.  J.  Sell. 

H.  J.  H.  Fenton.  L.  Archbutt. 

Thomas  H.  Easterfield. 

Goulding,  Ernest, 

liS,  Mercers  Koad,  Holloway,  N. 
Assistant  Chemist,  Scientific  and  Technical  Department,  Imperial  In- 
stitute. Student  in  the  School  of  the  Pharmaceutical  Society,  1892-93. 
Student  in  the  llesearch  Laboratory  of  the  Pharmaceutical  Society, 
1893-96.  Joint  author  with  Professor  AV^.  R.  Dunstan  of  the  follow- 
ing : — "  The  Action  of  Methylic  Iodide  on  Hydroxylamine"  {Proc. 
C.S.,  1894, 138)  ;  "The  Hydriodides.of  Hydroxylamine"  {J.G.S.  1896,. 
839). 

AVyndham  R.  Dunstan,  F.  A.  Abel. 

Percy  F.  Frankland.  Herbert  McLeod. 

D.  Hamilton  Jackson. 
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Guest,  Edward  Graham, 

The  Grammai'  School,  Kirkham,  Lancashire. 
Science  Master  at  Kirkhain  Grammar  iSchool.     M.  A.  Corpus  Christi 
College,  Cambridge.     Intermediate  B.  Sc.  London  (Final  in  Chemistry 
and  Geology,  1896.)    Four  years  Science  Teaching  as  Master  at  Ruthin 
School  and  Kirkham  Grammar  School. 

Robert  Irvine.  Alex.  Crum  Brown. 

W,  S.  Anderson.  Frank  T.  Addyman. 

Stevenson  Macadam.  W.  Ivison  Macadam. 

Harley,  Vaughan, 

■2b,  Harley  Street,  W. 
Professor  of  Pathological  Chemistry,  L^niversity  College,  London. 
M.D.,  M.R.C.P.  "Chemical  Changes  of  Sugar  in  Organism,"  Proc.  Royj 
Sqc.  v.,  54,  1893.  "Sugar  as  a  Food  in  the  Production  of  Muscular 
Work,"  Proc.  Roy  Sac,  1894.  "The  Chemical  Pathology  of  Uric 
Acid,"  Brit.  Med.  Journal,  1895.  "  Absorption  of  Fat,"  Journal  of 
Physiol.,"  1895;  "  Beitrage  zur  Phys.  des  Blutzuckers,"  uirc/<.  J. 
d.  ges.  Phys.  1895,  ic. 

William  Bamsay.  John  Shields. 

G.  Carey  Foster.  Morris  W.  Travers. 

Edward  C.  Cyril  Baly. 

Hartley,  Ernald  George  Justinian, 
Wheaton  Aston  Hall,  Stafford. 
B.A.  (Oxon.).    First  Class  Honours  in  Final  Chemistry  examination. 
Still  studying  Chemistry  in  Christ  Church  Laboratoiy. 
A.  Vernon  Harcourt.  D.  H.  Nagel, 

J.  E.  Marsh.  P.  Elford^ 

Berkeley. 
Hartley,  Thos., 

Patwell  Street,  Bruton,  Somei'set. 
Schoolmaster.     Studied  Chemistry  as  Brown  Scholar  at  the  York- 
shire  College,   Victoria    University,    in    1888 — 89 — 90,    subsequently 
engaged  in  school  teaching,  and  at  present  Science  Master   in  Sexej^'s 
Trade  School,  Bruton  (Oi'ganised  Science  School). 

Arthur  Smithells.  Charles  H.  Bothamley. 

Alfred  E.  Tutton.  Wm.  A.  Knight. 

Herbert  Ingle.  Hy.  Ellison,  jr. 

Heppenstall,  Charles, 

Ferrybank,  Arklow,  Co.  "Wicklow. 
Manager    of    Messrs.   Kynoch's    Explosives   and   Chemical  "Works, 
Arklow.      Three  years  Manager  and   Chemist,  Fortis   Powder  Works. 
Four  years  Assistant  Chemist,  Brown  Bavlv's  Steel  Works.     Honours, 


Certificates,  and  Medals,  City  and  Guilds  of  London  Institute  in  Iron 
and  Steel  Manufacture,  and  Fuel. 

W.  H.  Greenwood.  A.  T.  Cocking. 

C.  R.  C.  Tichborne.  Harry  Carter  Draper. 

Jno.  Northing.  J.  Ehierson  Reynolds. 

Ernest  Scott. 
Holmes,  John, 

Crewe  Villa,  Putney  Bridge  Road,  S.W. 
Assistant,  Government  Laboratory,  Somerset  House.  Student  for 
8  years  at  Giggleswick.  Last  4  years  mainly  devoted  to  Science 
subjects.  One  year  in  Laboratory  of  Jas.  Baynes,  Public  Analyst, 
Hull.  Two  years'  Chemical  Training  at  the  Royal  College  of  Science, 
South  Kensington. 

T.  E.  Thorpe.  R.  Bannister. 

C.  Proctor.  William  A.  Tilden. 

Chapman  Jones. 

Ibbotson,  Fred, 

9,  Melbourn  Road,  Spring  Yale,  Sheffield. 
Lecturer  on  Chemistry,  the  Technical  Schools,  Sheffield.  Associate 
Royal  College  of  Science,  Dubhn.  Bachelor  of  Science  (1st  Division) 
London  University.  Formerly  Teacher  of  Chemistry  at  the  Central 
Higher  Schools,  Sheffield,  from  1889 — 1895  ;  at  present  Lecturer  in 
Chemistry  at  Sheffield  Technical  Schools  and  engaged  on  Organic 
Research  during  spare  time. 

W.  N.  Hartley.  L.  T.  O'Shea. 

George  Young.  \Y.  Carleton  AYilliams. 

W,  E.  Adeney.  Hugh  Ramage. 

Innes,  WiUiam  Ross, 

Mason  College,  Birmingham. 
Demonstrator  of  Chemistry.  B.Sc.  of  Yictoria  University  (Honours, 
Chemistry),  Ph.D.  Heidelberg,  A.I.C.  Joint  author  with  Professor 
Auwers  of  the  paper  entitled  "  Uber  das  ki'yoskopische  verhalten 
substituierter  Phenole  in  Naphtalin,"  Zeitschr.  fiir  P/ii/s.  Chem., 
xviii.,  4. 

Percy  F.  Frankland.  C.  F.  Baker. 

Walter  G.  McMillan.  John  McCrae. 

Charles  A.  Kohn. 

Jerdan,  David  Smiles, 

68,  Union  Street,  Greenock. 
Student.     M.A.,  University  of  Glasgow,  1892.     B.Sc,  with  First 
Class  Honours  in  Chemistry,  Yictoria  University,  1895.     L'niversity 
Fellow  in  Chemistry  of  the  Yictoria  University.      Joint   author  of 
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papers  published  in  the  Proceedings  of  the  Society  on  "  The  Direct 
Union  of  Carbon  and  Hydrogen."  At  present  engaged  in  research 
under  Prof.  Victor  Meyer,  Heidelberg. 

Harold  B.  Dixon.  W.  H.  PerkiB,  jr. 

A.  Harden.  G.  H.  Bailey. 

Bevan  Lean.  E.  Haworth. 

Johnson,  Harold, 

5,  Boulevard  Clevis,  Bruxelles. 
Analytical  Chemist,  engaged  in  the  Laboratory  of  the  Petit  Jouinud 
du  Brasseur,  Bruxelles.  Late  Pupil  of  Mr.  Sidney  Harvey,  Public  Analyst. 
South  Eastern  Laboratory  (General  Analytical  Chemistry).  Late  Pupil 
of  Di\  Henri  van  Lauer,  in  General  Chemistry,  Analysis  of  Yeasts  and 
Preparation  of  Pure  ditto,  Study  of  Ferments  (Bacteria)  and  Enzymes, 
Member  of  the  Belgian  Chemical  Society ;  have  contributed  papers  on 
"L'acidite  du  mout,"  "  L'analyse  commerciale  des  glucoses."  Have 
presented  to  the  Belgian  Brewers'  Association  a  paper  on  "The  Effect 
of  Permanganate  of  Potash  on  Organic  Contamination  and  Bacteria  in 
Waters."  Have  obtained  the  Fii-st  Class  Honoui's  Certificate  in  Brewing, 
London  City  and  Guilds. 

Sidney  Harvey.  John  Grove  Johnson. 

A.  Boake.  G.  Harris  2Io7-ris. 

C.  O'/Svllivan, 
Johnson,  Otis  C, 

52,  Thayer  Street,  Ann  Arbor,  jNIich.,  U.S.A. 
Professor   of  Applied    Chemistry  in  the  University    of    Michigan. 
Joint  author  of  "  Qualitative  Chemical  Analysis  "  (Prescott  and  John- 
son's).    Contributor  of  papers  upon  subjects  in  Analytical  Chemistry. 
Albert  B.  Prescott,  Thomas  H.  Norton. 

John  G.  Spenzer.  Bennett  F.  Davenport. 

Joseph  F.  Geisler. 
Bang,  Herbert, 

4,  North  Street,  Scarborough, 
Science  Teacher.  Studied  at  the  Yorkshire  College,  Leeds.  Bachelor 
of  Science  in  the  Honours  School  of  Chemistry,  Victoria  University. 
Passed  the  examination  for  the  Associateship  of  the  Institute  of 
Chemistry  (July,  1896).  Second  Master  of  St.  Martin's  Grammar 
School,  Lecturer  in  Chemistry  under  the  Scax'borough  School  Board, 
Arthur  Smithells.  Julius  B.  Cohen. 

Herbert  Ingle.  J.  J.  Hummel. 

Henri/  P.  Procter. 
Lang,  Wilham  Robert, 

9,  Crown  Gardens,  Glasgow,  W, 
Senior  Assistant  to  Professor  of  Chemistry,  University  of  Glasgow. 
B.Sc.  (with  special  qualification  in  Chemistry),  Glasgow.     Has  been  an 
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Assistant  here  since  1889  and  has  had  7  years'  experience  as  a  Teacher 
of  both  Practical  and  Theoretical  Chemistry,  with  Lectures,  Tutorial 
Classes,  and  Laboratory  instruction. 

John  Ferguson.  John  Clark. 

G.  G.  Henderson.  Stevenson  Macadam. 

W.  Ivison  Macadam.  J.  T.  Bottomley. 

EOao.  G.  C.  Stanford. 

Lee,  Theophilus  Henry, 

Hampden  House,  Phcenix  Street,  N.W. 
Analytical  Chemist  and  Assayer.    Assistant  Chemist  in  the  employ- 
ment of  Messrs.  Johnson,  Matthey  &  Co.,  Limited,  previously  Assistant 
Chemist  in  the  IS'etham  Works  of  the  United  Alkali  Co.,  Limited. 
John  S.  Sellon.  G.  Matthey,  F.R.S. 

Edward  Matthey.  Ernest  H.  Cook. 

Tho.  Coomber.  F.  R.  Stephens. 

Lloyd,  Henry  Morgan,  P.R.M.S.,  A.P.S. 
28,  Victoria  Street,  Merthyr. 
Chemist,  Operative   and    Dispensing.     Analytical    work    conducted 
chemically  and  microscopically.     Operative  Pharmaceutical  Chemistry. 
Robt.  Hy.  Owen.  H.  S.  Shorthouse. 

A.  W.  Duncan.  -  F.  Hanoood  Lescher. 

M.  Convoy.  W.  A.  U.  Naylor. 

Alfred  Southall. 
Lyne,  Robert  Nunez, 

Government  Offices,  Zanzibar. 
Resident     Lectm-er.     Lecturer     on    Agriculture    and    Agricultural 
Chemistry.     Lecturer  under  the  Lincolnshire  County  Council.     Late 
Student  and  Diploma  of  the  Canterbm-y  (New  Zealand)  Agricultural 
College. 

John  Wrightson,  F.C.S.  William  French,  M.A.,  F.I.C. 

Hudson  Donaldson.  J.  II.  Gladstone. 

John  M.  Thomson. 

Martin,  Charles  Henry, 

14,  Aldred  Street,  Crescent,  Salford. 
Chemist  and  Assistant  Manager  Oil  and  Soap  Works.     My  past  and 
present  work  is  Analytical  and  Manufacturing  Chemistry. 
George  H.  Hurst.  R.  Stockdale. 

G.  W.  Davies.  Gharles  Dreyfue. 

David  Watson. 
North,  Barker, 

3,  Manor  Terrace,  Felixstowe. 
Army  Science  Tutor  and  Lecturer  in  Chemistry,  Physics,  and  Geo- 
logy.    Author  of  a  paper  on  "  Gawalowski's  INIethod  of  Estimating 
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Sulphuric  Acid"  (Proc);  joint  author  of  a  paper  on  "Diethyl  Phos- 
phorous Acid"  (Trans.);  joint  author  of  "Introductory  Lessons  on 
Quantitative  Analyses,"  and  "  Handbook  of  Quantitative  Analysis." 

T.  E.  Thorpe.  Percy  F.  Frankland. 

A.  E.  Tutton.  George  T.  Holloway. 

J.  W.  Rodger. 


Parker,  Charles  Henry, 

Manor  House,  Tettenhall,  Wolverhampton. 
Chemist.  From  1886  I  have  been  engaged — 3  years  in  the  Elec- 
trical and  Chemical  departments  of  Elwell-Parker,  Limited,  Wolver- 
hampton;  1889— 90,  Student  at  Tettenhall  College  j  1890— 1,  Student 
at  Owens  College ;  3  years  in  Chemical  Labora'tory  at  Electric  Con- 
struction Company,  Wolverhampton  ;  and  18  months  -with  Key  Syndi- 
cate, Wednesfield,  on  Chemical,  Electro-chemical,  and  other  Research 
work. 

E.  W.  T.  Jones.  Chas.  A.  MacMunn. 

Edward  Bevan.  Harold  B.  Dixon. 

G    H.  Bailey  W.  H.  Perkin,  jun. 


Pollitt,  Samuel,  B.Sc, 

19,  Paulton  Square,  Chelsea,  S.W. 
Science  Master  in  the  Brompton  Higher  Grade  and  Organised  Science 
School,  S.W.  First  Division  Final  B.Sc.  Examination  Victoria  Univer- 
sity ;  First  Class  Honours  Practical  (Inorganic),  and  Second  Class 
Honours  Practical  Organic,  Science  and  Art  Department ;  3  years 
Student  at  Owens  College,  Manchester ;  2  years  Chemistry  Master, 
King's  Lynn  Technical  School. 

H.  B.  Dixon.  W.  H.  Perkin,  jun. 

G.  H.  Bailey.  E.  Haworth. 

W.  H.  Bentley.  Arthur  Harden. 

Bevan  Lean. 


Pullar,  Herbert  Spindler, 

Rosebank,  Perth,  N.B. 
Dyer.     Student    at  Edinburgh    University    under   Professor    Crum 
Brown.     Student  at  Yorkshire  College,  Leeds.    Dyeing  under  Professor 
Hummel.     Chemistry  under  Professor  Smithells. 

J.  J.  Hummel.  A.  G.  Perkin. 

Arthur  Smithells.  Rufus  D.  Pullar. 

Geo.  Ward. 
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Ralston,  William, 

337,  Catlicart  Road,  Glasgow. 
Chemist.    B.Sc.  (Lond.),  A.I.C.,  Assistant  to  (late)  Professor  Dittmar, 
F.R.S.  (L.  &  E.),  LL.D.,  from  1886  to  1892.     Assistant   to  Professor 
Henderson,  M.A.,  D.Sc.  F.I.C.,  from  1892  till  the  present. 

G.  G.  Henderson.  A.  Humboldt  Sexton. 

Thomas  Gray.  Matthew  A.  Parker. 

James  Robson.  Echmmd  J.  Mills. 

Remington,  John  Stewart,  M.R.A.C., 
Dromore,  Milverton,  Leamington. 
Student.  Formerly  Student  in  Chemical  Laboratory,  Mason  College 
of  Science,  Birmingham,  from  May,  1892,  till  July,  1894.  Student  and 
Member  of  the  Royal  Agricultural  College,  Cirencester,  from  Septem- 
ber, 1894,  to  present  time.  Passed  Honours,  Diploma  of  Member.ship 
Christmas,  1896. 

Edward  Kinch.  Cecil  Cooke  Duncan. 

Robt.  Chas.  Marchant.  William  A.  Tilden. 

J.  W.  James. 
Rosling,  Edward, 

Melbourne,  Chelmsford. 
Farmer  and  Landowner.     Student  of  Royal   College  of  Chemistry 
under  the  late  Dr.  Hofmann.      Joint  author  with  Dr.  Bernard  Dyer, 
of  numerous  reports  on  Field  Experiments  carried  out  for  the  Essex 
Agricultural  Society.     Interested  chiefly  in  Agricultural  Chemistry. 
Bernard  Dyer.  J.  Augustus  Voelcker. 

Alfred  Smetham.  John  Spiller. 

Charles  E.  Vassal.  Otto  Hehner. 

Southerden,  Frank, 

75,  Barry  Road,  Dulwich,  S.E. 
Chemist  to  the  Steel  Brand  Cement  Factories.  Have  passed 
through  the  full  Chemical  course  at  Finsbury  Technical  College,  and 
have  the  College  Certificate.  Worked  for  8  months  Avith  Professor 
Meldola  in  his  Research  Laboratory  on  Constitution  of  Azo-compounds. 
For  3  years  Chemist  at  Cement  Works.  An  Associate  of  the  Institute 
of  Chemistry. 

R.  Meldola.  Geo.  W.  MacDonald. 

E.  S.  Hanes.  M.  0.  Forster. 

Julian  L.  Baker. 

Stainer,  William  James,  B.A.,  London, 

3,  Havelock  Road,  Stanford  Avenue,  Brighton. 
Science  Teacher  (Chemistry  and  Mathematics  principally).     Author 
of  Synopsis  of  Advanced  Chemistry  (published  by  Hughes  ct  Co.,  Is.  6c?.) 
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Author  of  Practical  Chemistry  Tables  (Stage  E,  South  Kensington 
Syllabus).  Second  Master  and  Lecturer  in  Chemistry  (up  to  Stage 
Advanced  Theoretical  and  Practical,  Inorganic,  of  South  Kensington, 
Syllabus)  to  the  Organised  Science  School  (Brighton).  Science 
Teacher  to  the  Pupil  Teacher  Classes  (Brighton)  and  to  the  Steyning 
(Sussex)  Technical  Education  Committee  (Sussex  Coiinty  Council). 

William  Briggs  (M.A.,  LL.M.).       William  Jago. 

R.  L.  Taylor.  Chapman  Jones. 

Henry  R.  Bed  num.  E.  J.  Cox. 

Stevens,  Henry  Potter, 

14,  Lower  Sloane  Street,  Chelsea. 
Student.      B.A.   (Oxon.).      Scholar  of  St.   John's   College,   Oxford. 
1st  Class  Honoiu-s,  School  of  Natural  Science,  1896  (in  Chemistry). 
W.  J.  Russell.  F.  D.  Chattaway. 

P.  Elford.  W.  W.  Fisher.  ' 

A.  Yernon  Harcourt. 
Sumner,  Leonard, 

Butt  Hill,  Prestwich,  near  Manchester, 
Assistant  [Manager  of  the  Broughton  Copper  Works,  Manchester. 
London  University  Matriculation  (Honours),  1887.  Articled  Pupil  in 
the  Engineering  Works  of  W.  Muir  and  Co.  (Manchester),  1887-90. 
Student  in  Owens  College,  1890-93.  B.Sc.  (Victoria — Honoiu-s, 
Engineering)  and  Associate  of  Owens  College,  1893.  Student  City 
and  Guilds  Central  Technical  College,  Session  1893-4,  and  obtained 
Certificate  in  Electricity  and'  Chemistry.  Worked  for  nine  months  in 
the  Chemical  Laboratory  of  the  Broughton  Copper  Co.,  1894-5.  Studied 
Metallurgy,  under  Prof.  Roberts  Austen,  at  the  Royal  School  of  Mines? 
Session  1895-6,  and  passed  the  final  examination  in  the  First  Class. 
W.  C.  Roberts  Austen  W.  Gowland. 

Henry  C.  Jenkins.  David  Watson. 

G.  FitzBrown. 
Thompson,  Harry, 

Walton  House,  West  Parade,  Anlaby  Road,  Hull. 
Analyst,  1892-5,  Winter  Sessions,  Science  and  Art  Classes ;  Teacher, 
G.  Carr  Robinson,  F.R.S.E..,  F.I.C.,F.C.S.  September,  1895,  July, 
1896,  Assistant  to  Dr.  A.  Rohrig,  20,  Linden  St.,  Leipzig.  1896,  April 
to  July,  Leipzig  University,  Chemical  Study.  July  to  October,  II. 
Assistant,  Kbnigliche  Landwirthschaftliche  Yersuchsstation,  Rufach, 
Elsass-Loth.  Direktor,  Prof.  D.  31.  Barth.  November,  Analyst  to  the 
Black  Point  Syndicate,  Limited,  in  Milo,  Greece. 

G.  Carr  Robinson.  M.  D.  Penney. 

Jas.  Baynes.  John  Caley. 

Fred.  E.  Johnson. 
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TurnbuU,  Andrew, 

Daldowie,  Broomhouse,  near  Glasgow. 
Private  Research  Assistant  to  Prof.  P.  F.  Frankland.  Student  at 
Glasgow  and  "West  of  Scotland  College,  1890-3.  Assistant  in  Chemical 
Dept.,  1893-4.  Student  at  Heidelberg  University,  1894-6.  Graduated 
at  Heidelberg  (Chemistry,  Physics,  and  Botany),  1896.  Research : 
"  Ueber  Benzolazo-tetrahydro-a-Napbthol  und  seine  Derivate." 
Percy  F.  Frankland.  Charles  Frederic  Baker. 

Walter  G.  McMillan.  G.  G.  Henderson. 

James  Robson,  Matthew  A.  Parker. 

A.  Humboldt  Sexton. 

Turner,  Basil  William, 

C/o    Henry  Turner,  Collins  Street,  Annandale,  Sydney,  New 

South  Wales. 
Assayer  and  Metallurgist.     Associate  of  the  Royal  School  of  Mines, 
London,  in  the   division  of    Metallurgy.     Have   pursued  a  course   of 
study  in  Theoretical  aud  Practical  Chemistry  at  the  Sydney  Univer- 
sity, N.S.W.,  and  also  at  the  Royal  College  of  Science,  London. 

Chapman  Jones.  W.  C.  Roberts  Austen. 

Henry  C.  Jenkins.  William  A.  Tilden. 

T.  E.  Thorpe.  A.  Liversidge. 

Walford,  Samuel  Matthew, 

62,  Bloom  Street,  Stockport, 
Teacher  of  Chemistry.  Chemistry  Master  at  the  Oldham  Municipal 
and  the  Borough  of  Hyde  Technical  Schools.  Science  Master,  Standard 
Grammar  School.  Have  been  similarly  engaged  about  eight  years. 
Studied  Chemistry  at  Owens  College,  Manchester,  and  have  attended 
courses  in  Chemistry  and  Metallurgy  at  the  Royal  College  of  Science, 
London.  "  Roscoe  Exhibitioner  "  and  "  Chemistry  Prizeman  "  of  the 
Union  of  Lancashire  and  Cheshire  Institutes.  First  Honoiu-s,  Chemis- 
try, Science  and  Ai't  Department. 

H.  B.  Dixon.  Be  van  Lean. 

G.  H.  Bailey.  W.  H.  Perkin,  jun. 

A.  Harden. 

"Walker,  James  Wallace,  MA.,  Ph.D. 

Demonstrator  in  Chemistry,  Univeisity  College,  London.  Author 
and  joint  author  with  Professor  Purdie  of  several  papers  which  have 
appeared  in  the  Transactions  of  the  Chemical  Society. 

Thomas  Purdie.  William  Ramsay. 

Morris  W.  Travers.  John  Shields. 

J.  Norman  Collie.  Sidney  Williamson. 
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Wilderman,  Meyer, 

Davy-Faraday  Laboratory,  Albemarle  Street,  London. 
Engaged  in  Scientific  research  in  Physical  Chemistry  at  present  in 
the  Davy-Faraday  Laboratory  at  the  Royal  Institution.  Zeitschrift 
fitr  Physikalische  Chemie,  viii.,  ix.,  xi.,  xiv.,  xiv.,  xv.,  xv.,  xix.,  xix,  ; 
Phil.  Mag.,  July,  1895;  Tixmsactions  of  the  Chemical  Society,  1897, 
ProceecZm^s  of  the  Royal  Society,  1896,  Berichte  der  Deutsclier  Cuem. 
Ges.  1890,  1891  ;  Joxirnal  filr  inxiktische  Chemie,  kc. 

A.  Yernon  Harcourt.  Wyndham  R.  Dunstan. 

Herbert  McLeod.  R.  Meldola. 

Robert  Mond.  T.  E.  Thorite. 


The  following  Candidates  are  recommended  by  the  Council  under 
Bye-law  I.  (3). 

Aquino,  Thomas  Hannibal, 

Gadag,  Dharwar  District,  India. 
Assistant  Surgeon,  Bombay  Medical  Service.  Licentiate  of  Medicine 
and  Surgery,  Bombay  University.  Late  Teacher  of  Chemistry,  Toxi- 
cology, and  Materia  Medica,  Hydrabad  Medical  School,  Sind.  Member 
Indian  Medical  Association  and  British  Medical  Association.  Winner 
of  Sir  Jamsetji  Jijibhoy's  "  Medical  Prize  "  in  Medicine  and  Surgery, 
"Hunter  Pi'ize  "  in  Ophthalmology,  and  "  Cama  Prize"  for  the  best 
essay  on  the  Sewerage  of  Bombay,  awarded  by  the  University  of 
Bombay  in  1884. 

S.  M.  Kaka,  D.P.H. 

Bhaduri,  Jyoti  Bhushan, 

Presidency  College,  Calcvitta,  India. 
Lectiu'er,  Presidency  College.  M.A.  in  Physics,  Roy  Prem  Chand 
Scholar  in  Chemistry  \  Elliott  Medallist  for  Original  Investigation  in 
Chemistry.  Contributions  :  "  On  the  Decomposition  of  Hydrochlorites." 
"Notes  on  the  Estimation  of  Chlorine."  Published  in  the  Journal  of 
Asiatic  Society,  Bengal  1896.  "  Note  on  the  action  of  Nitric  Acids  on 
Alkali  "  in  conjunction  with  Mr.  Pedler,  F.R.S.,  not  yet  published,  but 
read  on  November  4th,  1896. 
Alexander  Pedlei-. 

Rutter,  Alfred, 

Broken  Hill,  New  South  Wales,  Australia. 
Metallurgical  Chemist.    Chemist  to  the  Broken  Hill  Proprietary  Co. 
Associate  of  the  Royal  College  of  Science. 

T.  E.  Thorpe.  W.  C.  Roberts  Austen. 
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Unwalla,  Rustomji  Navroji, 

Bhavnagar,  Kathia.var,  India. 
Assistant  Doctor  and  Chemical  Analyser,  Bhavnagar  State  Medical 
Department.  Student  Grant  Medical  College  for  10  years.  Passed  in 
1885  Fii'st  Examination  in  L.M.  and  S.,  including  Chemistry,  Theore- 
tical and  Practical,  Bombay  University.  Passed  Final  L.M.  and  S. 
fully  in  Medical  Jurisprudence  and  Toxicology.  Special  work  under 
Chemical  Analyser  (Govei-nment),  Bombay,  and  under  Mr.  Hankin, 
Government  Bacteriologist  and  Chemical  Analysei',  Agra. 
Arthur  Richardson. 
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February  18th,  1897.     Mr.  A.  G.  Vernon  Harcourt,  President,  in  the 

Chair. 

Mr.  E.  Haynes  Jeffers  was  formally  admitted  a  Fellow  of  the 
Society. 

Certificates  were  read  for  the  first  time  in  favoiir  of  Messrs.  Herbert 
William  Leyland  Barlow,  M.A.,  MB.,  Holly  Bank,  Urmston,  Man- 
chester ;  Frederick  Filmer  de  Morgan,  j^.ndely  Lodge,  Caeran  Park, 
Newport,  Monmouthsbii'e  ;  Louis  Charles  Deverell,  Onslow  House, 
"Worthing;  William  James  George  Lasseter,  B.A.,  10,  Stanley  Road, 
Oxford  ;  Harry  Edward  William  Phillips,  B.A.,  47,  Chalfont  Road, 
Oxford;  William  Herbert  Waite,  B.A.,  Park  Road,  Halifax;  Charles 
Thomas  Foster  Watts,  7,  Cambrian  Crescent,  Chester  ;  John  Welsh, 
12a,  Seller  Street,  Chester. 

The   certificate   of   the   following  candidate,  recommended  by   the 
Council  lander  Bye-law  I  (3),  was  also  read  : — 
Frederic  Hewlett  Burton-Brown,  Simla,  India. 

It  was  announced  that  the  following  changes  in  the  Officers  and 
Council  were  proposed  by  the  Council : — 

As  President — Professor  James  Dewar,  M.A.,  LL.D.,  F.R.S.,  vice 
Mr.  A.  G.  Vernon  Harcoiut,  M.A.,  D.C.L.,  LL.D.,  F.R.S.  As  Vice- 
Presidents — Professor  W.  Ramsay,  Ph.D.,  F.R.S.,  and  Professor  J. 
Emerson  Reynolds,  M.A.,  F.R.S. ,  vice  Professor  James  Dewar,  M.A., 
LL.D.,  F.R.S.,  and  Mr.  Horace  T.  Brown,  F.R.S.  As  Ordinary  Mem- 
bers of  Council — Messrs.  C.  T.  Heycock,  M.A.,  F.R.S.  ;  Rudolph  Messel, 
Ph.D. ;  Tom  Kirke  Rose,  D.Sc. ;  and  Alexander  Scott,  M.A.,  D.Sc, 
vice  Messrs.  Bernard  Dyer,  D.Sc. ;  G.  Harris  Morris,  Ph.D. ;  W.  A. 
Shenstone  ;  and  T.  Stevenson,  M.D. 
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It  was  also  announced  that  the  Council  had  awarded  the  Longstaff 
Medal  to  Professor  William  Ramsay,  F.R.S.,  for  the  discovery  of 
helium,  and  his  share  in  the  investigation  of  argon. 

Messrs.  H.  Brereton  Baker,  F.  D.  Chattaway,  and  John  Shields 
were  appointed  to  audit  the  Society's  accounts. 

Of  the  following  Papers,  those  marked  *  were  read. 

*18.  "  The  formation  of  dithonic  acid  in  the  oxidation  of  sulphurous 
acid  by  potassium  permanganate."  By  T.  S.  Dymond  and 
F.  Hughes. 

When  a  solution  of  sulphurous  acid  is  titrated  with  a  solution  of 
potassium  permanganate,  decolorisation  of  the  permanganate  ceases 
when  only  89  per  cent,  of  the  quantity  required  to  oxidise  the  sulphurous 
acid  to  sulphuric  acid  has  been  used.  This  is  due  to  the  formation  of 
dithionic  acid  in  addition  to  sulphuric  acid.  The  proportion  of  dithionic 
acid  produced  is  constant,  and  is  not  influenced  by  either  the  dilution 
or  the  temperatiu-e,  or  the  acidity  of  the  solution.  Its  production, 
therefore,  appears  to  be  an  essential  part  of  the  reaction,  and  to  be  due 
to  the  weak  oxidising  action  of  the  permanganate  in  a  final  stage  of  its 
reduction.  The  sulphuric  and  dithionic  acids  produced  are  in  the  pro- 
portion required  by  the  supposition  that  manganese  heptoxide  is  first 
reduced  to  the  red  oxide  with  production  of  sulphuric  acid,  and  further 
reduced  to  the  monoxide  with  production  of  dithionic  acid.  When,  how- 
ever, sulphurous  acid  is  treated  with  the  red  oxide,  sulphuric  acid  is  the 
only  product. 

Discussion. 

The  President  said  that  he  had  worked,  a  number  of  years  ago, 
upon  the  reaction  between  solutions  of  potassium  permanganate  and 
sulphurous  acid,  before  sodium  thiosulphate  had  come  into  use  for 
estimating  iodine.  In  making  determinations  without  excluding  air  from 
the  water,  he  had  found  that  the  quantity  of  permanganate  used  was 
far  less  than  the  amount  necessary  for  the  complete  oxidation  of  the 
sulphurous  acid.  He  found  that  the  sulphurous  acid  was  oxidised 
by  the  atmospheric  oxygen  dissolved  in  the  water,  and  so  progressively 
as  the  water  gradually  dissolved  the  oxygen  in  the  air  lying  over  it. 
As  the  result  of  a  number  of  experiments,  he  proved  that  the  diminu- 
tion in  the  quantity  of  permanganate  required  increased  with  the 
dilution  of  the  sulphurous  acid,  and  also  that  if  the  water  was  boiled 
until  air-free  the  quantity  of  permanganate  used  was  lai'ger,  but  he 
had  not  obtained  such  constant  results  as  Messrs.  Dymond  and  Hughes. 
He  had  tried  the  experiment  of  adding  a  small  quantity  of  manganous 
sulphate  to  the  dilute  solution,  and  had  found  that  this  salt  also  was 
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able  to  determine  the  oxidation  of  sulj^liurous  acid  by  atmospheric 
oxygen.  He  thought  the  authors'  experiments  extremely  interesting 
in  showing  the  constant  production  of  dithionic  acid. 

De.  Scott  thought  it  would  be  worth  while  to  try  the  effect  of 
manganic  sulphate  in  oxidising  sulphurous  acid. 

Professor  Dunstan  suggested  that  it  would  be  interesting  to 
determine  whether  the  formation  of  dithionic  acid  occurred  at  the 
positive  electrode  during  the  electrolysis  of  a  solution  of  sulphurous 
acid,  since  it  seemed  possible  that  the  dithionic  acid  might  be  formed 
by  the  oxidation  of  sulphurous  acid  in  much  the  same  way  as  per- 
sulphuric  acid  was  formed  by  the  oxidation  of  sulphuric  acid.  He 
understood  that  in  the  remarkable  action  of  manganous  sulphate  des- 
cribed by  the  President  this  salt  undergoes  no  change. 

*19.  "  On  the  production  of  pyridine  derivatives  from  ethylic-/?-amido- 
crotonate."     By  J.  Norman  Collie,  Ph.D.,  F.R.S. 

Amongst  compounds  from  which  pyridine  derivatives  can  be 
obtained,  ethylic  acetoacetate  stands  out  prominently.  The  author 
has  already  called  attention  to  the  fact  that,  when  ethylic  y8-amido- 
crotonate  is  distilled,  various  pyridine  compounds  are  formed.  When 
the  hydrochloride  of  ethylic  y8-amido-crotonate  is  heated  to  a  tempera- 
ture of  about  120°,  it  at  once  condenses  according  to  the  equation 
2C6H11NO0HCI  =  CjoH^gNOa  +  NH^Cl  +  CMPH  +  HCl.  This  com- 
pound, C^oHjgls'Og,  is  the  ethylic  ether  of  an  oxylutidine  :  it  melts  at 
138 — 139°.  If  in  its  production  the  hydrochloride  of  ethylic  y8-amido- 
crotonate  be  heated  with  one  molecular  quantity  of  ethylic  /3-amido- 
crotonate,  C^H^iNOoHCl  4-  C^H^iNOo  =  CioH^jNOg  +  NH^Cl  +  C^H^OH, 
an  isomeric  ether  is  obtained,  m.  p.  166 — 167°.  The  acids  obtained 
from  these  two  ethers  melt  respectively  at  300 — 304°  and  190 — 191°, 
and  both  acids  decompose  at  their  melting  point,  lose  carbon  dioxide, 
and  give  pseudolutidostyril. 

NH  NH 

/  \  X  \ 

CH,-C        CO  CO.OC,H,-OH,C        CO 

II  I  ^    '^         '^w  I 

COOC,H,-C         CH  HC         CH 


C  C 

CH3  CH3 

Ether,  m.  p.  139".  Ether,  m.  p.  167'. 

Acid,  m.  p.  300°.  Acid,  m.  p.  190°. 

A.  B. 

Ether  A,  when   boiled  with   soda,  only  hydrolyses    with    consider- 
able difficulty.     It  does  not  react  with  acetyl  chloride,  hydroxylamine, 
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or  nitrous  acids ;  strong  sulphuric  acid  dissolves  it  on  warming, 
but  the  substance  is  precipitated  unchanged  when  the  mixture  is 
poured  into  water.  With  bromine,  a  mono-substituted  derivative  is 
produced,  Cj^HjoNOgBr,  m.  p.  158 — 159°.  With  phosphorus  penta- 
chloride,  a  chloro-lutidine  derivative  results,  Cj,^HjoNO.,Cl,  which  is 
an  oil,  b.  p.  288 — 290°.  After  prolonged  treatment  with  tin  and 
hydrochloric  acid,  the  chlorine  is  removed  and  replaced  by  hydrogen, 
and  an  a-y-dimethyl-^-ethylic  carboxylate  of  pyi'idine,  b.  p.  246 — 248°, 
is  obtained. 

The  acid  obtained  by  the  hydrolysis  of  ether  A  is  very  insoluble  in 
water,  but  can  best  be  recrystallised  from  that  solvent ;  various 
attempts  were  made  to  convei't  this  acid  into  the  isomeric  acid  obtained 
from  ether  B,  but  without  result. 

Ether  B,  which  is  isomeric  with  ether  A,  is  hydrolysed  at  once  when 
added  to  soda  solution  and  warmed.  It  gives  a  compovmd  with  phenyl- 
hydrazine,  and  when  boiled  with  strong  hydrochloric  acid  is  decomposed  ; 
it  is  much  less  stable  than  ether  A. 

With  bromine,  it  gives  a  di-substituted  product  at  once,  Cj^H^^NOgBro. 
This  compound,  when  treated  with  soda,  gives  the  sodium  salt  of  a 
dibromo-acid,  which  acid  melts  at  227 — 228°  with  complete  decomposi- 
tion. Ether  B  gives  on  hydrolysis  an  acid,  m.  p.  190 — 191°,  which 
can  easily  be  crystallised  from  hot  water ;  when  melted  it  decomposes 
quantitatively  into  carbon  dioxide  and  pseudolutidostyril  in  exactly 
the  same  manner  as  the  isomeric  acid,  m.  p.  300 — 304°.  Pseudolutido- 
styril, C5Hy(CE[g)oN0,  which  is  a  dimethylpyridine  derivative,  was  first 
obtained  by  Hantrsch  {Ber.,  1884,  17,  2904)  by  the  action  of  heat  on  a 
trimethylpyridine  derivative.  It  was  found  on  heating  pseudolutido- 
styril with  zinc  dust,  that  although  some  dimethylpyridine  (lutidine) 
was  formed,  the  chief  product  of  the  reaction  was  a  trimethylpp'idine 
(collidine). 

Pseudolutidostyril,  when  acted  on  by  phosphorus  pentachloride,  gives 
a-y  dimethyl-a-chloropyridine,  b.  p.  212 — 214°,  and  this  compound  when 
passed  over  heated  zinc  dust  yields  dimethylpyridine  alone. 


Discussion. 

Dr.  Forster  drew  attention  to  the  apparent  similarity  between  the 
reactions  of  the  pyridine  derivatives  described  by  Dr.  Collie  and  certain 
of  the  nitrogen  derivatives  of  camphor  when  Tiemann's  formula  was 
employed. 

Dr.  Kipping  was  of  opinion  that  there  was  no  essential  difference 
between  Tiemann's  formula  for  camphor  and  that  proposed  by  Bredt. 
He  thought  that  the  possibility  of  the  occurrence  of  tautomerism  or 
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stereoisomerism  in  the  compounds  described  by  Dr.  Collie  should  be  kept 
in  view. 

Dr.  Collie,  in  reply,  said  he  had  not  gone  completely  into  the 
details  of  the  various  reactions  he  had  made  use  of  in  preparing  these 
substances,  and  he  thought  that  when  the  full  paper  was  read  it  would 
be  seen  that  the  substances  were  actually  different  in  constitution,  and 
not  merely  tautomeric  or  stereoisomeric. 

*20.    "  Sodamide  and   some   of  its  substitution  derivatives."       By 
A.  W.  Titherley,  M.Sc,  Ph.D. 

Sodamide  in  its  reactions  with  organic  haloid  compounds  invariably 
gives  rise  to  complex  decompositions  without  appreciable  replacement 
of  the  halogen  by  NH.,.  The  hydrogen  of  the  sodamide,  and  not  the 
sodium,  reacts,  giving  hydrochloric  acid,  which  with  the  amide  yields 
ammonia,  whilst  the  group  NaN  =  remains  more  or  less  intact,  being 
found  afterwards  as  sodium,  cyanide  and  sodium  cyanamide.  Charring 
invariably  occurs,  even  when  the  reaction  is  conducted  with  care. 

Sodamide  on  treatment  with  organic  substances  possessing  a  weak 
acid  tendency,  such  as  oximes  and  hydrazines,  readily  reacts,  giving 
ammonia  and  sodium  derivatives.  In  benzene  solution  these  are 
obtained  usually  as  fine  crystalline  precipitates,  which  may  some- 
times be  crystallised  from  boiling  benzene.  Sodium  acetoxime,  sodium 
hydrazobenzene,  sodium  phenylhydrazine,  and  others  have  been  thus 
obtained. 

A  series  of  substitution  derivatives  of  sodamide  formed  by  the  re- 
placement of  one  or  both  hydrogen  atoms  in  XaXH.,  have  also  been 
prepared  by  the  interaction  of  sodamide  with  (1)  Aromatic  amines  ; 
(2)  Amides,  according  to  the  general  equations : — (a)  NaNH^  + 
K-NH,  =NaNH-R  +  XHo;  (b)  XaNH,  +  R-COXH.,  =  XaXH-c6-R 
+  XH3. 

In  the  former  case,  the  reaction  is  conducted  with  the  substances  in 
the  free  state  in  an  atmosphere  of  coal  gas,  and  in  the  latter,  in  benzene 
solution. 

Potassium  ethylamide,  KXHCH-,  is  formed  by  the  careful  action  of 
ethylamine  gas  upon  gently  heated  potassium.  On  heating,  it  readily 
decomposes  into  potassium  cyanide,  charcoal,  and  hydrogen.  Sodium 
phenylamide,  XaXH'C^H.,  sodium  diphenylamide,  XaX(C^;H5)„,  sodium 
^>>-tolylamide,  sodium  j8-naphthylamide,  <kc.,  are  all  very  readily  pre- 
pared by  the  above  general  reaction.  They  form  white,  greenish- 
yellow,  or  brown,  amorphous  solids  with  conchoidal  fractiu'e,  or  light 
yellowish  powders,  which  are  blackened  and  decomposed  quickly  in  the 
air,  darkening  especially  when  moistened  with  benzene. 

When  sodamide  reacts  with  organic  amides  (best  in  boiling  benzene 
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solution)  ammonia  is  rapidly  evolved,  and  the  substituted  sodamides 
are  obtained  as  fine,  white,  crystalline  solids,  those  of  larger  molecular 
weight  being  appreciably  soluble  in  benzene. 

Sodium  formamide,  NaNH*  CO  -H,  sodium  acetamide,  NaNH*  COCH3, 
sodium  propionamide,  and  sodium  benzamide  have  been  thus  prepared 
— the  latter  apparently  identical  with  the  compound  obtained  by  Curtius 
from  the  action  of  sodium  upon  benzamide  by  long-continued  boiling 
in  xylol  solution. 

The  latter  class  of  substitiited  sodamides  are  soluble  without  decom- 
position in  alcohol,  and  their  solutions,  on  treatment  with  alcoholic 
silver  nitrate,  throw  down  bright  orange-red  precipitates  of  the  silver 
compounds,  which  are  very  unstable.  From  the  coloiu-  of  these  silver 
derivatives,  and  the  difficulty  with  which  they  and  the  sodium  com- 
pounds appear  to  react  with  alkyl  iodides,  &c.,  the  author  concludes 
that  the  silver  and  sodium  atoms,  respectively,  are  dii'ectly  attached  to 
nitrogen,  and  that  therefore  the  above  derivatives  are  to  be  repre- 
sented as  possessing  the  ordinary  amide  and  not  the  imido-hydroxy 
formula ;  the  amides  themselves  are  most  probably  tautomeric  sub- 
stances. 

*21.  "  Rubidamide."     By  A.  W.  Titherley,  M.Sc,  Ph.D. 

Metallic  rubidium  behaves  like  the  other  alkali  metals  towards 
ammonia,  displacing  one  atom  of  hydrogen  and  forming  rubidamide 
RbNHg.  Though  not  so  energetic  as  in  the  case  of  lithium,  the  action 
is  very  rapid  and  commences  in  the  cold.  On  heating  in  a  silver  boat 
to  between  200 — 300°,  oily  drops  of  the  amide  quickly  form  and  flow 
to  a  liqviid  in  which  the  metal  floats  and  partly  dissolves  to  a  deep  blue 
solution,  at  once  decolorised  and  converted  into  rubidamide  by  the 
action  of  ammonia.  Eubidamide  crystallises  in  plates  melting  at 
285 — 287°,  higher  than  sodamide  and  potassamide,  but  lower  than 
lithamide.  At  400°,  it  distils  undecomposed  in  a  current  of  ammonia. 
With  water,  it  is  violently  decomposed,  giving  ammonia  and  rubidium 
hydrate.  Alcohol  also  decomposes  it  and  its  behaviour  with  organic 
substances  is  very  similar  to  that  of  sodamide  or  potassamide. 

*22.  "  On  the  spectrographic  analysis  of  some  commercial  samples  of 
metals,  of  chemical  preparations,  and  of  minerals  from  Stassfurt 
potash  beds/'     By  W.  N.  Hartley,  F.R.S.,  and  Hugh  Ramage. 

In  continuation  of^^the  work  already  published  {Hoy.  Soc.  Proc,  1896, 
60,  393,  and  Proc,  1897,  13,  11),  samples  wei^e  examined  of  steel  made 
at  Middlesbrough  from  the  blast  furnace  metal  smelted  from  Cleveland 
clay    ironstone,   and   rolled  into   rails  3    of    alumina   and    *  red   mud ' 
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separated  from  bauxite  at  the  British  Aluminium  Co.'s  Works  at 
Lame,  and  of  the  aluminium  prepared  from  the  alumina  at  Foyers 
and  of  various  commercial  alums. 

It  is  shown  that  of  the  constituents  of  the  blast  fm'nace  metal,  the 
alkali  metals,  calcium,  copper,  silver,  gallium,  manganese,  and  lead  are 
present  also  in  the  steel,  but  the  chromium  and  nickel  have  been 
removed. 

Of  the  constituents  of  bauxite,  traces  of  sodium,  potassium,  calcium, 
copper,  silver,  gallium,  iron,  manganese,  and  lead  are  found  in  the 
metallic  aluminium.  These  elements  are  also  present  in  larger 
quantities  in  the  '  red  mud '  and  in  addition  nickel  and  chromium  are 
present. 

The  Alums. — Examined  directly,  by  heating  0*5  gram  of  the  di'ied 
sample  in  the  oxyhydi'Ogen  flame,  sodium,  potassium,  rubidium, 
calcium,  and  thallium  are  found  as  common  constituents,  and  copper, 
gallium,  iron,  and  nickel  as  occasional  constituents.  More  interesting 
results  were  obtained  by  examining  the  precipitates  produced  by 
potassium  ferrocyanide  in  solutions,  containing  50  grams  of  the  alum, 
strongly  acidified  with  hydrochloric  acid.  These  precipitates  con- 
tained the  elements  sodium,  potassium,  rubidium,  caesium,  copper, 
silver,  calcium,  gallium,  thallium,  nickel,  manganese,  besides  iron,  which 
was  also  present  in  the  acid  radical.  The  rubidium,  csesium,  gallium, 
and  thallium  lines  are  strong  in  some  of  the  spectra,  and  the  results 
indicate  that  these  elements  are  almost  wholly  precipitated  by  this 
process.  A  sample  of  "  aluminof erric  "  from  Messrs.  Spence  and  Sons, 
Manchester,  contained  all  the  elements  f  ovind  in  the  alums,  but  in  much 
larger  quantities.  Of  these  elements,  the  pyrites  furnishes  the  thallium 
and  also  a  trace  of  indium  found  in  a  bye-product  of  the  manufacture 
of  alum,  whilst  the  other  elements  were  traced  to  the  aluminous 
minerals,  bauxite  and  shale.  The  shale  was  richer  in  alkalis  and 
gallium  than  the  bauxite,  but  a  sample  of  French  bauxite  was  richer 
in  silver  and  lithium  than  either  Irish  bauxite  or  shale. 

Samples  of  Stassfurt  minerals  were  examined  in  the  coui-se  of 
the  investigation,  and  were  found  to  yield  spectra  containing  no  lines 
of  rubidium,  caesium,  gallium,  or  thallium.  These  salts  gave  only 
weak  lines  of  a  few  elements  besides  the  lines  of  the  principal  elements 
composing  them. 

It  is  pointed  out  in  the  paper  that  the  elements  found  by  their 
spectra  actually  exist  in  the  specimens,  as  there  is  no  possibility  of  them 
being  accidentally  introduced,  and  fui'thermore,  substances  have  been 
examined  which  have  given  no  trace  even  of  such  widely  distributed 
elements  as  potassium  and  calcium  and  in  which  the  D  lines  are  very 
weak. 

The  systematic  examination  of  railway  metal  by  such  an  analytical 
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method  as  is  here  employed  might  lead  to  results  of  practical  impor- 
tance. The  method  reveals  the  presence  of  small  quantities  of  metals 
such  as  copper,  silver,  gallium  and  lead,  which  have  not  been  considered 
in  dealing  with  commercial  irons,  and  the  influences  of  which  upon  the 
physical  properties  of  these  have  not  been  studied. 

Discussion. 

Dr.  Rideal  suggested  that  the  calcivim  present  in  aluminium  and  its 
compounds  might  be  derived  from  the  vessels  employed  in  the  manufac- 
ture as  well  as  from  the  bauxite.  He  thought  it  probable  that  calcium 
might  be  present  as  metal  in  commercial  specimens  of  aluminium. 

23.  '•'  Dissociation  pressure  of  alkylammonium  hydrosulphides."     By 
James  Walker,  D.Sc,  Ph.D..  and  John  S.  Lumsden,  B.Sc,  Ph.D. 

The  dissociation  pressures  of  ammonium,  ethylammonium,  and  di- 
methylammonium  hydrosulphides  have  been  determined,  as  well  as  the 
dissociation  pressures  of  mixtures  of  these  substances  in  pairs.  The 
values  obtained  for  the  mixtures  fell  in  every  case  considerably  below 
the  values  calculated  from  the  dissociation  pressures  of  the  components 
by  the  law  of  mass  action.  The  ratios  of  the  dissociation  pressm-es  of 
these  substances,  whether  simple  or  mixed,  ai'e  independent  of  the 
tempei"atiu"e,  a  fact  which  proves  their  heats  of  dissociation  to  be 
equal. 

24.  "  Supposed  condensation  of  benzil  with  ethyl  alcohol.    A  correc- 

tion."    By  Francis  Robert  Japp,  F.R.S. 

The  author  hnds  that  the  compound,  described  by  him  in  a  paper 
published  jointly  with  Miss  Owens  (Trans.,  1885,  47,  90),  as  formed  by 
the  condensation  of  benzil  with  ethyl  alcohol,  is  in  reality  identical  with 
Japp  and  Miller's  anhydracetonedihenzU,  CgjHo^O^  (m.  p.  194 — 195°), 
and  that  its  formation  was  due  to  the  presence  of  acetone  in  the 
"  methylated  spirit"  (alcohol  "denatured"  with  10  per  cent,  of  crude 
wood-spirit),  which  was  used  instead  of  duty-paid  alcohol,  in  the  pre- 
paration of  the  compound.  The  formula,  C3oH.,^0^,  ascribed  to  the 
condensation  compound  requires  analytical  figures  differing  only  very 
slightly  from  those  required  by  anhydracetonedibenzil. 

At  the  time  the  paper  was  pul)lished,  the  authors  believed  the  com- 
pound to  be  identical  with  Limpricht  and  8chwanert's  ethijldibenzo'in, 
CgijHogO^,  which  Jena  stated  that  he  had  prepared  by  the  action  of  alco- 
holic potash  on  benzil — the  reaction  employed  by  the  authors.  On  the 
strength  of  this  belief,  they  proposed  to  alter  Limpricht  and  vSchwanert's 


49 

formula  to  Cgi.Ho^O^,  and  they  furtliei-  cast  doiibt  on  the  existence  of  an 
acetyl  derivative  which  these  investigators  had  prepared. 

The  author  regrets  the  publication  of  these  perfectly  baseless  criti- 
cisms on  Limpricht  and  Schwanert's  work. 

The  author  is  indebted  to  Professor  Alexander  Smith  for  privately 
informing  him  that  he  had  not  succeeded  in  preparing  the  compound 
from  benzil  and  alcohol,  and  thus  calling  his  attention  to  the  matter. 

25.  "The  viscosity  of   mixtures   of  miscible  liquids."     By  T.    E. 
Thorpe,  F.R.S.,  and  J.  W.  Rodger. 

The  authors  having  measm^ed  the  viscosity  of  a  large  number  of 
liquids,  mostly  carbon  compounds  and  of  very  different  types,  at  various 
temperatures  up  to  the  boiling  points  under  a  standard  atmosphere 
{Phil.  Trans.,  1894,  185 A,  379  ;  1897,  189 A),  have  made  observations 
on  mixtures  of  chemically  indifferent  and  miscible  liquids,  with  the  view 
of  throwing  light  on  the  relation  of  the  viscosity  of  a  mixture  to  the 
viscosity  of  its  constituents.  A  sufficiently  comprehensive  study  of 
this  question  would  afford  answers  to  many  questions  of  interest.  Thus 
it  would  settle  whether  viscosity  was  related  to  the  number  of  mole- 
cules per  unit  volume  or  per  unit  sm^face,  and  would  indicate,  therefore, 
how  viscosity  observations,  and  indeed  all  observations  which  depend 
upon  surface  effects,  should  be  treated.  It  would  also  indicate  whether, 
in  the  case  of  a  mixtxire  of  a  simple  and  a  complex  liquid,  the  values  of 
the  viscosity  gave  any  indication  of  the  decomposition  of  molecular 
aggregates,  and  how  such  decomposition  was  related  to  dilution  and 
temperature. 

On  the  present  occasion,  the  authors  communicate  the  results  of  a 
series  of  measurements  made  at  different  temperatures  on  mixtures  of 
carbon  tetrachloride  and  benzene,  methyl  iodide  and  carbon  disulphide, 
and  ether  and  chloroform,  the  last  pair  of  which  they  studied  on  ac- 
count of  the  relatively  considerable  evolution  of  heat  which  accompanies 
their  admixture.  The  methods  of  observation  and  of  reduction  were 
the  same  as  those  previously  employed,  and  the  apparatus  was  identical 
with  that  already  described  (loc.  cif.). 

In  no  case  could  the  density  of  the  mixture  be  calculated  by  the  ordinary 
admixture  rule.  Carbon  tetrachloride  and  benzene  contract  on  mixing, 
as  already  found  by  F.  D.  Brown  (Trans.,  1881,  39,  207)  ;  whereas 
methyl  iodide  and  carbon  disulpliide  expand.  Ether  and  chloroform 
contract  considerably. 

As  regards  viscosity,  the  observations  afford  additional  evidence  of 
the  fact  indicated  by  "Wijkander  and  supported  by  Linebarger,  that  the 
viscosity  of  a  mixture  of  miscible  and  chemically  indifferent  liquids  is 
rarely,  if  ever,  under  all  conditions,    a  linear    function   of  the    com- 
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position.  It  seldom  happens  that  a  liquid  in  a  mixtui'e  preserves  the 
particular  viscosity  it  possesses  in  the  unmixed  condition.  To  judge 
from  the  instances  hitherto  studied,  the  viscosity  of  the  mixture  is,  as  a 
rule,  uniformly  loioer  than  the  value  calculated  on  the  assumption  that 
each  constituent  exercises  an  influence  proportional  to  its  amount, 
although  many  examples  are  known  to  the  contrary.  No  simple  rela- 
tion can  as  yet  be  traced  between  the  viscosity  of  a  mixture  and  that  of 
its  constituents. 

In  the  case  of  a  mixture  of  ether  and  chloroform,  the  viscosity  at 
low  temperatures  is  greater  than  the  admixture  rule  would  indicate, 
but  as  the  temperature  is  raised,  or  as  the  mixture  giving  the  maximum 
contraction  is  diluted,  the  viscosity  eventually  becomes  less  than  the 
calculated  value,  when  the  general  course  of  the  ciu-ve  showing  the 
relation  of  viscosity  to  composition  resembles  that  of  such  mixtures  as 
carbon  tetrachloride  and  benzene,  or  of  methyl  iodide  and  carbon 
disulphide.  The  phenomena  in  the  case  of  a  mixture  of  ether  and 
chloroform  would  seem,  to  begin  with,  to  be  analogous  to  those  of  a 
mixture  of  ethyl  alcohol  and  water,  but  the  condition  which  determines 
the  contraction  and  the  maximum  viscosity,  whether  it  be  a  feeble 
chemical  combination  or  a  molecular  aggregation  of  a  purely  physical 
character,  is  destroyed  by  he;\t  or  dilution. 

26.  "  Magnesium  nitride  as  a  reagent. '     By  H.  Lloyd  Snape, 

D.Sc,  Ph.D. 

The  object  of  the  experiments  detailed  in  this  paper  was  to  investi-. 
gate  whether  magnesium  nitride  could  be  utilised  to  introduce  nitrogen 
in  the  place  of  oxygen,  chlorine,  and  other  negative  elements  wliich 
combine  with  magnesium.  The  author  investigated  the  behavioui-  of 
magnesium  nitride  towards  chloroform,  carbon  trichloride,  and  benzal- 
dehyde  respectively,  in  the  hope  that  the  reactions  represented  by  the 
following  equations  would  occur: — (1)  2CHC1.,  + MgglSr.,^  3MgCl._2  + 
2HCx^;  (2)  C,C1, +  Mg3N,  =  3MgCl2  +  aN,;"(3)  3C,H--C0-H  + 
Mg3N2  =  3MgO  +  (CgH--CH)3No.  The  substances  to  be  treated  with 
magnesium  nitride  were  sometimes  passed  in  the  form  of  vapour  over 
the  latter  compound,  and  sometimes  directly  mixed  with  it,  the  mixture 
being  heated  in  a  sealed  tube. 

In  no  case  was  the  desired  nitrogenous  compound  obtained.  The 
chloroform  was  not  attacked  at  temperatures  at  which  hydrocyanic 
acid  could  exist  Avithout  decomposition,  but  at  higher  temperatures  an 
energetic  reaction  took  place,  and  the  observed  results  were  consonant 
with  the  reaction  2CHClo  +  Mg.jN.^  =  3MgCl^  +  C,  +  N^  +  H.,.  Carbon 
trichloride  and  benzaldehyde  were  likewise  unaffected  at  temperatures 
below  those  at  which  the  anticipated  products  could  be  formed.     On 


51 

heating  with  benzaldehyde  to  about  240°,  a  crystalline  product,  identi- 
cal with  that  described  by  Laurent  as  amarone,  was  obtained.  Both 
were  subsequently  discovered  to  be  identical  with  the  substance  named 
tetraphenylazine  by  Japp  and  Burton.     (See  also  the  following  paper.) 

27.  "The  identity  of  Laurent's  amarone  -with  tetraphenylazine."   By 
H.  Lloyd  Snape,  D.Sc,  Ph.D.,  and  Arthur  Brooke,  Ph.D. 

Amarone  being  required  to  compare  with  the  substance  obtained,  as 
described  in  the  preceding  paper,  by  the  action  of  magnesium  nitride 
upon  benzaldehyde,  the  authors  repeated  Laurent's  experiments. 

It  was  necessary,  in  the  first  instance,  to  prepare  benzoylazotide.  This, 
it  was  found,  could  be  more  readily  prepared  than  by  the  methods  pre- 
viously given,  by  the  action  of  ammonium  cyanide  upon  benzaldehyde. 
Laurent  had  stated  that  benzhydramide  was  produced  by  the  long  con- 
tinued action  of  ammonium  cyanide  upon  benzaldehyde,  but  this  was 
probably  due  to  his  having  employed  an  excess  of  the  former  reagent. 
The  formula  given  by  Laurent  to  benzhydramide  wovild  accord  with  its 
formation  by  treating  benzoylazotide  with  benzaldehyde,  OyHj'CO'H  + 
C;^5Hj2N^  =  C.,2HjgN^O'.  The  authors  propose  to  try  whether  such  a 
reaction  can  actually  be  carried  out.  The  vapours  of  ammonium  cyanide 
were  conducted  into  a  mixture  of  benzaldehyde  and  alcohol.  Crude 
benzoylazotide  slowly  separated  out,  and  was  washed  with  alcohol  and 
recrystallised  from  benzene.  The  crystals  softened  at  198°,  and  com- 
pletely melted,  with  attendant  decomposition,  at  202°.  They  were 
readily  soluble  in  benzene  and  chloroform  ;  difficultly  soluble  in  alcohol 
and  carbon  disulphide,  scarcely  at  all  soluble  in  ether,  and  insoluble 
in  water.  An  estimation  of  nitrogen  established  their  identity  with 
the  benzoylazotide  previously  obtained  by  other  methods. 

To  prepare  amarone,  benzoylazotide  was  next  subjected  to  dry  dis- 
tillation under  a  pressure  of  21  mm.  The  residue  left,  after  hydro- 
cyanic acid  and  other  comparatively  volatile  vapours  had  been  removed, 
was  crystallised  from  alcohol  containing  a  small  quanity  of  hydrochloric 
a,cid,  and  washed  with  some  more  of  the  same  solution  to  extract  any 
residual  lophine.  The  crystals  which  were  left  melted  at  243  to  244°, 
dissolved  in  concentrated  sulphuric  acid  giving  the  characteristic  red 
solution,  and  behaved  towards  other  solvents  precisely  in  the  same 
manner  as  the  crystalline  substance  previously  prepared  from 
magnesium  nitride  and  benzaldehyde. 

By  analysis,  it  was  found  that  the  empirical  formula  of  amarone 
was  Cj^HjqN,  not  C^qH^^N",  as  had  been  stated  by  Laurent.  The 
amarone  which  he  obtained  was  evidently  not  pure,  its  melting 
point  being  only  233°,  or  about  10°  lower  than  that  of  the  purified 
material. 
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Moreover,  a  comparison  of  the  properties  of  pure  amarone  showed  it 
to  be  identical  with  the  svibstance  named  by  Japp  and  Burton  tetra- 
phenylazine,  OggHoQNo-  The  authors  were  kindly  supplied  by  Professor 
Japp  with  some  of  the  latter  compound,  prepared  by  him  from 
benzoin,  for  the  purpose  of  instituting  this  comparison.  It  was  thus 
established  that  amarone,  as  described  by  Laurent,  was  actually  tetra- 
phenylazine. 

It  seems  probable  to  the  authors  that  the  substance  obtained  by 
Curtius  and  Blumer  having  'the  same  empirical  formula,  C^^Hjq'N",, 
to  which  they  have  not  assigned  a  structui'al  formula,  will  likewise 
prove  to  be  tetraphenylazine.  The  properties  of  this  compound,  so 
far  as  they  have  been  described,  agi'ee  with  this  supposition. 


28.  "Studies    on   the   interaction   of  highly  purified    gases   in 
presence  of  catalytic  agents.    Part  I."  By  Wm.  French,  M.A. 

In  absence  of  light,  spongy  platinum  does  not  appear  to  bring  about 
combination  between  oxygen  and  hydrogen  if  they  have  been  previously 
carefully  dried  ;  and,  so  far,  experiments  seem  to  show  that,  after  the 
gases  have  been  in  contact  with  the  platinum,  added  moisture  does  not 
cause  an  explosion. 

29.  **  Contributions   to   the  knowledge  of  the  /3-ketonic  acids. 

Part  III."     By  S.  Ruhemann,  Ph.D.,  M.A. 

The  author  arrives  at  the  conclusion,  fiom  the  further  study  of 
the  action  of  ethylic  chlorofumarate  and  ethylic  a-chlorocrotonate  on 
ethereal  salts  of  ^-ketonic  acids,  that  the  substances  described  before 
(Trans.,  1896,  69,  530,  1383)  are  to  be  regarded  as  ketone-compounds, 
and  he  gives  the  corrections  necessitated  by  the  change  of  view  con- 
cerning the  constitution  of  the  various  products  there  recorded.  He 
further  shows  that  the  substance  formed  from  ethylic  chlorofumarate 
and  ethylic  acetomethylacetate  is  to  be  looked  ujion  as  ethylic  aceto- 
allylenedicarboxylate,  CH3-CO-C(COOC2H5)^C:CH-COOC2H5  Aniline 
acts  on  this  ethereal  salt  with  formation  of  an  anile-compound  which 
crystallises  in  yellow  plates  (m.  p.  180°). 

Ethylic  benzoylacetate  and  ethylicacetonedicarboxylate  form,  with 
ethylic  a-chlorocrotonate,  compounds  which  are  to  be  represented  by  the 
formulae 

c6h5-c(oh):c-cooc.,h,  cooc^hg-ch^-co-ch-cooc^h^ 

ch3-ch:c-cooc.,h-      ^^  ch.j-chic-ooc^Hj 

Ethylic  benzoyl  butyleue-  Ethylic  malonylbutylenetricarboxy- 

dicarboxylate.  late. 
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The  latter  substance,  under  the  influence  of  ammonia,  yields  two  iso- 
meric diamides  of  the  ethereal  salt,  having  the  formula  Cj^H^gNgO^, 
besides  a  diamide  of  the  corresponding  acid. 

30.  "  Contributions  to  the  knowledge  of  the  ^S-ketonic  acids. 
Part  IV."  By  S.  Ruhemann,  Ph.D.,  M.A.,  and  A.  S.  Hemmy, 
B.A.,  M.Sc. 

Ethylic  acetosuccinate  was  found  to  give  a  colour  reaction  with  ferric 
chloride,  in  opposition  to  the  statement  of  Conrsid  (Annalen,  1877,  188, 
218).  The  authors  give  an  account  of  various  substances  formed  from 
this  ethereal  salt  under  the  influence  of  ammonia  and  of  phenylhydra- 
zine.  In  the  latter  case,  ethylic  methylphenylpyrazolone  acetate  is 
formed,  which,  on  hydrolysis,  yields  the  corresponding  acid.  The  bromo- 
derivative  of  ethylic  acetosuccinate  was  prepared,  and  on  distillation  in 
a  vacuum  gave  ethylic  carbotetrinate  (cf.  Moscheles  and  Cornelius, 
£er.,  1888,  21,  2603). 

Ethylic  benzoylsuccinate,  obtained  according  to  Perkin's  directions 
(Trans.,  1885,  47,  272),  was  found  to  distil  without  decomposition  at 
192 — 193°  at  10  mm.,  and  to  be  decomposed  by  ammonia  with  forma- 
tion of  succinamide. 

31.  "  Oxidation  of  phenylstyrenyloxytriazole."'     By  George  Young, 

Ph.D. 

The  oxidation  by  alkaline  potassium  permanganate  of  phenylstyrenyl- 
oxytriazole, CgH5'CH!CH(C'gH5)'02N3'OH,  yields  phenyloxytriazole  car- 
boxy  lie  acid,  CgHg*  C2^3(OH)CO.,H.  This  acid,  immediately  on  liberation, 

loses  carbon  dioxide  and  forms  phenyloxytriazole,      "     °    i       ^COH. 

The  following  derivatives  of  the  carboxylic  acid  have  been  prepared. 
Ethylic  phenylethoxytriazole  carboxylate,  Ph'CoN3(0Et)C0oEt,  white 
needles,  m.  p.  82—83°.  Amide,  OgH.-C2N3(OC2H-)CONH2,  white 
needles,  m.  p.  149—150°.  Silver  salt,  CQB.^'C.2N3{OCl'H^CO.-,Ag^+  2H2O. 
Phenylethoxytriazole  carboxylic  acid,  when  libei'ated,  loses  carbon 
dioxide  and  forms  phenylethoxytriazole,  C^H-'CoNoH-OCoH^,  needles, 
m.  p.  60°.  This  compound  has  also  been  formed  by  the  action  of 
ethyl  iodide  on  the  silver  derivative  of  phenyloxytriazole. 

32.  "  Apiin  and  apigenin."    (Preliminary  notice).     By  A.  G.  Perkin. 

Apiin,  a  constituent  of  parsley  (Apuwi  j^etroseUmim),  was  first  isolated 
by  Braconnot  (Ann.,  1843,  48,  349),  and  subsequently  examined  by 
Planta  and  Wallace  {Ann.,  1850,  74,  262),  who  found  it  consisted  of  a 
glucoside.     Gerichten  {Ber.,  1876,  9,  1124),  in  a  more  detailed  investi- 
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gation,  assigned  it  the  formula  €2711300^^,  and  considered  its  decom- 
position by  dilute  acids  to  be  most  probably  represented  by  the 
equation  CoyHg^O^^  +  H^O  =  C^rH^f).  +  2CgH^20g,  which  is  based  upon 
the  yield  of  apigenin  thus  obtained.  He  described  no  derivatives  of 
apigenin,  but  states  that  by  the  action  of  alkali  there  is  produced 
phloroglucol  and  an  acid,  which  by  prolonged  treatment,  is  decom- 
posed with  formation  of  protocatechuic  acid,  ^>hydrosybenzoic  acid, 
formic  and  oxalic  acids. 

Having  suspected,  from  a  description  of  its  properties,  that  apigenin 
was  a  yellow  colouring  matter,  and  this  having  been  proved  to  be  the 
case,  the  present  investigation  was  instituted.  It  is  wished  to  reserve 
the  further  study  of  the  reactions  of  this  interesting  substance. 

The  glucoside  apiin  is  somewhat  difficult  to  fully  decompose  by  dilute 
acids,  the  apigenin  produced  after  3  hours'  digestion  with  hydro- 
chloric acid  of  sp.  gr.  1  -04  yielding  C  =  64"3  ;  H  =  390  ;  after  10  hours, 
C  =  65-81,  65-74;  H  =  3-45,  4-01;  and  only  when  so  treated  for  25 
hours  are  numbers  obtained  indicating  the  formula  C^gH^QO^,  evidently 
the  correct  one.  Calc,  C  =  66-66;  H  =  3-70;  Found,  C  =  66-34, 
66-37;  H  =  3-87,  3-81.  Apigenin  contains  no  methoxy-groups,  and 
does  not  combine  with  mineral  acids ;  it,  however,  forms  a  svdphonie 
acid  not  yet  thoroughly  examined.  Dibromapigenin  crystallises 
in  almost  colourless  needles,  melting  above  290^.  C^^HgOjBr.,  requires 
C  =  42-05;  H=l-87;  Found,  C  =  42-09;  H  =  2-23;^and  a  tribenzoyl 
compound,  Cj5H-0-(C;H.O)3,  needles,  m.  p.  210 — 212°  has  also  been 
obtained.  Calc,  C  =  74  23  ;  H=3-78.  Found,  C=  74-41;  H  = 
4 '17.  Apigenin  reacts  with  diazobenzene,  forming  Cj5Hg05(CgH5N2)2r 
orange-red  needles,  m.  p.  290—292°.  Calc,  C  =  67-78;  H  =  3-74;  N 
=  11-71.  Found,  C  =  67-22  ;H  =  3-75;  N=  11-54, 11-56;  which  yields 
a  monacetyl  derivative  C^gHy05(C.,H30)(CgH5No)o ;  orange-red  leaflets, 
m.  p.  259—260°.  Calc,  C  =  66'92;  H  =  3-84."  Found,  C  =  66-66; 
H  =  4-05.  Experiments  on  the  further  acetylisation  of  this  substance 
are  in  progress.  By  treatment  with  strong  alkali,  there  is  obtained 
from  apigenin,  phloroglucol,  an  acid,  m.  p.  208 — 209°,  pi'obably  p- 
hydroxybenzoic  acid,  a  trace  of  acetic  acid,  and  a  substance  crystallising 
in  colourless  needles,  m.  p.  107°,  which  bears  some  resemblance  to 
^>hydroxyacetophenone.  Fuming  nitric  acid  decomposes  apigenin,  the 
principal  product  being  an  acid;  yellow  needles,  m.  p.  244 — 245°.  The 
dyeing  properties  of  apigenin  will  be  described  in  the  full  communi- 
cation. The  investigation  of  these  substances  will  be  continued,  and 
the  study  of  the  ethylation  and  methylation  of  apigenin  is  also  in 
progress. 
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33.  "Note  on  the  constitution  of  the  so-called  'nitrogen  iodide.'  " 
By  J.  W.  MaUet,  F.R.S. 

Mr.  Chattaway  concludes  his  paper  by  saying  that  "at  present  the 
formula  NH3I0  seems  best  to  accord  with  the  reactions  of  the  compound 
as  a  whole,  and  best  to  group  all  the  known  facts  regarding  it." 
Reference  to  a  short  paper  by  my  sometime  student,  Mr.  W.  H. 
Seamon,  published  in  the  Chemical  News,  1881,  44,  188,  will  show 
that  a  very  different  substance — liquid,  and  non-es  plosive — gives  results 
on  analysis  agreeing  well  with  this  formula.  It  was  obtained  by  the 
action  of  dry,  gaseous  ammonia  on  solid  iodine,  and  appears  to  be 
identical  with  the  substance  prepared  in  a  different  way  by  Guthrie, 
of  which  brief  mention  is  made  by  Mr.  Chattaway  in  a  footnote. 

I  cannot  agree  with  him  that  in  the  explosive  compound  the  ratio  of 
N;I  is  always  1:2.  Some  analytical  results  of  my  own  (published  in 
the  paper  on  this  subject  in  the  American  Chemical  Joumcd,  1879, 
1,  4)  were  quite  incompatible  with  this  ratio,  and  agi'eed  nearly  with 
the  ratio  1:3.  In  view  of  the  fact  that  the  pi-eparation  which  gave 
these  results  had  been  freely  washed  with  alcohol  and  afterwards  with 
ether,  I  cannot  think  it  probable  that  any  considerable  formation  and 
retention  of  iodofoi'm  raised  the  proportion  of  iodine. 

In  any  discussion  of  the  composition  of  the  explosive  substance  in 
question,  some  attention  ought  surely  to  be  given  to  the  probable  analogy 
with  nitrogen  trichloride,  for  which  Gattermann  seems  to  have  fairly 
well  established  the  formula. 


CERTIFICATE   OF   CANDIDATE   FOR   ELECTION 
AT   THE   NEXT   BALLOT. 


The  Certificate  of  the  following  Candidate  is  recommended  by  the 
Council  under  Bye-law  I.  (3). 

Burton-Brown,  Frederic  Hewlett, 

C/o  Surgeon-General,  Government  of  India,  Simla. 
Surgeon-Captain,  Indian  Medical  Service.  M. A.  Oxford.  At  present 
engaged  in  the  study  of  the  Indian  jNIateria  Medica.  Late  Demy 
(Natural  Science),  Magdalen  College,  Oxford;  1st  Class,  Honour 
School  Natural  Science,  Oxford,  1886.  Late  Professor  of  Materia 
Medica,  University  of  the  Punjab.  Author  of  "A  Note  on  the 
Chemistry  of  Milk  with  reference  to  Hammersten's  Investigations  on 
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Casein,"  published  in  the  Proceedings  of  Plujsiological  Society,  1886. 
Worked  in  1883-4  in  Laboratory  of  the  late  Professor  C.  Fr.  W. 
Krukenberg,  of  Jena.  The  results  of  investigations  undertaken  for 
the  professor  were  published  in  his  Die  vergleichende  Physiologic;  these 
referred  to  the  spectra  of  certain  organic  compounds. 
Wyndham  R.  Dunstan. 


At  the  next  Meeting,  on  Thursday,  March  4th,  there  will  be  a  ballot 
for  the  election  of  Fellows,  and  the  following  Papers  will  be  received. 
The  authors  of  those  marked  with  an  asterisk  have  announced  their 
intention  of  1  eing  present. 

*  "  Some  hydrocarbons  from  American  petroleum.  It  Normal  and 
Iso-pentane."  By  Sydney  Young,  D.Sc,  F.R.S.,  and  G.  L.  Thomas,  B.Sc. 

*  "  The  vapour  pressures,  specific  volumes  and  critical  constants  of 
normal  pentane ;  with  a  note  on  the  critical  point."  By  Sydney  Young, 
D.Sc,  F.RS. 

*  "On  the  freezing-point  curves  of  alloys  containing  zinc."  By  C.  T. 
Heycock,  F.R.S.,  and  F.  H.  Neville. 

*  "  The  oxides  of  cobalt  and  the  cobaltites."  By  A.  H.  McConnell 
and  E.  S.  Hanes. 


PASTEUR    MEMORIAL    LECTURE. 

The  Pasteur  Memorial  Lecture  will  be  delivered  by  Professor' Percy 
Frankland,  Ph.D.,  F.R.S.,  at  an  extra  meeting  of  the  Society  on 
Thursday,  March  25th,  at  8  p.m. 


ANNIVERSARY  MEETING. 

The  Anniversary  Meeting  will  be  held  on  Wednesday,  JMareh  31st, 
at  3  o'clock  in  the  aftex-noon. 


ANNIVERSARY  DINNER. 


It  has  been  arranged  that  the  Fellows  of  the  Society  and  their 
friends  shall  dine  together  at  the  Criterion  Restaurant  on  Wednesday, 
March  31st,  at  7  p.m.  The  Secretaries  will  he  glad  to  receive  early 
notification  from  those  Felloics  who  intend  to  be  present. 


RICHARD   CLAY  AND   SONS,   LIMITED,    LONDON  AND   BUXOAY. 


h^tml  17/3/1897. 

PROCEEDINGS 

OF   THE 

CHEMICAL    SOCIETY. 

EDITED   BY  THE   SECRETARIES, 


No.  176.  Session  1896-7. 

March  4th,  1897.     .Mr.   A.   G.  Yernon  Harcourt,  President,  in  the 

Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  ^NFessrs.  A  laric 
Vincent  Colpoys  Fenby,  B.Sc,  Hutton  Grammar  School,  Preston ; 
E.  Glode  Giiyer,  20  Queen's  Road,  St.  John's  Wood,  X.W.;  Tom  Mitchell, 
Cemetery  House,  Shaw,  near  Oldham  ;  Robert  Howson  Pickard,  B.Sc, 
Southfield,  Priory  Road,  Edgbaston,  Birmingham. 

Mr.  Cassal  asked  whether  the  ofiicers  had  withdrawn  the  Certificate 
of  a  Candidate  from  the  list  to  be  balloted  for  that  evening. 

Pkofessor  Thomson  stated  that  the  Certificate  of  one  of  the  Candi- 
dates had  been  postponed  pending  further  information. 

Dr.  Armstrong  remarked  that  such  action  had  been  taken  by  the 
ofiicers  on  former  occasions,  and  was  within  their  discretion. 

The  following  were  duly  elected  Fellows  of  the  Society : — Messrs. 
John  Owen  Alexander  ;  Thomas  Hannibal  Aquino  ;  William  Arbuckle  ; 
John  B.  Ashworth ;  John  Barclay,  B.Sc. ;  Frank  Bastow ;  Jyoti 
Bhushan  Bhaduri,  M.A.  ;  James  Herbert  Brown ;  F.  Hewlett  Burton- 
Brown,  M.A.  ;  Alfred  Cartmell ;  Masumi  Chikashige,  B.Sc.  ;  Alfred 
Foster  Cholerton  ;  Clarence  Hamilton  Creasey  ;  James  Crowther,  B.Sc.  ; 
William  Alfred  Davis ;  William  Diamond ;  John  Wallis  Dodgson, 
B.Sc.  ;  Lawrence  Dufty ;  William  Buckland  Edwards ;  Joseph  Lake 
Gibbons ;  Alexander  W.  Gilbody,  M.Sc,  Ph.D.  ;  Harold  Walter 
Gough,  B.A.  ;  Ernest  Goulding ;  Edward  Graham  Guest,  M.A  ; 
Vaughan  Harley,  M.D.  :  Ernald  G.  Justinian  Hartley,  B.A.  ;  Thos. 
Hartley  ;  Charles  Heppenstall  ;  John  Holmes  ;  Fred  Ibbotson,  B.Sc.  ; 
William  Rose  Innes,  B.Sc,  Ph.D. ;  David  Smiles  Jerdan,  M.A.,  B.Sc  ; 
Harold  Johnson  ;  Otis  C.   Johnson ;  Herbert  King  ;  William  Robert 
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Lang,  B.Sc. ;  Theophilus  Hem y  Lee;  Charles  Henry  Martin;  Barker 
Korth ;  Charles  Henry  Parker ;  Samuel  Pollitt,  B.Sc.  ;  Herbert 
Spindler  Pullar  ;  William  Ralston,  B.Sc.  ;  John  Stewart  Eemington  ; 
Edward  Rosling ;  Alfred  Butter  ;  Frank  Southerden  ;  William  James 
Stainer,  B.A. ;  Henry  Potter  Stevens,  B.A.  ;  Leonard  Sumner,  B.Sc. ; 
Harry  Thompson;  Andrew  Turnbull,  Ph.D.:  Basil  William  Turner; 
Eustomji  ^avroji  Unwalla  ;  Samuel  Matthew  Walford  ;  J.  Wallace 
Walker,  M.A.,  Ph.D. ;  and  Meyer  Wilderman,  Ph.D. 

In  accordance  with  the  bye-law,  the  lists  of  the  names  of  the  Fellows 
recommended  for  election  as  official  and  ordinary  Members  of  Council 
were  read  fiom  the  Chair. 

Of  the  following  Papers,  those  marked  *  were  read. 

*34.  "  Some  hydrocarbons  from  American  petroleum.  I.  Normal  and 
Iso-pentane."  By  Sydney  Young,  D.Sc,  F.R.S.,  and  G.  L. 
Thomas,  B.Sc. 

The  two  pentanes  were  separated  by  fractional  distillation  from  the 
"  pentane  "  supplied  by  Merck  of  Darmstadt.  This  substance,  which 
is  obtained  by  the  distillation  of  American  petroleum,  is  a  complex 
mixture  of  butanes,  pentanes,  and  hexanes,  with  some  benzene  and  a 
little  hexanaphthene.  A  combination  of  a  dephlegmator  with  a  constant 
(or  rather  'regulated')  temperature  still-head  was  employed;  the 
apparatus  is  fully  described  in  the  paper. 

Some  of  the  constants  of  isopentane  were  determined  so  as  to  compare 
them  with  those  of  the  two  specimens  prepared  synthetically  :  the 
agreement  was  found  to  be  very  satisfactory.  The  boiling  points  under 
normal  pressure  are  : — isopentane  27  95°  ;  normal  pentane  36"3.^  The 
specific  gravities  at  0°  are  : — isopentane  063930,  normal  pentane 
0-64539. 

*35.  '•  The  vapour  pressui-es,  specific  volumes  and  critical  constants  of 
normal  pentane  ;  with  a  note   on  the  critical  point."     By  Sydney 
Young,  D  Sc,  F.R.S. 

The  critical  temperature  of  normal  pentane  is  197 "2',  the  critical 
pressure  is  25,100  mm.  and  the  critical  volume  of  a  gram  4"303  c.c. 
The  vapour  pressures  and  specific  volumes  were  determined  from  low 
temperatures  to  the  critical  point,  and  the  observations  were  taken  as 
near  to  the  critical  point  as  possible  (197'15°),  in  order  to  obtain  more 
complete  expei  imental  evidence  regarding  the  condition  of  a  substance 
at  and  very  near  that  point. 

The  ratios  of  the  absolute  temperatures  (boiling  points)  and  volumes 
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to  the  critical  constants,  also  the  ratio  of  the  actual  to  the  theoretical 
density  at  the  critical  point  (3"765),  lead  to  the  conclusion  that,  at  the 
critical  temperature  and  in  the  liquid  state,  the  molecules  are  simple, 
like  those  of  the  gas. 

Discussion. 

The  Peesidext  said  that  for  many  years  he  had  been  interested  in 
the  isopentane  derived  from  American  petroleum,  having  proposed  that 
its  flame  should  be  used,  under  specified  conditions,  as  a  standard  of 
light.  He  had  purified  it  by  shaking  with  sulphuric  acid,  and  after- 
wards with  soda.  He  had  no  doubt  it  was  an  improvement  to  use 
nitric  acid,  as  Dr.  Y'oung  had  done.  He  had  used  a  dephlegmator  very 
similar  to  that  described,  but  had  never  succeeded  by  fractional  distilla- 
tion in  obtaining  a  substance  of  such  a  constant  boiling  point  as  that 
obtained  by  Dr.  Young.  He  was  much  interested  to  hear  this  proof 
by  Dr.  Young  of  the  identity  of  isopentane  with  that  which  is  obtained 
from  amyl  iodide,  as  experiments  on  the  illuminating  power  did  not 
quite  settle  this  question. 

Dfi.  Armstrong  thought  that  it  was  not  quite  certain  that  the  iso- 
pentane used  by  Dr.  Young  was  a  single  thing,  and  it  was  probably 
very  difficult  to  obtain  satisfactory  proof  of  piu'ity.  In  the  case  of  the 
specimen  derived  from  amyl  alcohol,  he  considered  it  likely  that 
this  was  a  mixture  of  two  hydrocarbons,  as  it  did  not  appear  that  the 
amyl  alcohol  of  fusel  oil  had  first  been  separated  into  its  two  con- 
stituents. 

Dr.  Craw  said  that  Dr.  Young  seemed  to  have  shown  that  the  critical 
temperature  could  be  determined  accurately  for  the  class  of  compounds 
on  which  he  had  worked  ;  but  he  asked  whether  the  critical  temperature 
is  capable  of  being  determined  with  the  same  accuracy  for  all  classes  of 
compounds. 

Mr.  Groves  agreed  with  Dr.  Armstrong  as  to  the  necessity  of  taking 
special  precautions  in  purifying  materials  and  of  not  trusting  to  those 
supplied  by  manufacturers. 

Dr.  TnoRPE  said  he  had  had  some  experience  in  the  preparation  of 
isopentane.  He  had  obtained  it  from  amyl  alcohols  of  very  different 
origin.  The  question  was  whether  the  isopentane  derived  from  fusel 
oils  of  very  different  origin  would  give  the  same  hydrocarbon.  He  had 
found  that  all  the  specimens  of  isopentane  gave  practically  the  same 
boiling-point  and  density  numbers  as  those  obtained  by  Dr.  Young. 
Nevei'theless,  Mr.  Rodger  and  he  had  found  that  the  viscosities  of  iso- 
pentane derived  from  different  sources  varied  considerably,  and  it  was 
significant  that  their  specific  volumes  and  specific  gravities  agreed 
closely  with  those  recorded  by  Dr.  Young.  In  the  case  of  other 
liquids  differently  prepared   and  purified,  the  same  viscosity  numbers 
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were  obtained ;  for  example,  Professor  Dunstan  had  provided  him  with 
a  sample  of  pure  ether  and  Dr.  Perkin  also  provided  him  with  a 
sample,  and  the  viscosities  of  the  two  were  in  perfect  agreement. 
Similarly,  he  had  compared  two  samples  of  benzene  of  different  origin, 
and  here  also  the  two  samples  gave  the  same  viscosity  number.  Cin 
this  account  he  was  inclined  to  question  the  homogeneity  of  isopentane 
prepared  from  amyl  alcohol. 

Dr.  Young,  in  reply,  said  he  had  spent  many  months  in  purifying 
the  materials  and  was  satisfied  that  they  were  pure.  He  was,  indeed, 
surprised  that  doubt  should  be  cast  upon  the  matter. 

In  the  fractionation  of  the  pentane  and  isopentane,  he  started  with 
considerable  quantities  of  materials,  about  1,500  grams,  and  he  obtained 
about  110  grams  of  pure  substance.  The  liquid  was  fractionated  about 
20  times,  and  the  loss  was  nearly  20  grams  in  each  fractionation. 
There  were  only,  as  far  as  he  knew,  three  isomeric  pentanes,  and  as 
they  had  distinctly  different  boiling  points,  he  did  not  see  that  there 
could  be  any  mistake  as  to  their  identity.  The  critical  temperatures 
and  pressures  are  very  delicate  tests  of  the  purity  of  the  substance. 
With  slightly  impure  ether,  the  difference  in  critical  pressiu'e  is  very 
considerable. 

With  regard  to  the  fractionation  of  pentane  and  isopentane,  the 
ordinary  methods  of  fractional  distillation  would  not  answer.  With 
the  ordinary  still-head,  the  loss  by  evaporation  was  gi'eater  than  the 
gain  by  distillation,  but  the  regulated  still-head  he  had  used  gave 
most  satisfactory  results.  He  had  no  hesitation  in  saying  that,  with 
all  substances  which  do  not  undergo  decomposition  when  heated,  the 
critical  point  can  be  determined  within  one-tenth  of  a  degree. 


*36.   '*  On  the  freezing-point  curves  of  alloys  containing  zinc."     By 
C.  T.  Heycock,  F.R.S.,  and  F.  H,  Neville. 

The  paper  is  divided  into  two  sections,  the  tirst  dealing  with  cases 
where  the  freezing  point  of  zinc  is  depressed  by  the  addition  of  another 
metal,  the  second  with  the  cases  where  it  is  raised  by  such  an  addition. 

In  section  I,  complete  binary  alloys  of  the  following  pairs  of  metals, 
zinc-cadmium,  zinc-aluminium,  zinc-tin  and  zinc-bismuth,  are  given. 
In  the  first  three  cases  the  metals  appeal*  to  be  miseible  with  each  other 
in  all  proportions,  but  for  zinc-bismuth  the  freezing-point  curve  shows 
the  horizontal  line  of  identical  freezing  points  characteristic  of  the 
state  when  the  alloy  has  separated  into  two  conjugate  liquids. 

Taking  the  freezing  point  of  zinc  as  419^  the  authors  find  for  the 
temperatures  of  freezing  and  the  composition  of  the  eutectic  mixtures 
the  following 
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Alloy. 

F.P. 

Atomic 

jiercentage  of  Zinc. 

Zn— Cd. 

264-5 

74 

Zn— Al. 

281 

11 

Zn — Sn. 

198 

84 

Zn-Bi. 

254-5 

91-8 

They  do  not  consider  that  there  is  any  indication  of  these  metals 
combining  chemically  to  form  definite  compounds  when  they  are  melted 
together. 

Dilute  solutions  of  the  following  metals  in  zinc  were  also  examined  : 
lead,  thallium,  antimony,  magnesium. 

The  authors  find  that,  with  the  exception  of  aluminium  and  cadmium, 
all  the  above-mentioned  metals,  when  added  in  small  quantities  to 
molten  zinc,  cause  the  same  atomic  fall  :  that  is,  an  alloy  containing 
1  atomic  weight  in  solution  in  99  atomic  weights  of  zinc  has  a 
freezing  point  lower  by  5-1'^  than  that  of  pure  zinc.  Cadmium  causes  a 
somewhat  smaller  and  aluminium  a  decidedly  smaller  depression.  The 
atomic  depression  of  5-1°,  when  used  with  Yan  't  Hoff's  equation  for  the 
latent  heat,  gives  28-3  calories  for  the  latent  heat  of  fusion  of  zinc, 
instead  of  Person's  value  of  28-13. 

Jn  section  II,  dilute  solutions  of  copper  and  of  gold  in  zinc  are  con- 
sidered, and  also  a  complete  freezing  point  curve  for  all  alloys  of  zinc 
and  silver. 

When  small  quantities  of  any  one  of  these  three  metals  are  added 
to  molten  zinc  the  effect  is  the  same :  the  freezing  point  is  raised,  and 
the  whole  mass  of  metal  appears  to  solidify  at  a  temperature  above 
the  freezing  point  of  pure  zinc.  The  rise  in  the  freezing  point,  more- 
over, is  proportional  to  the  amount  of  the  second  metal  present. 
But  when  as  much  as  2  atomic  per  cents,  of  silver  or  of  copper 
or  3-3  of  gold  have  been  added  the  phenomenon  alters,  apparently 
abruptly.  There  are  now  two  freezing  points,  a  higher  one  which  is 
very  fugitive,  and  which  is  followe'l  by  the  precipitation  of  much  solid, 
and  a  lower  one  which  is  very  constant,  and  which  is  independent  of 
the  amount  of  the  added  metal  so  long  as  the  above-mentioned  minimum 
is  present.  In  the  zinc-silver  curve  singularities  are  also  found  near 
70  and  60  atomic  per  cents,  of  zinc,  indicating  the  existence  of  more  or 
less  stable  compounds,  but  the  formula  of  these  compounds  is  uncertain. 
Near  37*5  atomic  per  cents,  of  zinc  there  is  another  well-marked  angle 
and  a  series  of  eutectic  second  freezing  points,  the  phenomenon  being 
possibly  due  to  the  sepai-ations  of  the  alloy  into  conjugate  liquids. 

The  authors  also  describe  briefly  some  of  the  physical  properties  of 
the  zinc-silver  alloys,  Avhich  appear  to  change  in  character  at  the  angles 
of  the  curve. 

The  composition  of  the  silver  zinc  alloys  at  each  freezing  point  was 
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determined  by  extracting  a  portion  in  the  liquid  state,  and  estimating 
the  percentage  of  silver  by  a  volumetric  analysis. 

Discussion. 

Mr.  Newlands  asked  whether  the  formulae  of  the  compounds  which 
were  supposed  to  exist  at  certain  points,  viz.,  AgZn,  AgZng,  and  AgZug, 
represented  atoms  of  the  metals,  or  only  that  the  metals  were  present 
in  that  proportion. 

Mr.  Groves  asked  whether  there  was  any  connection  between  the 
colour  of  the  silver-zinc  alloy  and  any  of  the  points  on  the  curve. 

Mr.  Jenkins  asked  whether  the  colovir  of  the  alloy  was  in  any  way 
due  to  the  effect  of  mechanical  stress  during  sudden  cooling. 

Dr.  Craw  asked  whether  the  atooas  in  the  alloy  were  in  the  mon- 
atomic  state,  and  whether  the  alloy  might  be  compared  with  a  solution. 

Mr.  Neville,  in  reply,  said  the  formulte  were  only  empirical.  They 
were  disposed  to  think  that  the  dissolved  metal  was  in  a  monatomic 
state.  The  colour  of  the  alloy  did  not  seem  to  have  any  connection 
with  the  points  on  the  curve,  and  although  great  mechanical  stress 
occuiTed  in  its  production,  this  did  not  seem  to  afford  an  explanation 
of  the  colour. 


*37.  "The  oxides  of  cobalt  and  the   cobaltites."      By  Arthur  H. 
McConnell  and  Edgar  S.  Hanes. 

The  authors  describe  a  method  for  the  preparation  of  alkali  cobaltites, 
and  show  that  cobalt  forms  an  oxide,  CoO.„  and  an  acid,  H.^CoOg, 
which  have  hitherto  been  looked  upon  as  hypothetical,  and  a  series  of 
alkali  salts  on  the  type  of  potassium  cobaltite,  KoOCoO.,.  The  conclusions 
the  authors  arrive  at  are  as  follows. 

(1)  That  Durrant  (Proc,  1896,  12,  96,  244)  has  not  produced 
sufficient  evidence  for  the  existence  of  either  cobaltic  acid  or  cobalt 
percarboriate. 

(2)  That  cobaltous  acid  corresponds  with  cobalt  dioxide,  and  forms 
alkali  salts  fairly  stable  in  solution,  Avhich  solutions  have  an  unmis- 
takable green  colour. 

(3)  That  cobalt  forms  a  series  of  compounds  with  other  metals  in 
which  the  cobalt  is  part  of  the  acid  radicle. 

(4)  That  cobaltous  acid  and  cobaltites  are  strictly  analogous  to  man- 
ganous  acid  and  manganites,  thus  showing  that  the  properties  of  cobalt 
are  closely  allied  to  those  of  the  other  elements  associated  with  it  in  the 
periodic  classification.  Manganese  is  readily  oxidised  to  the  peroxide 
INInO.,,  but  cobalt  much  less  readily  yields  the  corresponding  peroxide 
CoOo." 
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(5)  In  view  of  the  fact  that  cobalt  dioxide  does  undoubtedly  exist  in 
a  number  of  compounds,  the  authors  suggest  that  the  oxides  of  cobalt 
should  be  renamed,  to  bring  them  into  line  with  the  corresponding 
oxides  of  manganese. 

(6)  It  is  highly  improbable  that  the  formation  of  this  green  solution 
■will  prove  to  be  of  any  iise  for  the  separation  of  cobalt  from  nickel, 
either  quantitatively  or  qualitatively. 

*38.  "  A  new  synthesis  in  the  sugar  group."     By  Henry  J.  Horstman 

Fenton,  M.A. 

In  previous  communications,  it  has  been  shown  that  the  acid 
(dihydroxymaleic  acid)  obtained  by  oxidation  of  tartaric  acid  in 
presence  of  iron  decomposes,  on  heating  with  water,  almost  quantita- 
tively into  gljcoUic  aldehyde  and  carbon  dioxide.  Also,  that  this 
aldehyde,  when  heated  in  a  vacuum,  undergoes  condensation,  yielding  a 
sweet-tasting,  solid  gum  which  has  the  formula  CgHj,Og. 

The  present  paper  describes  an  investigation  which  has  been  made 
upon  the  properties  of  this  condensation  product. 

It  is  easily  soluble  in  water,  and  its  solution  quickly  reduces 
Fehling's  solution  and  ammoniacal  silver  nitrate.  It  gives  various 
colour-reactions  characteristic  of  '  sugars,'  and,  after  purification  with 
alcohol,  yields,  with  phenylhych'azine,  a  normal  hexosazone,  Cj5Hoo^40^ 
melting  at  168 — 170^  Heated  with  water  to  140",  it  yields  furfural. 
It  is  optically  inactive,  and  appears  to  be  incapable  of  fermentation  ])y 
yeast. 

The  purified  '  sugar,'  when  further  heated  in  a  vacuum  to  100 — 106°, 
loses  water  and  becomes  hard  and  brittle.  After  2 — 4  hours'  heating 
it  has  the  composition  Cj2lIo90j^  and  after  24  hours'  heating  the  com- 
position nearly  approximates  to  CgHj^O-. 

The  conditions  under  which  tartaric  acid  may  be  converted  into 
dihydroxymaleic  acid  by  atmospheric  oxygen  exhibit  close  analogies 
with  some  of  the  essential  conditions  of  vegetable  growth  j  and  it  is 
suggested  that  the  direct  production  of  a  '  sugar  '  in  the  manner  above 
indicated  may  possibly  help  to  thi-ow  light  upon  the  natural  formation 
of  carbohydrates. 

39.  "The  dinitrosamines  of  ethylene  aniline,  the  ethylene  toluidines 
and  their  derivatives."    By  Francis  E.  Francis,  Ph.D.,  B.Sc. 

The  dinitrosamine  of  ethylene  aniline  gives^>di-niti'oso  ethylene  aniline 
hydrochloride  on  treatment  with  a  mixture  of  glacial  acetic  and  hydro- 
chloric acids,  and  the  resulting  tetramine  yields  quinone  on  oxidation, 
showing  that  it    is  a  />diamine,  ethylene ^-phenylene    diamine.     The 
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di-nitrosamines  of  ethylene  o-toludine  and  ethylene  ?>i-toluidine  yield 
di-nitroso  compounds,  which  on  reduction  pass  into  corresponding  tetra- 
mines,  whereas  the  di-nitrosamine  of  ethylene  ;>toluidine  is  decomposed. 
This  clearly  shows  that  in  the  substances  investigated  the  nitroso-group 
can  only  pass  under  the  treatment  described  to  the  ^>position  in  the 
benzene  nucleus. 

40.  "Contribution  to  the  knowledge  of  the  ;8-ketonic  acids." 
Part  V.    By  S.  Ruhemann,  M.A.,  Ph  D.,  and  A.  S.  Hemmy,  B.A.,  M.Sc. 

'V\'hilst  studying  the  interaction  between  the  sodium  derivative  of 
ethylic  oxalacetate  and  ethylic  chlorofumarate,  the  authors  observed  the 
formation  of  two  isomerides  of  the  formula  Cj^H^^^Og.  One  of  them, 
melting  with  decomposition  at  200°,  forms  blue  salts  with  alkalis  which, 
by  an  excess  of  the  reagent,  become  colourless.  The  other,  which  melts 
at  123°,  does  not  yield  coloured  salts,  but  gives  a  dark  red  coloration 
with  fei'ric  chloride.  The  authors  arrive  at  the  view  that  in  the  forma- 
tion of  these  compounds,  ethylic  oxalacetate  alone  takes  part,  and  they 
represent  the  constitution  of  the  substance  decomposing  at  200^  by  the 

COOaHj- c==^c-cooaH5 

formula,  "     OP-r'nTT'  P-r'nOf' TT  (ethylic anhydro-oxalaconitate), 

COOEt-C-0-COOEt 
the  other  by  the  symbol,  TTr''r'0-r'('()OFt  (ethylic  pyronetricar- 

boxylate). 

41.  "  Enantiomorphic    forms    of    ethylpropylpiperidonium    iodide." 

By  Clare  de  Brereton  Evans. 

It  has  been  found  that  ethylpropylpiperidonium  iodide  (C^HjoEtPrNI) 
may  be  obtained  from  its  solution  in  absolute  alcohol,  in  right-handed 
and  left-handed  crystals.  The  enantiomorphism,  however,  is  of  a  purely 
crystallogenic  order,  due  to  the  arrangement  of  the  molecules  in  the 
crystal,  and  not  to  the  position  of  the  atoms  in  space.  This  is  proved 
by  the  optical  inactivity  of  the  substance  in  solution,  as  well  as  by  the 
fact  that  either  variety  may  be  converted  into  the  other  by  recrystal- 
lisation,  the  Ijehaviour  being  like  that  observed  in  the  case  of  sodium 
chlorate  and  bromate,  <tc.,  &c. 

42.  "  Further  note  on  ketopinic  acid— pinophanic  acid."     By  W.  S. 

Gilles  and  F.  F.  Renwick. 

The  further  investigation  of  the  acid  obtained  by  oxidising  the  solid 
hydrochloride  from  pinene  with  the  strongest  nitric  acid  {2'rans.,  1896, 
69,  1397),  has  brought  to  light  a  variety  of  interesting  points. 

Although  bromine  alone  does  not  attack  it,  ketopinic  acid  is  readily 
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brominatecl  if  a  small  quantity  of  phosphorus  be  present ;  the  product 
has  the  formula  CjoHjgO.Br.  (0  =  4618;  46-06;  H  =  4-96,  o-OO;  Br  = 
30-70.  Calc.  C  =  45-98  ;  H  =  4-98;  Br  =  30-66).  Monobromoketopinic 
acid  melts  at  181  ^ ;  it  is  readily  soluble  in  ether,  acetone,  acetic  acid,  and 
ethylic  acetate,  but  sparingly  so  in  benzene,  chloroform,  and  hot  water. 
When  heated  with  aniline  or  quinoline,  it  is  reconverted  into  ketopinic 
acid. 

The  hydroxime  of  ketopinic  acid  is  merely  hydrolysed  when  boiled 
with  50  per  cent,  sulphuric  acid,  being  reconverted  into  ketopinic  acid. 

When  cautiously  fused  with  caustic  soda,  or  even  when  boiled  with  an 
alcoholic  solution  of  sodium  ethylate,  ketopinic  acid  is  converted  into  a 
dibasic  acid,  Pinophanic  acid  of  the  formula  CjQHjg04(C  =  60'14,  60'13  ; 
H  =  7-86, 8-02 ;  Ag  in  silver  salt  =  51-87, 52-03;  Calc.  C  =  60-00 ;  H  =  8-00; 
Ag  =  52-17).  Pinophanic  acid  melts  at  203° ;  it  is  insoluble  in  benzene, 
light  petroleum,  and  chloroform,  moderately  soluble  in  hot  water  and 
hot  ethylic  acetate,  and  readily  soluble  in  alcohol,  acetone,  and  ether. 
Like  ketopinic  acid,  it  does  not  combine  with  bromine. 

Although  but  .slowly  attacked,  ketopinic  acid  is  oxidised  by  prolonged 
digestion  with  neutral  potassium  permanganate  solution.  The  product 
appears  to  be  identical  in  composition  with  Kipping's  camphotricar- 
boxylic  acid  and  Marsh  and  Gardner's  camphoic  acid,  but  more  closely 
resembles  the  latter. 

These  acids  are  now  being  fully  investigated. 

43.  "  A  synthesis  of  citric  acid."     By  W.  T.  Laurence,  B.A.,  Ph.D. 

Ethylic  citrate  was  obtained  synthetically  by  the  condensation  of 
ethylic  bromacetate  with  ethylic  oxalylacetate  in  the  presence  of  zinc, 
as  indicated  by  the  following  equations  :— (1)  COOEt-OH^Br  +  COOEt : 
CH^-CO-COOEt  +  Zn  =  COOEt-CH,-C(OZnBr)(CH./CObEt)-COOEt ; 
(2)  COOEt-CH^-  C(OZnBr) (CH,-cdOEt)-COOEt  +  H.,0  =  COOEt-  CH., 
•C(OH)  (CH.2- COOEt) -COOEt  +  ZnO  +  HBr.  The  yield" of  ethylic  citrate 
is  very  poor,  owing  to  other  reactions  proceeding  simultaneously.  To 
further  confirm  the  formation  of  ethylic  citrate,  it  was  converted  into 
the  calcium  salt  of  citric  acid,  and  a  substance  obtained  showing  the 
characteristic  properties  of  calcium  citrate.  The  same  salt  was  also 
obtained  by  heating  the  zinc  compound  foi-med  in  ec|uation  JS'o.  1  with 
alcoholic  potash  and  precipitating  the  calcium  citrate  from  the  hot 
solution. 

The  results  were  all  confirmed  by  analysis.  The  above  synthesis  of 
citric  acid  seems  to  be  of  interest  as  being  more  direct  and  simple  than 
the  synthesis  from  sym.  dichloracetone  or  from  ethyl  y-cyanacetoacetate. 


66 


ADDITIONS  TO  THE  LIBEARY. 

I.  Purchase. 

Hintze,  Carl.  Handbuch  der  Mineralogie.  Zweiter  band,  Silicate 
und  Titanate.  Pp.  x  +  1841,  mit  632  abbildungen  im  text.  Leipzig 
1897. 

Brauns,  Eeinhard.  Chemiscbe  Mineralogie  Pp.  xiii  +  460,  mit  32 
abbildungen  im  text.     Leipzig  1896. 

Duclaux,  E.  Pasteur:  Histoire  d'un  esprit.  Pp.  vii  +  400.  Sceaux 
1896. 

Engel,  P.,  et  Moitessier,  J.  Traite  Elementaire  de  Chimie  Biologique, 
Patliologique,  et  Clinique.  Pp.  vii  +  615,  avec  102  figures  intercalees 
dans  le  texte  et  2  planches  eoloriees.     Paris  1897. 

Possetto,  G.  La  Chimica  del  vino.  Analisi,  alterazioni,  mani 
polazioni,  adulterazioni.     Pp.  xvi4-496.     Torino  1896. 

Register  of  the  Associates  and  old  Students  of  the  Royal  College  of 
Chemistry,  the  Royal  School  of  Mines  and  the  Royal  College  of 
Science,  with  Historical  Introduction  and  Biographical  notices,  and 
portraits  of  Past  and  Present  Professors  by  T.  G.  Chambers.  Pp. 
cxxii  +  231 .     London  1896. 

II.  Doiuitions. 

Arth.  G.  Recueil  de  Precedes  de  Dosage  poui-  I'analyse  des  com- 
bustibles des  minerals  de  fer,  des  fontes,  des  aciers,  et  des  fers.  Pp.  iii 
+  313.     Paris  1897.     Two  copies.  From  the  PubUsher.<. 

Fresenius'  Quantitative  Analysis.  Vol  II.,  part  IV.  Translated  li\- 
C.  E.  Groves,  F.R.S.     London  1897.  From  the  Publishei^. 


67 


PASTEUR    MEMORIAL    LECTURE. 

The  Pasteur  Memorial  Lecture  will  be  delivered  by  Professor  Percy 
Frankland,  Ph.D.,  F.R.S.,  at  an  extra  meeting  of  the  Society  on 
Thursday,  March  25th,  at  8  p.m. 


ANNIVERSARY  MEETING. 

The  Anniversary  Meeting  will  be  held  on  Wednesday,  March  31st, 
at  3  o'clock  in  the  afternoon. 


ANNIVERSARY  DINNER. 

It  has  been  arranged  that  the  Fellows  of  the  Society  and  their 
friends  shall  dine  together  at  the  Criterion  Restaurant  on  Wednesday, 
March  31st,  at  7  p.m.  The  President,  Mr.  A.  G.  Vernon  Harcourt,  in 
the  Chair.  TJie  Secretaries  will  be  glad  to  receive  ea/rly  notification 
from  those  Fellows  who  intends  to  he  present. 


OS 


At  the  next  Meeting,  on  Thursday,  March  18th,  the  following 
Papers  will  be  received.  The  authors  of  those  marked  with  an  asterisk 
have  announced  their  intention  of  being  present. 

*  "  On  the  atomic  weight  of  carbon."  By  Alexander  Scott,  M.  A.,  D.Sc. 

*  "  On  a  new  series  of  mixed  sulphates  of  the  vitriol  group."  By 
Alexander  Scott,  M,A.,  D.Sc. 

*  "The  action  of  alkyl  haloids  on  aldoximes  and  ketoximes."  By 
Wyndham  R.  Dunstan,  F.R.S.,  and  Ernest  Goulding. 


RICHARD   CI.AY    AND   SOSS,    LIMITEU,    LmNDON    AND    RCXOAY. 


Isetmd  22/3/189T. 

PROCEEDINGS 

OF   THE 

CHEMICAL    SOCIETY, 

EDITED  BY  THE  SECRETARIES. 
No.  177.  Session  1896-7. 


March  18th,  1897.     ISIr.  A.  G.  Yernon  Harcourt,  President,  in  the 

Chair. 

Messrs.  H.  P.  Stevens,  J.  W.  Walker,  W.  Arbuckle,  N.  T.  M. 
Wilsmore,  M.  "Wilderman,  "W.  J.  Pope,  A.  "W.  Crossley,  H.  Pt.  Le  Sueur, 
J.  H.  :sniler,  K.  D.  Littlefield,  F.H.  Neville,  W.  M.  Heller,  G.  McGowan, 
C  M.  Grossman,  J.  Holmes,  and  F.  Southerden  were  formally  admitted 
Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  ]Nressrs.  ^  Ifred 
Hunter  Boylau,  Ellerslie,  Richmond  Poad,  Ealing,  "W.  ;  Henry  Xorris 
Davidge,  37,  Duke  Street,  Grosvenor  Square,  W. ;  Charles  Henry  Field, 
The  Elms,  Green  Street  Green,  Orpington ;  Thomas  Girtin,  B.A.,  125a, 
Highbury  New  Park,  K. ;  James  Jones,  117,  Old  Christchui'ch  Road, 
Boiirnemouth ;  Charles  MacCulloch,  395,  Collins  Street,  Melbourne  ; 
George  Fowlie  Merson,  65,  Northumberland  Street,  Newcastle;  Thomas 
Tickle,  4,  Packenham  Street,  W.C. 

In  accordance  with  the  bye-laws,  the  following  communication  was 
read  from  the  Chair  : — 

WE,  the  undersigned,  beg  to  propose  Prof.  William  Ramsay,  Ph.D., 
F.R.S.,  as  President  of  the  Chemical  Society  in  succession  to  Mr.  A. 
Vernon  Harcourt,  M.A.,  M.D.,  D.C.L.,  F.R.S.  :— 

Baly,  E.  C.  C. ;  Baker,  C.  F. ;  Burgess,  Herbert  E. ;  Blount,  Bertram; 
Blundstone,  Edward  R. ;  Berncastle,  Richard ;  Cassal,  Charles  E. ; 
Chattaway,  F.  D. ;  Chapman,  Alfred  C. ;  CoUie,  J.  Norman ;  Chorley, 
John  C. ;  Coste,  J.  H. ;  Crossley,  Arthur ;  Dufton,  S.  T. ;  Ekins, 
Arthur  E. ;  Edwards,  W.  Buckland;  Evans,  R.  C,  T. ;  Elborne, 
William ;  Earl,  Alfred ;  Elford,  P.  ;  Forster,  M.  O. ;  Graham,  Edward ; 
Orimwood,  R. ;  Harley,  Yaughan ;  Harvey,  Sydney ;  Baker,  Julian  L.  ; 
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Floris,  K.  B. ;  Jackman,  E.  J. ;  Jones,  Cecil ;  Johnson,  David  ;  Kipping, 
Stanley  F. ;  Kellas,  Alex.  M. ;  Kingzett,  C.  T. ;  Ling,  A. ;  Lapworth, 
A.;  Livingston,  W.  T.;  Littlefield,  E.  D,;  Eoutledge,  E.;  Lamb,  Edmund  ; 
Moody,  Gerald  T.  ;  Bodmer,  E. ;  Moor,  C.  G, ;  Millar,  J.  H. ;  McCrae, 
J.;  Macdonald,  G. ;  Mills,  Charles;  McGowan,  Geo.;  Pope,  "W.  J.; 
Parry,  Ernest  J. ;  Picton,  Harold  ;  Plimpton,  E.  T. ;  Eichmond,  H. 
Droop ;  Simpson,  Arthur  M. ;  Stevens,  H.  P. ;  Travers,  M.  W. ; 
Le  Sueur,  H.  E. ;  Wade,  John ;  Wagner,  W.  G.  ;  Wilsmore,  N.  T.  M. ; 
Walker,  J.  Wallace ;  Sworn,  Sydney  A. ;  Cornish,  Yaughan ;  Sykes, 
Walter  J. ;  Waterhouse,  Eobert ;  Chattaway,  William ;  Priest, 
Martin ;  Marsh,  J.  E. ;  Muspratt,  Edmund  K. ;  Mitchell,  C.  A. ; 
INIuspratt,  Sydney  K. ;  Adams,  Arthur ;  ^Marshall,  Ai-thur ;  Wilson, 
John ;  Bone,  W.  A. ;  Fisher,  E.  H. ;  Chapman,  Arthur  J. ;  Wheel- 
wright, E.  W. ;  Lewis,  W.  H. ;  Sudborough,  J.  J. ;  Veley,  V.  H. ; 
Walker,  James ;  Colman,  Harold,  G. ;  Christopher,  George ;  Macnair, 
D.  S. ;  Bell,  Chichester  A, ;  Wertheimer,  J. ;  Hodgkin,  John ;  Arch  butt, 
Leonard ;  Muir,  M.  M.  Pattison ;  Shaw,  G.  E. ;  Taylor,  E.  L. ; 
Colwell,  J.  Kear ;  Cribb,  Cecil  H. ;  Butterfield,  W.  J.  Atkinson ; 
Hanes,  Edgar  S.  :  Sutherland,  D.  A. ;  Teed,  Frank  L. ;  Fulcher,  L.  W. ; 
Heller,  AV.  M. ;  Sandford,  P.  Gerald ;  Snape,  H.  Lloyd ;  Knight,  J.  B.  ; 
Cooper,  A.  J. ;  Adams,  P.  T. ;  Adams,  M.  A. ;  Eiloart,  A. ;  Corfield, 
W.  H. ;  Muter,  J.  ;  Muter,  A.  H.  M. ;  Dodd,  W.  H.  ;  Koningh,  L.  de  ; 
Mawer,  W.  F. ;  Lascelles,  P.  B, ;  Bruce,  James ;  Turpin,  G.  S. 

Professor  Collie  stated  that  the  nomination  of  Professor  Eamsay 
had  been  made  without  his  knowledge  or  his  permission. 

Of  the  following  papers,  those  marked  *  were  read. 


*44.  "  On  the  atomic  weight  of  carbon."    By  Alexander  Scott, 
M.A.,  D.Sc. 

The  object  of  this  paper  is  to  call  attention  to  the  unsatisfactory 
nature  of  the  experimental  evidence  on  which  the  determinations  of 
the  atomic  weight  of  carbon  rest.  The  two  methods  on  which  reliance 
is  chiefly  placed  are  shown  to  be  only  in  agreement  because  a  source  of 
error  which  affects  both  acts  in  opposite  directions.  This  is  due  to  an 
erroneous  determination  of  Dumas  and  Stas,  in  1840,  of  the  expansion 
produced  in  potash  solutions  by  the  absorption  of  carbon  dioxide. 
All  later  workers  at  this  problem  seem  to  have  accepted  their  con- 
clusions without  further  verification.  The  seriousness  of  this  source  of 
error  is  apparent  when  we  consider  that  over  40  milligrams  is  the  cor- 
j-ectiou  for  the  weight  in  vacuo  of  the  carbpn  dioxide  in  one  experiment 
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alone.  The  correction  per  gram  of  carbon  dioxide  is  shown  to  be  0*56  to 
0'57  c.c,  instead  of  0"15  c.c,  as  taken  by  Dumas  and  Stas.  The  probable 
effect  of  the  gases  "  occluded  "  in  the  copper  oxide  is  next  considered, 
and,  as  far  as  possible,  allowed  for.  It  is  shown  by  many  determina- 
tions that  the  experiments  of  Richards  give  the  quantity  as  much  too 
great,  the  mean  result  of  his  best  experiments  being  0"088  per  cent,  by 
weight  of  nitrogen  in  copper  oxide  made  from  the  nitrate,  whilst  the 
experiments  here  described  give  as  a  mean  only  about  0-007  per  cent. 

Other  sources  of  error  and  the  best  methods  of  making  more  accurate 
determinations  are  next  considered.  The  recalculated  values  are 
12 '008  from  the  combustion  of  the  various  forms  of  carbon,  and  12 '050 
from  the  conversion  of  the  monoxide  into  the  dioxide. 

BiscussioiT. 

in  reply  to  questions  from  Mr.  Groves,  Mr.  Blount,  Mr.  Heycock, 
and  the  President,  Dr.  Scott  stated  that  150  grams  of  the  oxalate  fur- 
nished about  4  grams  of  carbon.  In  the  case  of  the  potash  solution,  it 
was  the  expansion  of  the  liquid  which  had  to  be  corrected  for.  The  rate 
of  absorption  of  carbon  dioxide  by  potash  solution  at  any  given  time 
was  affected  by  the  amount  of  carbon  dioxide  which  had  been  already 
absorbed.  Carbon  monoxide  was  completely  absorbed  by  potash  after 
some  time. 


*45.   "  On  a  new  series  of  mixed  sulphates  of  the  vitriol  group." 
By  Alexander  Scott,  M.A.,  D.Sc. 

This  paper  describes  a  new  series  of  mixed  sulphates  of  the  form 
(M,N)"SO^,HoO.  The  most  interesting  is  the  ferrous  cupric  sulphate, 
the  colour  of  which  is  reddish-brown;  it  dissolves  in  water,  giving 
a  blue-green  solution. 

The  composition  of  this  salt  on  analysis  corresponds  to  the  formula 
(Cure)S0^,H20,  or  (Fe5Cu,)(SO^);,7H,0.  These  salts  are  made  by 
adding  about  an  equal  bulk  of  strong  sulphuric  acid  to  solutions  of  the 
mixed  sulphates. 

Discussion. 

"Mr.  Spiller,  referring  to  investigations  he  had  conducted  on  some 
double  sulphates  of  this  group,  crystallised  from  water,  the  results  of 
which  were  communicated  to  the  British  Association  ten  years  ago,  said 
that  he  was  led  to  the  conclusion  that  the  amount  of  water  of  crystal- 
lisation in  such  mixed  sulphates  was  the  mean  of  that  present  in  their 
constituent  salts. 
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*46.  "  A  synthesis  of  camphoronic  acid."    By  "William  Henry  Perkin, 
jun.,  F.R.S.,  and  Jocelyn  Field  Thorpe,  Ph.D. 

In  a  previous  communication  (Proc,  1896,  12,  155)  experiments 
were  described  dealing  with  the  action  of  metallic  zinc  on  mixtures  of 
bromo-ethylic  salts  and  ketones  or  ketonic  acids  ;  notably  on  mixtures 
of  ethylic  aceto-acetate  and  ethylic  a-brom-iso-butyrate,  and  of  ethylic 
dimethylacetoacetate  and  ethylic  bromoacetate,  and  it  was  shown  that 
the  same  hydroxy-ethylic  salt,  namely,  ethylic-/3-hydroxy-a-a-)S-trimethyl 
glutarate  was  in  each  case  produced  thus  : 

Me  "CBr  ,  CO-CH,  ,   MeoIC-C       ,  CH.Br 

2  I       +1       I     2      and         2,1       +  I     2 

EtOOC         CHgCOOEt        EtOOC  CH3     COOEt 
give 

EtOOC  CH3      COOEt 

This  ethyUc-(3-hi/droxi/-a-a-^-tri7nethi/lglutarate  (b.  p.  165°,  30  mm.),  as 
previously  stated,  splits  up,  on  hydrolysis  with  alcoholic  potash,  into 
acetic  and  isobutyric  acids.  "When,  howevei',  it  is  boiled  with  dilute 
hydrochloric  acid,  it  does  not  behave  in  this  way,  but  yields  consider- 
able quantities  of  the  corresponding  fi-hydroxy-a-a-^-trimethylglutaric 
acid,  COOH-C(CH3),-C(OH)-(CH3)-CHo-COOfl,  which  is  a  crystalline 
body,  separating  from  a  mixture  of  light  petroleum  and  ethylic  acetate 
in  glistening  prisms  melting  at  128°. 

In  the  previous  communication,  an  acid  melting  at  148°,  obtained  by 
the  action  of  alcoholic  potassium  cyanide  on  ethylic-/3-brom-a-a-j8-tri- 
methyl  glutarate,  was  described  as  a  trimethylglutaric  acid  :  we  now 
wish  to  correct  this  statement.  Alcoholic  potassium  cyanide  is  appa- 
rently without  action  upon  the  bromethylic  salt  at  the  temperature  of 
the  boiling  water  bath,  and,  on  hydrolysing  the  pi'oduct  with  alcoholic 
potassium  hydroxide,  the  unsaturated  acid,  a-a-^-trhnethylglutaconic 
acid,  COOH-CH:C(CH3)-C(OHg)2COOH,  melting  at  148°,  is  produced, 
and  not  the  trimethylglutaric  acid  as  was  at  first  supposed.  This  acid 
is  remarkably  stable,  and  is  not  affected  by  boiling  with  sodium  amal- 
gam. When,  however,  its  boiling  solution  in  alcohol  is  treated  with 
sodium,  the  unsaturated  acid  is  gradually  reduced  to  a-a-ft-trimethyl' 
glutaric  acid,  COOH-CH2-CH(CH3)-C(CH3)o-COOH,  which  crystal- 
lises from  dilute  hydrochloric  acid  in  prismatic  needles  melting  at 
109°;  the  anhydride  of  this  acid  melts  at  38°,  and  yields,  on  treatment 
with  aniline,  an  anilic  acid  forming  lustrous  plates  from  dilute  alcohol 
melting  at  155°.  Although  the  melting  points  of  the  acid  and  of  the  anil 
are  very  similar  to  those  of  the  trimethylglutaric  acid  which  Balbiano 
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obtained  from  camphoric  acid,  it  does  not  appear  that  the  acids  are  iden- 
tical, and  it  is  probable  that  Balbiano's  acid  is  the  isomeric  a-^-/3-tri- 
methylglutaric  acid,  COOH- CH(CH3)- C(CH3)2- CH^- COOH,  as  this 
chemist  suggests. 

On  treating  ethylic  /8-hydroxy-a-a-/3-trimethylglutarate  with 
phosphorus  pentachloride,  the  chlorethylic  salt,  namely,  (S-chlor-aa- 
(3-trimethjl  glutarate,  COOCoH5C(CH3),'C(Cl)-(CH,)-CH2-COOC^H.,  is 
obtained  as  a  colourless,  mobile  liquid  which  boils  at  139°  (20  mm.). 
When  this  substance  or  the  corresponding  bromo-derivative  is  heated 
with  alcoholic  potassium  cyanide  in  a  closed  tube  at  160^  ethylic  fi-cyano- 
a-a-trimethyl  ghUarate,  C00Et-C(Meo)-C-(CN)-pie)-CH3-C00Et,  is 
obtained  after  twelve  hours  as  an  oily  liquid  boiling  at  180 — 185°  (25 
mm.).  It  is  difficult  to  isolate  in  the  pure  condition  owing  to  the  presence 
of  varying  quantities  of  the  ethylic  salt  of  trimethylglutaconic  acid, 
a  substance  which  boils  at  about  the  same  tempei'atiu-e  as  the  nitrile 
(175°.  30  mm.). 

This  nitrile  was  hydrolysed  by  boiling  with  dilute  hydrochloric  acid, 
and  after  filtering  from  the  trimethylglutaconic  acid,  which  separated 
on  cooling,  the  filtrate  yielded  on  neutralisation  with  ammonia  and 
addition  of  barium  chloride  no  precipitate,  but  on  boiling,  a  quantity 
of  a  sparingly  soluble  barium  salt  separated.  This  salt  was  collected, 
well  washed,  and  decomposed  by  boiling  with  the  calculated  quantity 
of  sulphuric  acid  ;  the  filtrate  from  the  barium  sulphate  was  then 
evaporated  to  a  small  bulk,  when  on  cooling  a  crystalline  acid  sepa- 
rated, which  melted  at  157°  with  decomposition,  and  on  analysis  gave 
the  following  numbers  : — 

0-1258  gram  gave  0-2276  gram  CO^  and  0-0746  gram  HoO.  Calc.  for 
(CgHiP^) :  H  =  6-40 ;  C  =  49-50.  Foimd :  H  =  6-58 ;  C  =  49-34.  a-a-jS-tri- 
methyltricarballylic  acid,  COOH-CH,C(COOH)(Me)C(Meo)COOH. 

That  this  acid  is  identical  with  camphoronic  acid  is,  in  our  opinion, 
proved  by  the  following  considerations  : — 

(1)  The  synthetical  acid  gives  the  same  results  on  analysis,  and  melts 
at  the  same  temperature  as  camphoronic  acid. 

(2)  When  equal  quantities  of  the  synthetical  acid  and  camphoronic 
acid  are  intimately  mixed,  the  mixture  melts  at  exactly  the  same  tem- 
perature, i.e.,  157°,  with  decomposition. 

(3)  It  gives,  when  dissolved  in  a  slight  excess  of  ammonia,  no  precipi- 
tate with  barium  chloride  until  the  liquid  is  warmed,  and  then  the  in- 
soluble barium  salt  separates  exactly  as  in  the  case  of  camphoronic  acid. 

(4)  When  heated  with  acetyl  chloride,  both  the  acids  are  converted  into 
an  anhydro-acid,  which  melts  in  both  cases  at  135 — 136°. 

The  anhydrocamphoronic  acid  from  the  synthetical  acid  gave  on 
analysis  the  following  results.  Found,  C  ^  54-03  ;  H  =  61 1.  C9H1P5 
Calc.  C  =  54-00  ;  H  =  6-00  per  cent. 
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In  a  previous  communication  (Proc,  1896,  12,"192),*  one  of  us  had 
occasion  to  express  the  opinion  that  Tiemann's  formula  for  camphoronic 
acid,  COOH-  CH(CH3)-  C(CII.^)r  CH-  (COOH)^,  which  contains  the  group 
-  CH(C00H)2  must  be  incorrect,  on  account  of  the  fact  that  campho- 
ronic acid,  when  heated  with  water  at  230^,  is  not  decomposed  with 
elimination  of  COo.  The  experiments  which  we  have  briefly  described 
in  this  communication  appear  to  us  to  prove  that  camphoronic  acid  has 
the  constitution  first  proposed  by  Bredt  {Ber.,  1893,  26,  3048),  namely, 
that  of  an  aa/3-trimethyltricarballylic  acid, 

COOH-  CXCH.),-  CCH3(C00H)-  CH^-  COOH. 


47.  "  Note  on  a  method  for  determining  melting   points."       By 
Ernest  H.  Cook,  D.Sc. 

So  many  methods  have  been  introduced  for  the  determination  of 
melting  points,  that  an  apology  is  perhaps  necessary  for  describing 
another,  but  the  following  method  has  been  found  to  work  so  well  in  this 
laboratory,  and  to  be  so  easy  of  manipulation,  that  the  author  ventures 
to  place  it  on  record. 

Notwithstanding,  however,  the  theoretical  simplicity  of  taking  a  melt- 
ing point,  it  is  suiprising  that  in  commercial  work  considerable  differ- 
ences frequently  occui'  between  analysts  when  reporting  upon  such  a 
substance,  for  example,  as  parafiin  scale.  Probably  most,  if  not  all, 
of  these  differences  are  caused  by  the  different  methods  employed. 
Thus  it  is  well  known  that  "  the  English  test,"  which  consists  in  allowing 
the  wax  to  solidify  in  a  test-tube  in  which  the  thermometer  is  placed 
gives  results  from  2|  to  3  degrees  Fahr.  lower  than  the  *'  American 
test,"  in  which  the  wax  is  melted  in  an  ojien  dish.  Both  these  methods 
again  differ  slightly  from  the  capillary-tube  plan,  and  in  this  process 
a  different  result  is  obtained  when  an  open  tube  is  used  than  when  it 
is  closed.  There  are  in  fact  many  precautions  which  are  necessary  to 
be  observed  if  concordant  results  are  to  be  obtained,  and  it  is  much 
to  be  desired  that  some  distinct  and  definite  regulations  should  be 
made  with  reference  to  the  matter. 

The  appai'atus  employed  is  a  beaker  filled  to  the  brim  with  water ; 
inside  this,  and  separated  from  it  on  all  sides,  is  a  smaller  one.  The 
smaller  beaker  is  pai-tly  filled  with  mercui'y  in  which  is  placed  a  ther- 
mometer. A  stii'rer  is  used  to  keep  the  water  in  the  large  beaker  of 
uniform  temperature.  A  cardboard  or  other  disc  covers  the  smaller 
beaker  when  the  operation  is  in  progress.  The  whole  is  heated  from 
below  by  means  of  a  sand  bath.     When  the  melting  point  to  be  deter- 

*  The  formula  given  here  from  Bredt's  coustitutiou  of  camphoronic  acid  is 
a  misprint,  it  should  be  COOH" C(CH3)j—C(CH3)(COOH)—CHa' COOH. 


mined  is  under  30''  it  is  better  to  replace  the  sand  bath  by  an  evapor- 
ating dish  containing  water. 

The  process  is  conducted  as  follows.  The  material  whose  melting 
point  is  to  be  taken  is  placed  on  three  or  four  small  pieces  of  thin  ferro- 
type plate  or  other  thin  metallic  sheet,  or  on  the  cover  glasses  which  are 
used  for  microscope  slides.  If  ferro-type  or  other  metallic  slips  are 
used,  care  must  betaken  to  remove  the  varnish  or  other  coating  in  order 
that  good  metallic  contact  can  be  had  with  the  mercury.  The  slips, 
with  the  substance  on  them,  are  now  placed  on  the  surface  of  the 
mercury  and  the  heat  applied  until  the  substance  melts.  The  solidify- 
ing point  is  obtained  by  raising  the  temperatvire  above  the  melting 
point  and  allowing  the  beaker  to  cool,  noting  the  thermometer  when 
the  first  solidification  takes  place. 

For  temperatures  between  100°  and  200°,  the  larger  beaker  is  filled 
with  parafiin  wax. 

The  following  precautions  have  been  found  to  be  necessary : — (1) 
The  temperature  must  be  made  to  rise  very  slowly.  (2)  The  liquid  in 
the  outer  beaker  must  be  frequently  stirred.  (3)  ISTot  less  than  2 -5  cm, 
in  depth  of  mercury  must  cover  the  inner  beaker.  (4)  Sufficient  volume 
of  water  must  be  allowed  between  the  two  beakers.  The  minimum 
distances  to  give  good  results  are  1  in.  between  them  laterally  and 
1^^  inch  at  the  bottom.  (5)  The  inner  beaker  must  be  immersed  a 
sufficient  depth  in  the  water.  This  point  is  of  gi'eat  importance,  the 
least  distance  between  the  top  of  the  mercury  and  the  top  of  the 
water  being  3  inches.  A  greater  distance  is,  however,  to  be  preferred, 
(6)  The  whole  apparatus  should  be  protected  from  draughts.  (7)  The 
disc  should  be  kept  on  the  smaller  beaker  during  the  determination. 

The  following  examples  will  show  the  degree  of  accuracy  to  be  ob- 
tained in  ordinary  working,  some  of  the  results  being  obtained  by 
students  who  have  never  taken  a  melting  point  determination  before. 
Paraffin  wax  (1),  49-8,  49-7,  49-5,  49-8.  Paraffin  wax  (2),  46-2,  46-0, 
46-0, 46*0.  Paraffin  wax  (3),  46*5,  46'3,  46'5.  Ortho-mono-nitro-phenol 
44-5,  44-7.     Urea,  131-0,  131-5,  131-2. 

48.  "  Velocity  of  urea  formation  in  aqueous  alcohol."     By  James 
"Walker,  D.Sc.,  and  Sydney  A.  Kay,  B.Sc. 

The  authors  have  investigated  the  rate  of  formation  of  urea  from 
ammonium  cyanate  in  pure  water,  and  in  mixtures  of  water  and 
alcohol  containing  10,  30,  50,  70,  and  90  per  cent,  by  volume  of 
the  latter.  The  alcohol  acts  in  two  ways  :  first,  it  diminishes  the 
degree  of  dissociation  of  the  cyanate  and  thus  retards  the  action  by 
diminishing  the  number  of  active  molecules  ;  secondly,  it  increases  the 
rate  at  which  the  ions  produced  by  the  dissociation  interact.     The 
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second  mode  of  action  outweighs  the  first,  so  that  there  is  on  the 
whole  a  marked  acceleration  as  the  water  of  the  solvent  is  replaced  by 
alcohol.  If  the  reverse  transformation  of  urea  into  cyanate,  and  the 
degree  of  dissociation  of  the  latter  at  the  various  stages  of  the  process, 
are  taken  into  consideration,  the  requirements  of  the  law  of  masS' 
action  are  strictly  fulfilled. 

Methylic  alcohol,  acetone,  glycol,  glycerol,  and  cane-sugar  exert  a 
similar  accelerating  eifect  when  part  of  the  water  used  as  solvent  is 
replaced  by  them. 

From  the  displacement  of  the  point  of  equilibrium  between  cyanate 
and  urea  by  change  of  temperature,  it  is  calculated  that  the  trans- 
formation of  ammonium  ions  and  cyanic  ions  into  urea  is  accompanied 
by  a  heat  evolution  of  about  5,000  cal.  per  gram-molecule. 


49.  "Action  of  alkyl  haloids  on  aldoximes  and  ketoximes."    By 
Wyndham  R.  Dunstan,  F.R.S.,  and  Ernest  Goulding. 

The  authors  find  that,  whenf ormaldoxime,  acetaldoxime,  and  acetoxime 
are  heated  in  alcoholic  solution  with  an  alkyl  iodide  or  bromide,  they 
are  converted  into  compounds  of  alkyloximes  in  which  the  alkyl  group 
is  united  to  nitrogen  R'CHN(R')0  and  R'2CNCH(R')0.  These  deriva- 
tives  are  isomerides  of  the  little  known  ethers  of  the  oximes 
E-'CH  I  NOR'  and  R'^CNOR',  and  are  to  be  regarded  as  derivatives  of 
the  tautomeric  or  isoximido-forms  of  the  ordinary  aldoxime  or  ketoxime 
R'CHNH  R'oCNH 

\  /       and        V      in  which  the  alkyl  replaces  the  hydrogen  of  the 
0  O 

amido-gi'oup.  Their  constitution  has  been  proved  by  their  hydrolysis 
into  )8-substituted  hydroxylamines,  NH(R')OH,  and  the  corresponding 
aldehyde  or  ketone. 

Formaldoxime,  when  mixed  with  methyKodide,  either  in  alcoholic  or 
ethereal  solution,  is  converted  into  a  crystalline  salt  of  the  formula 
{CHo]SI'OH)3CH3l.  It  has  been  previously  shown  (Dunstan  and  Bossi, 
Proc,  1894,  10,  55)  that  formaldoxime  forms  salts  with  monobasic  acids 
which  contain  three  molecules  of  the  oxime,  (0110^011)31101,  (fee.  On 
hydrolysis,  followed  by  reduction,  one  molecule  of  methylamine  hydro- 
chloride and  two  of  ammonium  chloride  are  produced,  and  on  heating 
near  its  melting  point  (102°)  only  two  molecules  offer  aaldoxime  distil 
from  it.  The  formula  of  the  compound  may  therefore  be  written 
(OH.,NOH),,CIl2N(CH3)O.HI.  The  base  corresponding  with  this  salt 
could  not  be  separated.  Methyl  bromide  heated  with  formaldoxime 
furnishes  the  corresponding  hydrobromide. 

AcetaI(Iof>-wie  combines  with  methyl  iodide,  forming  the  hydriodide  of 
a  base  which  has  so  far  only  been  obtained  in  the  liquid  state  even 
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after  a  process  of  fractional  precipitation  of  an  alcoholic  solution  by 
ether.  On  hydrolysis,  this  salt  furnishes  acetaldehyde  and  ^-methyl- 
hydroxylamine.  There  can,  therefore,  be  no  doubt  that  its  formula  is 
CH3CH]Sr(CH3)O.HI.  Methyl  bromide  combines  in  the  same  manner, 
forming  the  corresponding  hydrobromide.  Ethyl  iodide  forms  the 
hydriodide  of  the  ethyl  derivative,  CH3CHN(C,H5)O.HT.  Neither  of 
the  salts  has  been  crystallised  and  the  corresponding  bases  are  highly 
unstable. 

Acetoxime. — By  heating  acetoxime  with  methyl  iodide,  a  red  liquid  is 
obtained  which,  on  concentration,  deposits  red  crystals  with  a  fine  green 
lustre.  The  mother  liquor  furnished  the  little-known  methi/lamine  hy- 
driodide (CH3NH.7.HI)  in  glistening,  crystalline  plates  (from  alcohol- 
and  ether).  This  is  a  very  stable  non-deliquescent  salt,  melting  at  220° 
with  partial  decomposition. 

The  red  ci-ystals  wei'e  proved  by  analysis  to  be  a  methylacetoxime 
periodide  of  the  formula  [(CH3)^CN(CH3)O.HI]J.  On  hydrolysis,  it 
breaks  up  into  acetone  and  /8-methylhydi*oxylamine. 

Many  attempts  were  made  to  isolate  the  hydriodide  from  the  per- 
iodide, and  also  to  prepare  other  salts  from  this  compound,  including 
the  base,  but  without  .success,  owing  to  the  great  instability  of  these 
substances. 

The  hydrobromide  appears  to  be  formed  when  methyl  bromide  is  heated 
with  an  alcoholic  solution  of  acetoxime,  but  this  salt  could  not  be 
crystallised. 


PASTEUR    MEMORIAL    LECTURE. 

The  Pasteur  Memorial  Lecture  will  be  delivered  by  Professor  Percy 
Frankland,  Ph.D.,  F.R.S.,  at  an  extra  meeting  of  the  Society  on 
Thursday,  March  25th,  at  8  p.m. 


ANNIVERSARY  MEETING. 


The  Anniversary  Meeting  will  be  held  on  "Wednesday,  March  31st, 
at  3  o'clock  in  the  afternoon. 


ANNIVERSARY  DINNER. 


It  has  been  arranged  that  the  Fellows  of  the  Society  and  their 
friends  shall  dine  together  at  the  Critei-ion  Restaui-ant  on  Wednesday, 
March  31st,  at  7  p.m.     The  President,  Mr.  A.  G.  Vernon  Harcoui-t,  in 
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the  Chair.  The  Secretaries  loill  he  glad  to  receive  notification  from 
those  Felloics  toho  intend  to  be  pi'esent  be/ore  Fridaij,  March  26th,  so  timt 
the  fin/xl  arrangements  may  he  comjileted. 


At  the  Meeting  on  April  1st,  the  following  Paper  will  be  received. 
The  authors  have  announced  their  intention  of  being  present, 

"  On  the  oxidation  of  a-y-dimethyl-a'-chloropyridine."  By  E.  Aston 
and  J.  Norman  Collie,  Ph.D.,  F.R.S. 
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March  2.5th,  1897.  Extra  Meeting.  Mr.  A.  G.  Yeen-qx  Harcouet 
President,  in  the  chair. 

Professor  P.  Fraxklaxd,  Ph.D.,  B.Sc,  F.R.S.,  delivered  the  Pasteur 
Memorial  Lecture. 

It  was  pointed  out  that,  altliough  the  name  of  Pasteur  was 
associated  with  the  j^rogress  of  so  many  branches  of  science,  it 
appeared  that  his  remarkable  success  in  such  varied  fields  of  investi- 
gation was  in  large  measure  due  to  the  chemical  discipline  under 
which  he  had  grown  up,  and  in  his  having  almost  for  the  first  time 
extended  the  experimental  methods  and  close  reasoning  of  the  chemist 
to  other  sciences,  in  which  previous  investigators  had  been  mostly 
occupied  with  matters  of  a  superficial  character.  Reference  was  then 
made  to  Pasteur's  birth,  on  December  27,  1822,  his  early  life  and 
entrance  as  a  student  into  the  Ecole  ISTormale,  to  his  being  retained 
as  an  assistant  there  by  Balard,  and  to  his  interest  being  awakened  in 
the  study  of  crystallography  by  Delafosse.  His  classical  researches  on 
the  tartrates  and  malates  were  then  described,  "and  the  principal 
results  discussed  from  a  practical  and  theoretical  point  of  view.  It  was 
shown  of  what  enormous  importance  for  the  development  of  chemical 
theory  had  been  the  introduction  by  Pasteur  of  the  conception  of 
molecular  symmetry  and  dissymmetry,  whilst  the  wide  applicability  of 
his  methods  of  investigating  stereoisomeric  compounds  was  indicated  in 
outline.  The  manner  in  which  he  was  next  led  to  investigate  fermen- 
tation phenomena  was  then  described,  his  conflict  with  Liebig  was 
touched  upon,  and  his  overthrow  of  the  so-called  '  chemical  fermen- 
tation theory  '  detailed.  Pieference  was  then  made  to  his  participation 
in  the  spontaneous  generation  controversy,  and  to  his  victories  over 
Pouchet,  Joly,  Musset,  and  Bastian,  the  last  champions  of  the  doctrine 
of  abiogenesis.     The  practical  aspects  of  Pasteur's  fermentation  studies 
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were  briefly  cousidered,  the  famous  '  Etudes  sur  la  biere ' ;  '  sur  le  vin,' 
and  '  sur  le  vinaigi'e,'  as  well  as  process  known  as  2^(f'Stewisation. 
The  direct  influence  of  these  fermentation  studies  on  medicine,  surgery, 
and  public  health  was  pointed  out,  and  the  manner  in  which  they  had 
led  to  the  magnificent  work  of  Lister  on  the  antiseptic  treatment  of 
wounds  was  indicated.  Pasteur's  investigation  of  the  destructive 
silkworm  diseases,  peSrme  &nd  Jlachei'ie,  was  then  dealt  with,  and  his 
gradual  attraction  into  the  field  of  pathological  research  traced.  His 
studies  on  anthrax,  his  recognition  of  the  bacillus  of  malignant  oedema, 
and  his  discovery  of  the  staphylococcus  liyogencs  and  of  the  strepto- 
coccus pyogenes  were  referred  to.  Then  the  manner  in  which  he 
came  upon  the  possibility  of  attenuating  viruses  and  preparing 
vaccines  was  described ;  the  lectm-e  concluding  with  an  account  of 
the  methods  of  protective  inoculation  devised  by  Pasteur,  first  for 
fowl-cholera,  then  for  anthrax,  for  swine-measles,  and  his  final  triumph 
in  successfully  elaborating  a  curative  treatment  for  rabies. 

Lord  Lister,  P.R.S.,  proposed,  and  Sir  Henry  Roscoe  seconded,  a 
vote  of  thanks  to  Professor  Percy  Frankland,  which  was  carried 
unanimously. 


March  31st,  1896.     Anniversary  Meeting.     Mr.   A.   G.   Vernon  Har- 
court,  President,  in  the  Chair. 

Professor  Collie,  F.R.S.,  and  Dr.  Wynne,  F.R.S.,  were  appointed 
Scrutators,  and  a  ballot  was  opened  for  the  election  of  Oflicers  and 
Council  for  the  ensuing  year,  the  ballot  being  closed  at  the  conclusion 
of  the  President's  address. 

The  Longstaff  Medal  was  then  presented  to  Professor  Ramsay  for 
the  discovery  of  hetivim,  and  for  his  share  in  the  investigation  of  argon. 
The  President  referred  to  the  circumstances  under  which  the  first 
announcement  of  the  discovery  was  made,  and  expressed  the  pleasure 
he  felt  in  presenting  him  with  the  Medal. 

The  President  began  his  address  by  thanking  the  Fellows,  and  more 
especially  the  Oflicers  and  Council,  for  the  kindness  with  which  they 
had  aided  him  during  his  year  of  oflice,  and  expressed  his  pleasure  at 
the  progress  of  the  Society  during  the  past  year.  He  referred  to  the 
aiTangements  made  for  the  reading  of  papers,  and  suggested  means  by 
which  the  discussions  might  be  made  more  useful. 

The  publication  of  the  Jubilee  volume,  largely  drawn  up  by  Dr. 
Armstrong,  was  mentioned,  and  the  services  rendered  by  Mr.  Warington 
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in  its  pi'eparation  were  acknowledged.  The  Hofmann  Memorial  Lec- 
tures had  also  been  issued.  Lothar  Meyer  and  Pasteur  Memorial 
Lectui'es  had  been  delivered  in  the  year,  and  arrangements  had 
been  made  for  the  Kekule  Lecture.  Reference  was  also  made  to  the 
work  of  the  Council  through  the  year,  to  the  death  of  Sir  William 
Grove,  an  original  member  of  the  Society,  and  to  the  munificent  dona- 
tion of  one  thousand  guineas  by  Mr.  J.  J.  Tustin. 

The  remainder  of  the  address  was  devoted  to  a  consideration  of  the 
question  whether  the  changes  which  matter  undergoes  are  different  in 
their  nature. 

The  numerical  sti'ength  of  the  Society  was  as  follows  : — 

Number  of  Fellows,  March  31st,  1896 2,019 

,,                 ,,           since  elected 130 

,,                 „          reinstated  by  Council    7 

2,156 

Removed  on  account  of  non-payment  of  two 

annual  subscriptions 25 

Withdrawn     29 

Deaths    23  77 

Number  of  Fellows,  March  31st,  1897   2,079 

Foreign  Members     27 

The  names  of  those  removed  were  : — P.  T.  Adams ;  Hugh  Barclay  ; 
Thos.  Cockerill ;  Thos.  Chambers ;  S.  M.  Copeman  ;  C.  A.  Heywood  ; 
John  HoUiday  ;  A.  P.  Hope  ;  J.  J.  Howitt ;  J.  E.  Kaye  ;  L.  R.  Lenox  ; 
0.  A.  B.  Lowman ;  J.  G.  Mactaggart ;  H.  J.  Monson ;  F.  C.  Moor- 
wood  ;  Percy  Morton  ;  Ivan  Shopoff  ;  E.  H.  Smith  ;  T.  B,  Stillman  ; 
C.  A.  Stitt  ;  Prof.  Tanner ;  G.  de  R.  Thompson  ;  F.  W.  Westaway ; 
W.  A.  Whiston  ;  D.  Wilkinson. 

The  following  have  withdrawn  : — F.  T.  Bond ;  T.  Coomber  ;  C.  L. 
Field  ;  A.  E.  Fletcher  ;  C.  C.  Grundy  ;  E.  C.  Henning  ;  G.  S.  Johnson  ; 
W.  H.  Joseland  ;  C.  J.  Leaper ;  J.  H.  Maiden  ;  J.  W.  Marshall ;  John 
Mori-ison  ;  H.  W.  Morrow  ;  J.  A.  Nettleton  ;  J.  C.  Oman  ;  C.  S.  du  R. 
Preller ;  Lawrence  Priestley ;  H.  H.  Robjohns  ;  H.  C.  Sacre  ;  W,  S. 
Saunders  ;  V.  P.  Sells ;  R.  de  F.  Shepherd  ;  R.  Stockdale  ;  Frederick 
Tetley ;  J.  C.  Thresh  ;  A.  H.  Turton ;  Geo.  Watson  ;  F.  Whiteley  ; 
C.  WiUmore. 

The  following  have  died  : — I.  M.  T.  Anderson ;  John  Curragh ; 
Captain  :Marshall  Hall ;  G.  Harley,  F.R.S. ;  James  Hart ;  John 
Hughes ;  W.  Lapraik,  Ph.D. ;  J.  B.  L.  Mackay ;  A.  H.  Mason ; 
H.   A.   Nott;    Baron  F.  von  Mueller,  F.R.S. ;  W.  J.   Palmer;  Sir  J. 
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Prestwich,  F.E.S.  ;  Edward  Eawlins  ;  G.  F.  Scliacht ;  James  Scorgie  ; 
T.  Shimidzu  ;  T.  J.  Smith  ;  Charles  Tomlinson,  F.E.S. ;  W.  H.  Walenn  ; 
Eichard  Weaver ;  W.  H.  Wood ;  T.  G.  Wormley,  M.D. 

The  number  of  communications  made  to  the  Society  during  the  year 
was  173. 

One  hundred  and  seventeen  papers  and  3  Memorial  Lectures  were 
published  in  the  Transactions  for  1896,  occupying  1702  pages,  whereas 
in  the  preceding  year  116  papers  were  published,  occupying  1172 
pages. 

The  following  were  the  statistics  relating  to  the  Abstracts. 

Part  I. 

Pages.         No,  of  Abstracts. 

Organic  Chemistry  716  1201 

Part  II. 

General  and  Physical  Chemistry    319 

Inorganic  Chemistry    287 

Mineralogical  Chemistry 267 

Physiological  Chemistiy 182 

Chemistry  of  Yegetable  Physiology  and  Agri- 
culture       153 

Analytical  Chemistry 430 

Total  in  Part  II  68-4  1638 

Total  in  Parts  I  and  II  UOO  2839 

Eight  hundred  and  fifteen  volumes  had  been  borrowed  from,  and 
163  books,  310  volumes  of  periodicals,  and  24  pamphlets  added  to  the 
Library. 

Professor  Odling,  F.E.S.,  proposed  a  vote  of  thanks  to  the  President, 
coupled  with  the  request  that  he  would  allow  his  address  to  be  printed 
in  the  Transactions. 

Dr.  Franklaxd,  F.E.S.,  seconded  the  motion,  which  was  carried  by 
acclamation. 

The  President  having  returned  thanks, 

Dr.  Thorpe,  F.E.S.,  the  treasurer-,  gave  an  account  of  the  balance 
sheet,  which  he  laid  before  the  Society,  duly  audited. 

The  receipts  had  been  : — By  admission  fees  and  subscriptions, 
£4134  ;  by  sale  of  Journal  and  advertisements,  £702  14s.  9(/. ;  and  by 
dividends  on  invested  capital,  £415  10s.  6(/.  The  expenses  had  been  : 
— On  account    of    the    Journal,    £3089    8s.    Id  ;    on  account  of   the 
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Proceedings,  £-37  18*\  Li.  ;  on  account  of  the  General  Index, 
£464  3s.  del. ;  on  account  of  the  Library,  £355  2s.  Od.  ;  on  account 
of  the  Jubilee,  £336  12.s.  Ic7.  ;  House  expenses  £199  17s.  4(7. ;  the  total 
expenditure  being  £5385  4s.  Id.  Grants  amounting  to  £308  liad 
been  made  to  Fellows  from  the  Research  Fund  during  the  year. 

Sir  F.  Abel,  F.R.S.,  proposed  that  the  thanks  of  the  Fellows  be 
tendered  to  the  Treasurer  for  his  services  during  the  past  year ;  this 
motion  was  seconded  by  Mr.  Phipson  Beale,  Q.C,  and  carried. 

The  Treasurer,  in  responding,  proposed  a  vote  of  thanks  to  the 
auditors. 

Mr.  J.  H.  M.  Page  seconded  the  motion,  which  was  unanimously 
adopted,  and  acknowledged  by  Mr.  H.  B.  Baker. 

Dr.  W.  J.  E-ussELL,  F.R.S.,  proposed  a  vote  of  thanks  to  the  Officers 
and  Council. 

Professor  Tilden,  F.R.S.,  seconded  the  motion,  which  was  unani- 
mously adopted. 

Dr.  Dyer  responded  on  behalf  of  the  Council. 

Professor  H.  B.  Dixox,  F.R.S.,  proposed  a  vote  of  thanks  to  the 
Editor,  Sub-Editor,  Abstractors,  and  Indexers,  which  was  seconded  by 
Mr.  Friswell  and  carried. 

Mr.  Groves,  F.R.S.,  responded. 

The  Scrutators  having  presented  their  report  to  the  President,  he 
declared  that  the  following  had  been  duly  elected  : — 

President:  James  Dewar,  M.A.,  LL.D.,  F.R.S. 

Vice-Presidents  loho  have  filled  the  office  of  President :  Sir  F.  A.  Abel, 
Bart.,  K.C.B.,  D.C.L.,  F.R.S. ;  H.  E.  Armstrong,  Ph.D.,  LL.D.,  F.R.S. 
A.  Crum  Brown,  D.Sc,  M.D.,  F.R.S.;  AV.  Crookes,  F.R.S.;  E 
Frankland,  D.C.L.,  F.R.S. ;  Sir  J.  H.  Gilbert,  Ph.D.,  F.R.S. ;  J.  K 
Gladstone,  Ph.D.,  F.R.S. ;  A.  Vernon  Harcourt,  D.C.L.,  F.R.S. ;  H 
Muller,  Ph.D.,  F.R.S.;  W.  Odling,  M.B.,  F.R.S.;  W.  H.  Perkin 
LL.D.,  Ph.D.,  F.R.S. ;  Lord  Playfair,  Ph.D.,  K.C.B.,  F.R.S. ;  Sir  H.  E. 
Roscoe,  LL.D.,  F.R.S.;  W.  J.  Russell,  Ph.D.  F.R.S.;  A.  W 
Williamson,  LL.D.,  F.R.S. 

Vice-Presidents:  Francis  Robert  Japp,  M.A.,  Ph.D.,  LL.D.,  F.R.S. 
Ludwig  Mond,  F.R.S.  ;  William  Ramsay,  Ph.D.,  F.R.S. ;  J.  Emerson 
Reynolds,  D.Sc,  F.R.S. ;  W.  Chandler  Roberts- Austen,  C.B.,  F.R.S. 
William  A.  Tilden,  F.R.S. 

Secretaries :  J.  ^Millar  Thomson ;  Wyndham  R.  Dunstan,  M.  A., 
F.R.S. 

Foreign  Secretary  :  Raphael  Meldola,  F.R.S. 

TreasxLrer:  T.  E.  Thorpe,  LL.D.,  F.R.S. 

Other  Members  of  Council:  P.  Phillips  Bedson,  D.Sc.  ;  Bennett 
Hooper    Brough ;    Otto    Hehner ;    C.    T.     Heycock,    M.A.,    F.R.S.; 
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Herbert  McLeod,  F.E.S.  ;  Rudolph  Messel,  Ph.D. ;  H.  Forster  ^lorley, 
M.A. ;  James  Wyllie  Eodger  •  T.  Kirke  Rose,  D.Sc. ;  Alexandei* 
Scott,  M.A.,  D.Sc.  ;  Arthur  Smithells,  B.Sc. ;  Sydney  Young,  D.Sc, 
F.R.S. 

The  question  having  been  raised  as  to  whether  the  number  of  votes 
cast  for  each  candidate  for  the  Presidency  shoukl  be  declared,  the 
President  stated  that  this  had  not  been  the  custom,  but  he  would 
take  the  sense  of  the  meeting  on  the  point.  A  majority  being  in 
favour  of  a  declaration  of  the  numbers,  the  President  conferred  with 
the  Scrutators  and  then  stated  that  there  was  a  difficulty  in  announcing 
the  numbers,  owing  to  a  question  having  arisen  in  reference  to  the 
validity  of  certain  voting  papers,  in  which  the  instruction  to  erase 
the  printed  name  had  not  been  complied  with. 

Inasmuch  as  the  rejection  of  these  irregular  papers  would  only  increase 
the  majority  and  not  affect  the  result  of  the  election,  and  as  it  now 
appeared  that  the  announcement  of  the  numbers  would  involve 
recounting  the  votes,  the  President  suggested  that  the  Fellows  should 
be  content  with  the  Scrutators'  report.  The  ruling  of  the  President  as 
to  the  validity  of  the  irregular  papers  having  been  requested,  he  stated 
that,  in  his  opinion,  they  were  invalid. 

Questions  having  been  asked  as  to  the  bye-laws  governing  the  elec- 
tion, the  President  stated  that  the  election  had  been  conducted  in  strict 
accordance  with  the  bye-laws,  and  he  therefore  declared  the  election 
valid. 


In  the  evening,  at  7  p.m.,  the  Fellows  and  their  friends  dined 
together  at  the  Criterion  Restaurant,  Mr.  A.  G.  Ternon  Harcourt, 
the  retiring  President,  in  the  Chair. 

The  following  Fellows  and  guests  were  present. 

Alexander,  Mr. 
Armstrong,  Dr.,  F.E.S. 
Atkinson,  Dr.  E. 

Barlet,  Sir. 

Bauerman,  Jlr.  H. 

Bayly,  I^Ir. 

Bevan,  iMr.  E.  J. 

Bidwell,  Mr.  Shelfonl,  F.R.S. ,  President 

of  the  Physical  Socidu. 
BlunJstone,  Mr. 
Blundstono,  Jlr.  S.  Jl. 
Brougli,  ISlr 

Brown,  Mr.  H.,  F.R.S. 
Burbiidge,  Mr. 
Butterfield,  Mr. 


Candy,  Jlr. 
Carr.'Mr.  F.  II. 
Carteighe,  Jlr. 
Chattaway,  Dr. 
Chevalier"  R.X. 


Com. 


Christie,  ilr. ,  F.R.S.,  Asironoiner  Poi/al. 

Clerk,  ]\Ir.  Dugald 

Clowes,  Prof. 

Cooper,  Jlr.  A.  B. 

Cooper,  Mr. 

Cowper-Coles,  Mr. 

Crookes,  J\Ir.  "\V.,  F.R.S. 

Crookes,  Mr.  H. 

Cross,  Mr.  C.  F. 

Crossley,  Dr. 
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Dadust,  Mr. 

Dewar,  Prof.,  F.R.S.  [President  Elect). 
Dixou,  Prof.,  F.R.S. 
Dodds,  Mr.  J.  M. 
Douglas,  Mr.  W. 

Dunstan,  Prof.,  F.R.S.,  Hon.  Secretary. 
D_ver,  Dr.  B.,  President  of  the  Society  of 
Public  Analysts. 

Elder,    Mr.     H.    M.,    Secretary    of    the 

Plvjsiceil  Society. 
Evans,  Mr.  R.  C. 

Evans,  Sir  John,  K.C'.B.,  Trcas.  R.S. 
Ewan,  Dr. 

Fairley,  j\[r.  T. 

Fenton,  Mr. 

Fitzroy,  Col. 

Formoy,  Mr. 

Forster,  Dr. 

Foster,  Prof.  G.  C,  F.R.S. 

Foster,  Prof.  M. ,  Secretary  E.  S. 

Gardiner,  Dr.  H.  S. 
Gladstone,  Dr.,  F.R.S. 
Goodwin,  Mr.  H.  B. 
Griffiths,  Mr.  E.  H.,  F.R.S. 
Gordon,  Mr.  ,1.  G. 
Greenaway,  Mr. 
Groves,  Mr.,  F.R.S. 

Hall,  Mr.  S. 

Hall,  Mr.  S.  G. 

Hamniick,  Mr.  J.  F. 

Harcourt,  Mr.  A.  G.  Y.,  F.R.S. 

Hare,  Mr.  A.  T. 

Harvey,  Dr. 

Hehner,  ]\Ir. 

Heycock,  Mr.  C.  T.,  F.R.S. 

Hicks,    Dr.,    F.R.S.,   President  of   the 

Geological  Society. 
Hills,  Capt.,  R.E. 

Hills,  Mr.  "\V.,  Pres.  of  the  Pharm.  Soc. 
Howard,  Mr.  D.  Lloyd. 
Huntington,  Prof. 
Huntly,  Mr.  G.  N. 

Jackson,  Mr.  H. 
Jenks,  Mr.  R.  L. 
Jones,  Mr.  G.  F. 

KcUner,  Dr. 
Kemp,  Mr.  "W.  J. 


Kirkaldy,  Mr. 
Knowles,  Mr.  J. 

Lawson,  Dr. 
Lister,  Lord,  P. R.S. 
Lloyd,  Gen.,  C.B. 

'  MacEwan,  Mr. 
MacMahon,  Major,  R.A.,  F.R.S. 
Mallet,  Mr.  F.  R. 

Martin,  Mr.  W.  H. 

Martindale,  Mr. 

Messel,    Dr.,  Ghcdrman  of  the   London 

Section  Society  Chemical  Industry. 
Masters,  Mr.  W. 
Matthey,  Mr.  E. 
McLeod,  Prof.,  F.R.S. 
Meldola,  Prof.,  Y.Vy,.^., Foreign  Secreto.ry. 
Moody,  Dr. 
Morris,  Dr.  G.  H. 
Morrison,  Mr.  C.  R. 
Mortimer,  Capt. 
Moss,  Mr.  R.  J. 

Moulton,  Mr.  Fletcher,  Q.C.,  F.R.S. 
Muller,  Dr.  H.,  F.R.S. 

Nagel,  Mr. 
ISTeville,  Mr. 

Obach,  Dr. 
Odling,  Prof.,  F.R.S. 
Orange,  Dr.,  C.B. 
Ormsby,  Col.,  R.A. 

Page,  Mr. 

Pearce,  Mr. 

Perkin,  Dr.,  Y. Vi.^.)  Master  of  the  Leather - 

sellers'  Company. 
Ping,  Mr. 
Pope,  Dr. 
Power,  Dr.  F.  B. 
Pritchard.  Prof. 

Ree.  Dr. 

Reynolds,  Prof.  Emerson,  F.R.S. 

Robbins,  Mr. 

Roberts-Austen,  Prof.,  C.B.,  F.R.S. 

Rose,  Dr. 

Rosenblum,  Sir. 

Riicker,  Prof.,  F.R.S., 

Russell,  Dr.  W.  J.,  F. 


Sec. 
.R.S. 


R.S. 
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Scott,  Dr. 

Seaton,  Dr. 

Siemens,  Mr.  A. 

Slater,  Mr. 

Spooner,  Mr.  F.  B. 

Sprengel,  Prof.,  F.R.S. 

Steele,  Mr.   R.,  Assistant  Secretary  and 

Librarian. 
Stevenson,    Dr.,  President    Institute  of 

Chemistry. 
Sudlow,  Mr. 
Sutherland,  Mr.  D.  A. 

Taubman,  Mr.  E. 

Thomson,  Prof.  J.  M.,  Honorary  Secre- 
tary. 


Thorpe,  Prof.,  F.R.S.,  Treasurer. 
Tilden,  Prof,  F.R.S., 
Tookey,  ^h. 
Turner,  Mr. 
Tutton,  Mr. 


Vautin,  Mr. 
Yoelcker,  Dr.  J.  A. 


Wade,  Mr.  J. 
Wellcome,  Mr.  H.  S. 
AVhitaker,  Mr.,  F.R.S. 
AYilliamsou,  Dr.  S. 
Wynne,  Dr.,  F.R.S. 


The  following  toasts  were  proposed. 

Bjj  the  Chairman. 

1.  Her  Most  Gracious  Majesty  the  Queen. 

2.  Their  Royal  Highnesses  the  Prince  and  Princess  of  Wales  and 

the  other  members  of  the  Royal  Family. 

By  the  Right  Hon.  Lord  Lister,  President  of  the  Royal  Society. 

3.  Prosperity  to  the  Chemical  Society. 

By  William  Crookes,  Esq.,' F.R.S. 

4.  The  Learned  and  Scientific  Societies,  coupled  with  the  name  of 

Sir  John  Evans,  K.C.B.,  Treasurer  of  the  Royal  Society. 

By  Dr.  J.  H.  Gladstone,  F.R.S. 

5.  The  Guests,  coupled  with  the  name  of  Professor  Michael  Foster, 

Secretai'y  of  the  Royal  Society. 

By  Dr.  W.  J.  Russell,  F.R.S. 
C.  The  retiring  President. 


By  Dr.  Armstrong,  F.R.S. 

7.  The   Secretaries,    coupled   with  the   name   of    Professor   J.    M. 
Thomson. 
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April  1st,  1897.     Professor  Dewar,  F.E.S.,  Presideut,  iu  the  C'haii-. 

Messrs.  William  Douglas,  Ernest  Goulding,  T.  H.  Lee  and  "W.  A. 

Davis  were  formally  admitted  Fellows  of  the  Society. 

Certificates  -^ere  read  for  tlie  first  time  iu  favour  of  Messrs. 
William  Barlow,  Hillfield,  Muswell  Hill,  X.;  James  Brierley,  12 
Brunswick  Square,  Southampton ;  Alexander  Duckham,  Crooms  Hill, 
Greenwich  Park,  S.E. ;  Harold  William  Harrie,  298  Amhurst  Eoad, 
Stoke  Xewington,  X. ;  Sydney  Hill,  11  Salisbury  Street,  Hull;  Willie 
Lee  Mallinson,  Gawthorp  Green,  Kirkheaton ;  Edmund  Howd  Miller, 
M.A.,  Ph.D.,  Columbia  University,  U.S.A.  :  Joseph  Previte  Kennedy 
Orton,  B.A.,  Ph.D.,  20  Loughborough  Road,  Brixton,  S.W.  ;  Charles 
Alfred  West,  105  Sydney  Street,  Chelsea,  S.W.  :  Paul  Thomas  White, 
Horton  Field,  West  Drayton. 

^Ix.  Cassal  asked  whether  the  President  would  take  steps  to  carry 
into  effect  the  wishes  of  a  majority  at  the  Anniversary  Meeting,  that 
a  recount  of  the  ballot  papers  should  be  made,  and  the  votes  recorded 
for  the  two  nominees  for  the  Presidency  announced  to  the  Fellows. 

Mr.  Verxox  Harcourt  said  that,  although  a  majority  at  the 
Anniversary  Meeting  had  declared  themselves  in  favour  of  the 
announcement  of  the  numbers,  it  had  not  been  found  possible  to  make 
any  exact  announcement  without  going  througli  the  voting  papers 
again,  and  he  had  hoped  that,  having  regard  to  all  the  circumstances, 
it  would  be  generally  felt  best  to  accept  the  result  of  the  election  as  it 
had  been  recorded  by  the  Scrutators,  especially  as  a  succinct  and 
accurate  account  of  what  had  happened  at  the  ^Anniversary  Meeting 
had  been  included  in  the  minutes. 

The  Peesidext  said  he  considered  the  subject  closed,  but  promised 
to  bring  the  question  before  the  Council.  He  could  not  see  that  any 
good  would  result  from  a  recount  of  the  voting  papers  for  the  mere 
purpose  of  declaring  the  exact  numerical  majority  by  which  the  President 
had  been  elected.  He  hoped  that  long  before  the  Council  met  the 
matter  would  be  forgotten. 

Of  the  following  papers  those  marked  *  were  read. 

*50.     "The  hydrolysis  of  perthio cyanic  acid."     By  F.  D.  Chattaway, 
M.A.,  and  H.  P.  Stevens,  B.A. 

When  potassium  thiocyanate  is  treated  with  sulphuric  acid,  many 
-different  substances  are  produced  ;  thiocyanic  acid,  however,  is  always 
first  liberated,  and  then  reacts  in  various  ways  determined  by  the  con- 
ditions of  the  experiment. 

The  best  known  reaction,  usually  represented  as  a  simple  hydrolysis 
of  thiocyanic  acid,  is  that  by  which  carbon  oxysulphide  is  commonly 


prepared.  Othei"  actions,  however,  go  on,  and  the  carbon  oxysulphide 
is  invariably  mixed  with  carbon  dioxide,  sulphur  dioxide,  hydrocyanic 
acid,  and  carbon  bisulphide. 

The  authors  have  observed  that,  in  addition  to  these,  a  considerable 
amount  of  thioui-ea  is  produced.  This  thiourea  has  been  found  to  be  a 
decomposition  product  of  perthiocyanic  acid,  which  is  always  formed  in 
considerable  quantity  when  acids  act  upon  thiocyanates,  and  the  paper 
deals  mainly  with  the  hydrolysis  of  this  acid. 

Perthiocyanic  acid  is  easily  hydrolysed,  either  by  heating  with  water 
under  pressure,  or  by  heating  with  strong  sulphuric  acid,  thiourea, 
carbon  oxysulphide,  and  sulphur  being  formed.  H.2N2C2S3  +  HoO  = 
CS(NH2)o  +  C0S  +  S.  As  the  action  only  takes  place  at  a  compara- 
tively high  temperature,  one  or  other  of  these  products  is  invariably 
decomposed.  When  perthiocyanic  acid  is  heated  with  water  to  about 
200°  in  closed  tubes,  this  action  may  be  considered  to  take  place  first, 
but  at  the  high  temperature  the  thiourea  is  transformed  completely 
into  ammonium  thiocyanate,  while  the  carbon  oxysulphide  reacts  with 
water,  giving  carbon  dioxide  and  hydrogen  sulphide  so  that  the  final 
action  is  HgNgC.Sg  +  2Rp  =  NH^NCS  +  CO,  +  H^S  +  S. 

When  perthiocyanic  acid  is  heated  with  60  per  cent,  sulphuric  acid, 
a  similar  hydrolysis  must  also  take  place ;  a  certain  amount  of  the  thiourea, 
however,  escapes  transformation,  but  the  sulphur  and  carbon  oxysul- 
phide are  oxidised  by  the  sulphuric  acid,  sulphur  dioxide  and  carbon 
dioxide  being  produced. 

The  thiourea  found  among  the  products  of  the  action  of  strong 
sulphuric  acid  on  potassium  thiocyanate,  is,  without  doubt,  formed  in 
this  way  by  the  action  of  the  strong  acid  on  the  perthiocyanic  acid 
first  produced. 

Discussiox. 

In  reply  to  questions  from  Mr.  Gko^es  and  the  Pbesident,  Mr. 
Stevens  stated  that  they  had  not  been  able  to  analyse  the  liquid 
supposed  to  be  hydrogen  disulphide,  but  they  were  satisfied  as  to  its 
identity  from  a  comparison  of  its  properties  with  those  of  hydrogen 
disulpliide  specially  prepared  for  the  purpose. 

*51.     "The  composition  of  cooked  fish."     By  Katharine  I.  Williams. 

Twenty-two  species  of  fresh  fish  and  five  species  of  preserved  fish 
and  oysters  were  examined  after  cooking. 

Determinations  were  made  of  the  following  constituents  :  water ; 
carbon  and  hydrogen  ;  nitrogen  (total)  by  Ruffle's  method  ;  nitrogen  by 
soda  lime  combustion;  ash;  sulphur;  phosphorus;  fat;  proteids ;  cai'bo- 
hydrates  convertible  into  glucose  ;  nitrates  extracted  by  dilute  alcohol ; 
heats  of  combustion.     The  results  are  recorded  in  a  series  of  tables. 


Discussion. 

In  reply  to  questions  from  Mr.  Groves,  'My.  Hehxer,  Mr. 
SuTHERLAXD,  Mr.  Cassal,  and  Professor  Dlxstax,  Miss  Williams 
stated  that  the  fish,  in  each  case,  had  been  analysed  in  the  condition 
in  which  it  would  be  eaten.  Details  of  the  mode  in  which  the  fish 
had  been  prepared  were  given  in  the  paper.  The  common  opinion 
that  fish  contained  much  phosphorus  seemed  to  be  erroneous.  Little 
or  none  of  the  phosphorus  would  be  removed  in  cooking. 


*52.     "  On  the  oxidation  products  of  ay-dimethyl-a'-chloropyridine."^ 
By  Emily  Aston,  B.Sc,  and  J.  Norman  Collie,  Ph.D.,  F.R.S. 

The  present  communication  is  an  account  of  the  continuation  of  some 
work  of  one  of  the  authors  with  A.  P.  Sedgwick  (Trans.,  1895,  67,  399). 
The  substance  ay-dimethyl-a'-chloropyridine  was  obtained  by  the  action 
of  phosphorus  pentachloride  on  pseudolutidostyril.  When  oxidised  with 
potassium  permanganate,  two  isomeric  acids  are  obtained,  each  having 
the  formula  C5Ho(CH3)(COOH)XCl.  One  (m.  p.  98°)  is  much  more 
soluble  in  water  than  the  other  and  crystallises  with  1  mol.  of  water  ; 
it  produces  Avith  ferrous  sulphate  an  orange-brown  coloration.  When 
strongly  heated,  it  decomposes  with  much  chaining  and  evolution  of 
carbon  dioxide  and  some  hydrogen  chloride ;  the  residue  furnished 
a-chloro-y-methylpyi'idine,  C-Ho(CH3)XCl,  b.  p.  1 94°.  Prolonged  treat- 
ment with  tin  and  hydrochloric  acid  gave  y-methylpicolinic  acid,  and 
this  substance  when  distilled  yielded  picoline  or  y-methylpyridine. 

This  acid  (m.  p.  98°)  is,  therefore,  a-chloro-y-methyla'-pyi'idine  car- 
boxylic  acid. 

The  second  acid  obtained  by  the  action  of  potassium  permanganate 
on  ay-dimethyl-a'-chloropyridine  is  much  less  soluble  in  water.  It  melts 
at  214°,  and  on  heating  completely  decomposes  without  forming 
chloropicoline.  With  ferrous  sulphate,  it  furnished  a  precipitate  instead 
of  a  coloration.  Tin  and  hydrochloric  acid  only  reduced  it  vei*y  slowly, 
and  it  was  found  to  be  impossible  to  separate  the  chlorine  free  acid  from 
the  unchanged  compound.  A  small  quantity  of  free  a-picoline  was, 
however,  obtained  by  distilling  tlie  impui-e  reduced  acid,  thus  proving 
that  this  acid  (m.  p.  214°)  was  the  a-chloro-a-methyl-a'-pyridine 
carboxylic  acid. 

Attempts  were  made  to  obtain  the  dicarboxylic  acid  from  both  the 
acids  by  oxidising  with  potassium  permanganate,  but  without  success. 
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ADDITIONS  TO  THE  LIBRARY. 

Donations. 

Colin,  Georg.  Tabellarische  iibersicht  der  Pyrazolderivate.  Pp.  443. 
Bi-aunschweig  1897.  From  the  Publishers. 

Bailey,  G.  H.  First  stage  Inorganic  Chemistry.  Pp.  viii  +  210, 
London  1897.     Edited  by  W.  Briggs,  M.A.  From  the  Editor. 

Dolbear,  A.  E.  First  Principles  of  Natural  Philosophy.  Pp. 
ix  +  318.     London  1897.  From  the  Publishers. 

Jones,  Chapman.  A  Course  of  Elementary  Experiments  for  Students 
of  Practical  Inorganic  Chemistry.     Pp.  xii  +  161.     London  1.897. 

From  the  Author. 

Ricketts,  P.  de  P.,  and  Miller,  E.  H,  Notes  on  Assaying,  1st  Ed. 
Pp.  viii  +  311.     New  York  ISO 7.  From  the  Publishers. 

Fam2)hlets. 

Smith,  H.  G.  On  the  Constituents  of  the  Sap  of  the  "  Silky  Oak," 
Grevillea  robusta,  R.Br.,  and  the  Presence  of  Butyric  Acid  therein. 
(Read  before  the  Royal  Society  of  N.  S.  Wales,  October  7,  1896). 

Smith,  H.  G.  The  dyeing  properties  of  aromadendrin  and  of  the 
tannins  of  Eucalyptus  kinos.  (Reprinted  from  the  Journal  of  the  Society 
of  Chemical  Industry.) 


At  the  next  Meeting,  on  Thursday,  April  29th,  the  following  papers 
Avill  be  received. 

"  Monochlordiparaconic   acid   and  some  condensations."     By  H.  C. 
Myers,  Ph.D. 


"  On  the  decomposition  of  iron  pyrites."     By  W.  A.  Caldecott,  B.  A. 

At  the  Meeting  on  Thm-sday,  May  6th,  there  Avill  be  a  ballot  for 
the  election  of  Fellows,  and  the  following  Papers  will  be  received. 
The  authors  of  those  marked  with  an  asterisk  have  announced  their 
intention  of  being  present. 

*  "  A  bunsen  burner  for  acetylene."     By  A.  E.  IMunby,  M.  A. 

*  "  On  the  reactions  between  lead  and  the  oxides  of  sulphur."  By 
H.  C.  Jenkins  and  E.  A.  Smith. 


CERTIFICATES   OF   CANDIDATES   FOR   ELECTIOX. 


N.B. — The  uame>   of  those  who  sign  from  '•'  General  Knowledge  "" 
are  printed  in  italics. 

The  following  have  been  proposed  for  election.     A  ballot  will  be 
held  on  Thursday,  May  6th,  1897. 


Barlow,  Herbert  Williara  Leyland. 

Holly  Bank,  Urmston,  Manchester. 
At  present  engaged  in  Research.  M.A.,  M.B.,  Oxon.  Formerly 
Natural  Science  Scholar,  Trinity  College,  Oxford.  First-class  Honours 
in  Chemistry,  1889.  Junior  Demonstratoi',  Balliol  College  Laboratory, 
1890.  Second-class  Physiology,  1891.  Price  Scholar,  London  Hos- 
pital, 1894. 

John  Conroy.  D.  H.  Xagel. 

A.  Yernon  Harcourt.  ^\'.  W.  Fisher. 

T.  H.  Yeley. 
Barlow,  Williara, 

Hillfield,  Muswell  Hill,  X. 
Fellow  of  the  Geological  and  Mineralogical  Societies.     Has  published 
a  number  of  papers  on  geological  and  crystallographical  subjects.     Is 
at  present  engaged  in  studying  the  chemical  aspects  of  the  theory  of 
crystalline  structiu-e. 

Henry  E.  Armstrong.  Gerald  T.  Moody. 

F.  Stanley  Kipping.  William  J.  Pope. 

Sidney  "Williamson. 

Boylan,  Alfred  Hunter, 

"Ellerslie,"  Richmond  Road,  Ealing,  W. 
Analytical  Chemist  and  Bacteriologist.  Attended  Professor  Ramsay's 
course  of  lectui-es  on  Chemistry  for  2  years  at  L'niversity  College. 
With  J.  Parry  Laws,  Esq.,  F.I.C.,  4i  years,  3  years  as  Articled  Pupil, 
and  subsecpiently  as  Assistant,  assisting  him  in  his  investigations  for 
the  London  County  Council.  Nine  months  chemist  to  the  British  Gas 
Light  Co.,  Ltd.,  at  their  Norwich  and  Yarmouth  Works,  and  for 
several  months  engaged  by  the  Sulphide  Corporation  to  assist  in  per- 
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fecting  a  process  for  the  treatment  of  snlpliide  ores,  assisting  in  the 
chemical  and  bacteriological  work  of  the  special  encjuiry  made  by  the 
London  County  Council  into  the  London  Water  Supply. 

J,  Parry  Laws.  W.  Ramsay. 

W.  J.  Dibdin.  J.  H.  Coste. 

Wm.  Chattaiocuj. 
Brierley,  James, 

12,  Brunswick  Square,  Southampton. 
Public  Analyst,  Consulting  and  Analytical  Chemist.  Consulting 
Chemist  to  the  Corporation  of  Southampton  and  Public  Analyst  for 
the  Borough.  Late  Lecturer  on  Chemistry  and  Physics  at  the  Hartley 
Institution,  Southampton  (23  years).  Member  of  the  Society  of  Public 
Analysts. 

Percy  F.  Frankland.  J.  Lane  Notter, 

J.  Theo.  Hewitt.  H.  Wilson. 

Otto  Hehner,  Bernard  Dyer. 

Davidge,  Henry  Norris, 

37,  Duke  Street,  Grosvenor  Square,  W. 
Pharmaceutical  Chemist.     Member  of  the  Pharmaceutical  Society, 
(Major  Examination). 

M.  Carteighe.  W.  Watson  Will. 

W.  Chas.  Sayers.  J.  L.  Bullock. 

Hubert  E.  Lindley.  James  Bayne. 

Will.  Harkness. 
Deverell,  Louis  Charles, 

Onslow  House,  Worthing,  Sussex. 
Analytical  Chemist.     Trained  in  Chemistry  at  the  Camborne  School 
of  Mines,  Coi'nwall ;    for  the  last   thirteen  months   (and  at  present) 
assistant  to  Mr.  B.  Kitto,  F.I.C.,  30  and  31,  St.  Swithin's  Lane,  E.C. 
George  T.  Holloway.  W.  J.  Cousins. 

Cecil  H.  Cribb.  J.  J.  Beringer. 

W.  T.  Burgess.  Bernard  Dyer. 

Duckham,  Alexander, 

Crooms  Hill,  Greenwich  Park,  S.E. 
Student    of    Chemistry.       I    have    studied    Physics     for     2,    and 
Chemistry   for    3,    years    at    L^niversity    College,    London.     Awarded 
Gold  Medal  for  Inorganic  Chemistry,  and  C^lothworkers'  Exhibition. 
William  Eamsay.  J.  Norman  Collie. 

A.  G.  Bloxam.  John  Shields. 

Edward  C.  Cyril  Baly.  31orris  W.  Ti-avers. 

J.  Wallace  Walker.  X.  T.  M.  Wilsmore. 

Alex.  M.  Kellas. 
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Fenby,  Alaric  Vincent  Colpoys, 

Hutton  Grammar  School,  Preston. 
Science  Master.  Junior  Demonstrator  in  Physics,  Mason  College, 
Session  1889 — 90.  Tutor  in  Chemistry,  University  Examination, 
Postal  Institution,  London,  March^Sept.,  1893.  Lectui'er  on  Chem- 
istry, Walsall  Institute,  Sept. — Dec,  1893.  Science  Master  at  Hutton 
Grammar  School,  Preston,  since  Sept.,  1894.  Student  of  the  Mason 
Science  College,  Birmingham,  1888 — 1892,  chiefly  in  Chemistry  and 
Physics.  Elected  an  Associate  of  Mason  College,  March,  1892.  B.Sc, 
London  University,  University  Scholar  in  Chemistry,  1891 ;  with 
Second  Class  Honours  in  Physics  at  Intermediate  Science  Examina- 
tion, 1889. 

William  A.  Tilden.  W.  W.  J.  Nicol. 

Thomas  Turner.  T.  Ehymer  Marshall. 

Hai'old  G.  Colman. 
Field,  Charles  Henry, 

The  Elms,  Green  St.  Green,  Orpington,  Kent. 
Brewer.     Studed  Chemistry  at  the  University  Colleges,  Nottingham 
and    London.     Also    in    Germany.     Passed    the    Examination    of  the 
Institute  of  Chemistry. 

Frank  Clowes.  J.  Bernard  Coleman. 

E.  Lloyd  Whiteley.  L.  Archbutt. 

./.  ./.  Sitdborough.  F.  J.  R.  CaruU.a. 

Girtin,  Thomas, 

125a,  Highbury  New  Park,  London,  N. 
nt.     B.A.,  Pembroke  College,  Cambridge,     Chemistry  Special 
First  Class  in  Parts  I  and  II.     Student  of  Metallurgy  and   Assaying 
with  Mr.  F.  Claudet. 

W.  J.  Sell.  S.  Paihemann. 

M.  M.  Pattison  Muir.  H.  J.  H.  Fenton. 

A.  Hutchinson.  Arthur  J,  Chapman, 

Ouyer,  R.  Glode, 

20,  Queen's  Road,  St.  John's  Wood. 
Pharmaceutical  Cliemist.  Laboratory  Chemist  to  Messrs.  Hodgkin- 
son,  Trimber  and  Clai-ke,  Manufacturing  Chemists  and  Druggists. 
Studied  Chemistry  under  Professors  Attfield  and  Dunstan,  at  the 
Pharmaceutical  Society's  School,  Bloomsbury ;  also  Organic  Chemistrv, 
Practical  and  Theoretical,  at  the  Finsbury  Technical  College,  under 
Professor  Meldola.  Have  been  continuously  engaged  in  Laboratory 
work  for  the  past  7  years, 

M.  Carteighe.  John  Attfield. 

J.  H.  Gladstone.  Wyndham  R.  Dunstan. 

R.  :Meldola.  H.  A.  D.  Jowett. 
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Harrie,  Harold  "William, 

298,  Amhurst  Koad,  Stoke  ISTewington,  N. 
Senior  Assistant  in  Chemical  Laboi-atoiy.  For  10  years  engaged  in 
the  Chemical  Laboratory  of  Messrs.  Harker,  Stagg  and  Morgan,  London. 
From  4  to  5  years  Student  in  the  Chemical  Laboratory  of  the  City  of 
London  College.  Holder  of  several  Certificates  in  Inorganic  and  Or- 
ganic Chemistry  at  Kensington. 

Isaac  S.  Scarf.  Horace  Y.  Buttfield. 

E.  J.  Jackman.  Thos.  Tyrer. 

L.  W.  Hawkins.  J.  H.  Cosfe. 

Bernard  Dyer.  Richard  J.  Moss. 


Hill.  Sydney, 

11,  Salisbury  Street,  Hull. 
Analytical  and  Technical  Chemist  with  Blundell,  Spence  and  Co.,. 
Limited,  Hull  and  London,  Paint,  Colour,  Oil,  and  Yai-nish  Manufac- 
turers. Appointed  to  present  post  in  1 89 1 .  Pupil  for  3  years,  1 888 — 90» 
of  G.  Carr-Eobinson,  F.R.S.E.,  F.I.C.,  F.C.S.,  Consulting  Chemist, 
Professor  of  Practical  Chemistry  and  Lecturer  at  the  Royal  Institution 
Laboratory,     Hull.  Passed    examination    in    Honours    Practical 

Chemistry,   also   other  examinations. 

C.  C.  Graham.  G.  Carr-Robinson. 

M,  D.  Penney.  Fredk.  Johnson. 

Jas.  Baynes.  Allan  T.  Hall. 

Jones,  James, 

117,  Old  Christchurch  Road,  Bournemouth. 
Analytical  Chemist.     Pi-ivate  Research.     Desirous  of  keeping  abi'east 
of  recent  chemical  discoveries. 

H.  Wilson.  William  Fowler. 

Frank  H.  Alcock.  Arthur  P.  LufP. 

Cli'i.s.  XJmney.  Peter  MacEican. 

W.  B.  Randall. 


Lasseter,  William  James  George, 
10,  Stanley  Road,  Oxford. 
Science  Master,  Roysser  School,  Abingdon.    Formerly  Science  Master,. 
Henley  Grammar  School.     Graduate  in  Honours,  Nat.  Science,  Oxford 
University.     Scientific  Lecturer  to  Abingdon  Town  Council. 
"w.  W.  Fisher.  Y.  H.  Yeley. 

John  Watts.  Wm.  Odling. 

J.  E.  Marsh.  J.  A.  Gardner. 
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MacCulloch,  Charles, 

395,  Collins  Street,  Melbourne,  Australia. 
Metallurgist.     Three  years  in  the  Chemical  Laboratory  at  Glasgo^v 
ITniversity.     Employed  in  construction  and  management  of   Chlorina- 
tion  Works  at  Cassilis,  Gippsland,  treating  refractory  ores.    At  present 
engaged  in  Metallurgical  research  -u-ork  in  my  private  laboratory. 
C.  M.  Aikman.  Hamilton  M.  "Wingate. 

J.  Holms  Pollok.  Thomas  Gray. 

Matthew  A.  Parker. 

Mallinson,  "Willie  Lee, 

Gawthorp  Green,  Kirkheaton,  nr.  Huddersfield. 
Manufacturing    Chemist,     Student  at    Huddersfield    College,  after- 
wards two  and  a  half  years  assistant  to  Mr.  George  Jarmain,  F.I.C., 
Public  Analyst  for  the  Borough  of  Huddersfield. 
Lewis  S.  Cocking.  Joe  Frost. 

James  Sykes.  L.  Gordon  Paul. 

Hy.  Ellison,  Jr. 

Merson,  George  Fowlie, 

55,  Northumberland  Street,  Xewcastle-on-Tyne. 
Pharmaceutical  Chemist.  The  applicant  has  passed  all  the  examina- 
tions of  the  Pharmaceutical  Society  of  Great  Britain,  and  has  for 
several  years  been,  and  now  is,  Pi'incipal  of  the  North  of  England 
School  of  Pharmacy,  in  which  capacity  he  lectures  on  Chemistry  and 
collateral  Branches  of  Science.  For  several  years  he  was  Analytical 
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Optically  Active  Compounds  in  Organic  Solvents  "  (published  in  Trans,, 
1896). 

Percy  F.  Frankland.  Charles  Frederic  Baker. 

WiUiam  A.  Tilden.  Walter  G.  Mc.MiUan. 

Chas.  Hunt. 

Tickle,  Thomas, 

4,  Pakenham  Street,  London,  W.C. 
Salters'  Eesearch  Fellow  in  Chemistry  at  the  Laboratory  of  the 
Pharmaceutical  Society.  Work  connected  with  a  paper  "The  Action 
of  Methyl  Alcohol  on  Aoonitine,  by  Wyndham  R.  Dunstan,  F.R.S., 
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April  29th,  1897.     Professor  Dewar,  F.R.S.,  President,  in  the  Chair. 

Messrs.  Ai-thur  Croft  Hill,  Edward  G.  Guest,  and  Horatio  Ballantyne 
were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favom*  of  Messrs.  Gerald 
ISToel  Brown,  8,  The  Esplanade,  Plymouth  ;  George  Lawson  Johnston, 
Kingswood,  Sydenham  Hill,  S.E.  ;  William  Taverner,  1,  Stapenhill 
Road,  Burton-on-Trent. 

The  President  announced  that  the  Council  had  ordered  a  recount 
of  the  balloting  papers  handed  in  at  the  Anniversary  Meeting.  The 
recount  would  be  conducted  by  the  two  Scrutators  appointed  by  the 
Society  at  the  Anniversary  Meeting,  in  the  presence  of  the  Secretaries. 

Mr.  Cassal  enquii-ed  whether  the  actual  numbei'S  would  be  announced. 

The  President  replied  that  he  assumed  that  they  would. 

Of  the  following  papers,  those  marked  *  were  read  : — 

*53.     "  On  the  explosion  of  cMorine  peroxide  with  carbonic  oxide." 
By  H.  B.  Dixon,  M.A.,  F.R.S.,  and  E.  J.  Russell,  B.Sc. 

To  test  the  question  whether  dried  carbonic  oxide  is  more  readily 
attacked  by  '  nascent '  than  by  ordinary  oxygen,  the  authors  have 
fired  a  dried  mixture  of  chlorine  peroxide  and  carbonic  oxide.  They 
find  that  the  carbonic  oxide  is  not  completely  burnt  in  the  flame 
although  the  oxygen  is  in  excess ;  and  the  drier  the  mixture  the  less 
carbonic  oxide  appears  to  be  burnt.  The  results  do  not  favoui-  the 
view  that  '  nascent '  oxygen  attacks  carbonic  oxide  more  readily  than 
ordinary  oxygen. 
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Discussion. 

Dr.  Scott  thought  it  desirable  to  try  the  effect  of  some  compound, 
such  as  chloride  monoxide,  which  contained  only  one  atom  of  oxygen, 
before  concluding  that  '  nascent '  oxygen  was  inoperative. 

Professor  Armstrong  referred  to  the  difficulty  of  ascertaining 
whether  a  gas  was  completely  free  from  water. 

The  President  thought  that  the  ultra-violet  spectrum  of  water 
vapour,  which  he  and  Professor  Liveing  and  Dr.  Huggins  had  simul- 
taneously discovered,  would  be  found  to  be  a  very  delicate  test  of  its 
presence  in  flames  or  explosive  mixtures. 

Mr.  Crookes  agreed  with  the  President  as  to  the  delicacy  of  this  test. 

*64.     "  On  the  decomposition  of  iron  pyrites."    By  W.  A. 
Caldecott,  B.A. 

In  Watt's  Dictionary  (1892  edition,  vol.  iii,  page  64)  it  is  stated 
that  ferrous  sulphide  "is  formed  by  the  reduction  of  FeoO.,  on  ferric 
salts  by  decomposing  organic  matter  in  the  presence  of  sulphates,"  also 
that  ''  finely  divided  yellow  pyrites  (FeS^)  oxidises  in  air  forming 
chiefly  FeSO^."  T.  K.  Rose  {The  Metallurgtj  of  Gold,  1896,  page  343) 
states  that  "  FeSo  is  oxidised  by  air  and  water,  FeSO^  and  free  HoSO^ 
being  formed." 

In  the  treatment  of  auriferous  pyritic  Witwatersrand  conglomerate, 
a  large  percentage  of  the  ore  is  reduced  by  wet  crushing  in  the 
battery  to  an  impalpable  powder.  This  fine  ma-terial  constitutes 
"  slimes,"  and  is  carried  in  suspension  by  water  into  extensive  dams, 
where  it  settles.  The  slimes  leaving  the  battery  are  free  from  ferrous 
sulphide,  but  this  compound  may  be  detected  in  them  a  few  days  after 
deposition  in  the  dams.  The  settled  slimes  form  a  clayey  mass, 
practically  impermeable  to  air  and  water,  and  consequently  subsequent 
oxidation  of  the  ferrous  sulphide  to  ferrous  sulphate  proceeds  extremely 
slowly. 

When  ii-on  pyrites  are  crushed  to  an  impalpable  powder  in  an  iron 
mortar  ferrous  sulphide  is  formed. 

It  thus  appears  that  ferrous  sulphide  and  not  ferrous  sulphate  may 
be  the  first  product  of  the  decomposition  of  iron  pyrites. 

Owing  to  the  almost  total  absence  of  acidity  in  slimes  deposited  as 
above,  even  when  containing  0  89  per  cent,  ferrous  sulphide,  it  is  pro- 
bable that  under  these  conditions  FeSo  undergoes  dissociation,  and 
the  sulphur  is  separated  as  such  ;  the  author  is  engaged  in  further 
investigating  this  subject. 

*55.  "  Monoclilordiparacouic  acid  and  some  condensations." 
By  Henry  C.  Myers,  Pli.D. 

An  attempt  to  prepare  methylparaconic  acid  l)y  the  reduction  of 
the  trichlor-acid  furnished  the  dichlor-acid,  which  on  treatment  with 
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barium-hydroxide  suffered  condensation,  forming  the  acid  C9H9CIO0, 
which  has  been  called  monochlordiparaconic  acid ;  its  constitution  is 
under  investigation.  This  acid  loses  its  chlorine  on  treatment  with 
nascent  hydrogen,  producing  a  compound  having  in  all  jjrobability  the 
formula  C'gH^^O.,,  but  it  is  so  unstable  that  its  investigation  is  very 
difficult.     These  condensations  are  being  further  investigated. 

56.  "  Corydaline.     Part  V."     By  James  J.  Debbie,  M.A.,  D.Sc,  and 
Fred  Marsden,  M.Sc,  Ph.D. 

"When  corydaline  is  heated  on  the  water  bath  with  very  dilute  nitric 
acid  (about  1  :  20),  a  difficultly  soluble  nitrate,  Co2H2f,NO_j'HN03,  is 
first  formed. 

On  further  heating,  the  solution  becomes  dark  red  in  colour,  and 
soon  ceases  to  give  any  precipitate  on  testing  with  ammonia.  If  at 
this  stage  the  solution  be  allowed  to  cool,  groups  of  bright  yellow 
prismatic  crystals  sepai-ate  out  on  the  sides  of  the  vessel.  The  crystals 
consist  of  the  nitrate  of  a  base — dehydrocorydaline — differing  from 
corydaline  by  four  atoms  of  hydrogen  {cf.  Trans.,  1897,  72,  i,  175). 
The  free  base  is  very  soluble  in  water  and  alcohol,  and  is  difficult 
to  obtain  in  crystals.  The  nitrate,  C22H25NO^*HISr03,  the  chloride 
C22H25ls'0^-HCl,  the  platinochloride  {(S^^^\^O^W^\):^\KA^,  and  the 
chloroform  compound,  CjoHo^NO^*  CHCI3,  are  described.  The  solutions 
of  dehydrocorydaline  and  its  salts  have  an  intense  yellow  colour,  and 
give  a  vivid  green  colour  with  blue  litmus.  Eeducing  agents  re- 
convert dehydrocorydaline  into  optically  inactive  corydaline. 

If  concentration  of  the  acid  solution  be  continued  beyond  the  point 
at  which  dehydrocorydaline  is  formed  until  platinum  chloride  no 
longer  gives  a  precipitate,  yellow  coloured  crystals  of  an  acid  melting 
at  218°  separate  out  on  cooling.  This  acid,  to  which,  for  convenience 
of  reference,  the  name  corydic  is  temporarily  given,  is  readily  soluble 
in  hot  water  and  in  alcohol,  but  insoluble  in  ether.  Its  aqueous 
solution  has  an  intense  yellow  colour,  and  does  not  give  precipitates 
with  any  of  the  metals  in  aqueous  solution. 

A  silver  salt,  CigH^5lSrOgAg2,  is  obtained  by  precipitating  an  alcoholic 
solution  of  the  potassium  salt  of  the  acid  with  an  alcoholic  solution  of 
silver  nitrate.  Corydic  acid  contains  two  methoxy-groups  and  is 
dibasic.  Its  formula  is  Ci^H9N(OCH3)2(COOH2),JH20.  When  heated 
with  hydrogen  iodide,  it  yields  a  highly  insoluble  phenolic  acid, 
Ci4H9N(OH)2(CO-OH)2-2H20,  which  separates  from  a  large  quantity 
of  hot  water  in  brilliant  yellow  spangles.  The  lead  salt  of  this  deriva- 
tive, dried  at  130^,  has  the  composition  C^gH^^^lS'Og'Pb. 

When  corydic  acid  is  boiled  with  a  solution  of  potassium  perman- 
ganate, it  yields  a  mixture  of  at  least  foui'  acids. 
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(1)  An  acid,  CioHe^"(OCHo)o(CO,,H)3,  which  crystaUises  from  hot 
water  in  small,  white,  acicular  crystals  melting  at  228°.  This  acid, 
which  is  the  chief  product  of  the  oxidation,  contains  two  methoxy- 
groups.  A  silver  salt  having  the  composition  C^^Hj.^NOgAgo  has  been 
prepared.  (2)  A  hemipinic  acid,  yielding  an  ethylimide  which  melts 
at  228°,  and  differs  therefore  from  the  hemipinic  acid  pre^nously 
described  as  occui'ring  amongst  the  products  of  oxidation  of  corydaline 
with  potassium  permanganate.  It  is  thus  established  that  corydaline 
contains  two  benzene  nuclei,  and  the  formation  of  corydic  acid  from 
the  alkaloid  is  easil}'  explained  on  the  assumption  that  one  of  the  rings 
is  oxidised.  (3)  A  nitrogenous  acid  melting  at  208°  which  contains  no 
methoxy-groups  and  gives  a  faint  brownish-yellow  colour  with  ferrous 
sulphate  solution,  and  evolves  a  strong  odour  of  pp-idine  when  heated 
with  lime.  This  acid  has  the  formula  Cv,H-XO,,'HoO,  and  is  apparently 
a  methylppndine  tricarboxylic  acid.  It  is  not  identical  with  any  of 
the  known  acids  of  this  composition.  It  forms  a  silver  salt,  C.^H^NOgAg,, 
and  gives  precipitates  with  lead,  barium,  and  copper.  (4)  A  nitro- 
genous acid  melting  at  243°,  which  gives  a  yellowish-red  colour  with 
ferx'ous  sulphate  and  contains  methoxyl. 

Oxalic  acid  and  the  nitrogenous  acid  melting  at  208°  were  obtained 
from  the  mother  liquors  of  corydic  acid. 

May  6th,  1897.     Professor  Dewar,  F.E.S.,  President,  in  the  Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
William  Ackroyd,  9,  Grandsmere  Place,  Halifax ;  William  INIalam 
Brothers,  Beech  wood  House,  Prestwich,  near  ^Manchester ;  William  Cran- 
field,  5,  Second  Avenue,  Halifax ;  A.  F.  Bildei'beck  Gomez,  24a,  Alfred 
Place  West,  South  Kensington ;  Frederick  Roscoe  Grundy,  B.Sc,  20, 
Derby  Road,  Douglas,  Isle  of  Man;  Edward  Halliwell,  Alexandra 
Crescent,  Dewsbury  ;  Harold  Harman,  Brewers  Sugar  Co.,  Greenock ; 
William  Eobertson  Pollock,  Kirkland,  Bonhill,  Dumbarton. 

The  President  stated  that,  in  accordance  with  the  instructions  of  the 
Council,  the  two  Scrutators,  in  the  presence  of  the  Secretaries,  had 
recounted  the  votes  recorded  for  the  Presidency  at  the  Anniversary 
Meeting.  The  Scrutators'  report  would  be  presented  to  the  Council  in 
due  course,  but  he  thought  he  might  now  venture  to  say  that  he  learned 
from  the  Senior  Secretary  that  the  votes  accepted  by  the  Scrutators  were 
166  for  the  Council's  nominee,  and  152  against. 

The  following  were  duly  elected;  Fellows  of  the  Society.  Messrs. 
Herbert  W.  L.  Barlow,  M.A.,  M.B.;  William  Barlow;  Alfred 
Hunter  Boylan ;  James  Brierley ;  Henry  Korris  Davidge ;  Louis 
Charles  Deverell;  Alexander  Duckham;  Alaric  Yincent  C.  Fenby,  B.Sc; 
Charles  Hemy  Field  ;  Thomas  Girtin,  B.A. ;  E.  Glode  Guyer ;  Harold 
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William  Harrie  ;  Sydney  Hill ;  W.  J,  G.  Lasseter,  M.A.  ;  Charles 
Macculloch  ;  Willie  Lee  Mallinson ;  George  Fowlie  Merson  ;  Edmund 
Howd  Miller,  M.A.,  Ph.D.;  Tom  Mitchell;  Frederick  Filmer  de 
Morgan ;  Joseph  Previte  K.  Orton,  B.A.,  Ph.D.  ;  Harry  E.  W.  Phillips, 
B.A, ;  Eobert  Howson  Pickard,  B.Sc. ;  Thomas  Tickle;  William 
Herbert  Waite,  B.A. ;  Charles  Thomas  Foster  Watts  ;  John  Welsh  : 
Charles  Alfred  West ;  Paul  Thomas  White. 

Of  the  following  papers,  those  marked  *  were  read. 
*57.  *'A  Bunsen  burner  for  acetylene."     By  A.  E.  Munby,  M.A. 

The  cheap  production  of  calcium  carbide  has  placed  a  powerful 
illuminant  within  the  reach  of  those  who  possess  no  gas  supply,  but  so 
far  little  has  been  heard  of  the  use  of  acetylene  as  a  heating  agent. 
Our  laboratory  is,  as  far  as  we  know,  the  first  to  make  use  of  the  gas 
for  this  purpose.  We  employ  a  bunsen  burner  of  special  dimensions, 
the  tube  being  five  milimetres  in  internal  diameter.  A  slightly  wider 
tube  may  be  used,  provided  the  mouth  be  curved  inwards,  so  that  the 
actual  exit  does  not  exceed  the  diameter  mentioned  ;  if  larger,  the 
flame  tends  to  strike  down.  The  gas  jet  is  very  small,  being  only 
capable  of  delivering  about  one  cubic  foot  of  acetylene  per  hour  under 
six  inches  water  pressure,  such  a  rate  of  consumption  giving  an 
ordinary  working  flame.  The  air  holes  and  collar  are  arranged  as  in 
an  ordinary  bunsen,  the  exact  size  of  the  former  not  being  of  much 
importance  provided  they  be  large  enough  to  admit  the  air  required. 
The  burner  is  protected  with  a  cap,  when  not  in  use,  as  its  efliciency 
depends  upon  the  jet  maintaining  its  dimemsions.  A  generator  capable 
of  giving  gas  under  seven  inches  water  pressure  with  the  full  number 
of  burners  in  use  is  required.  Under  this  pressure  a  large,  perfectly 
blue  flame  is  obtained,  which  may  be  turned  down  to  what  may  be 
termed  a  quarter  bunsen  flame,  equivalent  to  burning  the  gas  under 
three  to  four  inches  water  pressure.  This  is  the  smallest  pres- 
sure with  which  the  burner  will  give  a  non-luminous  flame  ;  when 
turned  lower,  the  zone  of  partial  combustion  appears,  since  the  draught 
is  then  insuflicient. 

The  heating  effect  of  the  flame  is  of  course  very  great,  enabling  one 
to  dispense  with  the  blow-pipe  for  some  operations,  such  as  small 
fusions.  From  a  few  experiments  on  heating  equal  quantities  of  water 
under  like  conditions  with  coal  gas  and  acetylene,  it  would  seem  that 
in  practice,  for  equal  volumes  burnt,  the  latter  has  nearly  twice  the 
heating  power  of  the  former. 

The  use  of  the  gas  should  do  much  to  stimulate  research  in  country 
places  and  on  private  estates. 
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*58.     "  The  reactions  between  lead  and  the  oxides  of  sulphur." 
By  Henry  C.  Jenkins  and  Ernest  A.  Smith. 

The  authors  draw  attention  to  the  fact  mentioned  by  one  of  them 
during  the  discussion  on  Mr.  Hannay's  paper  (Proc,  1894,  10,  113, 
151,)  that  when  lead  is  heated  to  high  temperatures  and  a  current 
of  sulphur  dioxide  passed  through  it,  lead  sulphide  and  oxide  are 
formed.  They  have  conducted  experiments  with  a  view  to  see  whether 
the  observations  accounted  for  the  anomalies  hitherto  met  with  when- 
ever a  full  explanation  of  the  chemistry  of  lead  smelting  in  the 
reverberatory  furnace  has  been  attempted.  Mr.  Hannayahad  sought 
to  explain  these  anomalies  by  the  assumption  that  a  volatile  compound, 
PbS.,0.-,,  was  formed,  basing  his  evidence  on  an  observation  that  in 
some  experiments  of  his  where  air  was  passed  over  heated  galena,  he 
only  obtained  one-half  of  the  lead  in  the  metallic  state.  He  gave  the 
equation  2PbS-|- Oo  =  Pb-f-PbS.,02  as  representing  what  occurred. 
The  experiments  have  been  carefully  repeated  by  the  authors,  who 
find  that  the  ratio  of  lead  obtained  to  lead  volatilised  is  not  constant 
but  varies,  and  is  entirely  dependent  on  the  velocity  of  the  current  of 
air,  indicating  that  no  such  reaction  exists  and  that  the  ratio  found 
in  Mr.  Hannay's  experiments  was  the  result  of  the  accidental  coinci- 
dence of  his  experimental  conditions. 

The  authors,  on  continuing  the  experiments,  found  on  heating  lead 
sulphide  and  lead  sulphate  in  a  vacuum,  that  a  reaction  having  sulphur 
dioxide  as  a  product  occurred,  and  they  found  that  the  amount  of  re- 
sidual lead  sulphide  and  oxide  was  dependent  on  the  duration  as  well 
as  on  the  temperature  of  the  experiment.  They  then  proceeded  to 
separately  test  the  pairs  of  bodies  supposed  to  be  present,  with  a  view 
to  discover  if  secondary  or  reversed  reaction  occurred.  On  heating 
lead  and  lead  sulphate,  they  always  obtained  lead  sulphide  in  the 
product  in  amounts  varying  with  the  duration  of  the  experiment  and 
the  length  of  time  that  it  occupied. 

On  heating  lead  and  sulphur  dioxide  together,  they  found  that  at 
moderately  elevated  temperatures  lead  sulphide  and  sulphuric  anhydride 
are  formed  in  each  other's  presence,  and  that^this  leads  to  the  formation, 
first  of  lead  oxide  and  then  of  lead  sulphate,  the  action  being  repre- 
sented more  or  less  completely  by  the  equations  Pb  +  380.,  =  PbS  -f  2SO3, 
Pb-t-2S03  =  PbS04-HSO^,  or  more  simply,  2Pb -t- 280.,  =  PbS -f- PbSO^, 
the  main  determining  condition  as  to  the  relative  amount  of  the 
products  being  that  of  the  temperature  at  which  the  experiment  is 
performed.  One  of  the  authors  is  continuing  the  investigation  of  the 
exact  condition  of  the  equilibrium. 

The  last  of  these  equations  occurring  in  the  presence  of  excess  of 
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sulphur  dioxide,  is  the  exact  inverse  of  the  main  ones  of  the  metallurgy 
of  lead  as  stated  by  Dr.  Percy,  and  requires  a  supply  of  air  by 
which  to  sweep  away  the  sulphur  dioxide  as  soon  as  it  is  liberated. 
The  authors  submit  that,  as  the  new  equations  quite  account  for  the 
anomalies  to  which  attention  has  been  drawn,  there  is  now  no  reason 
whatever  to  doubt  that  the  equations  given  by  Dr.  Percy,  Pb  +  PbSO^  = 
2PbO  +  SO,,  PbS  +  PbSO^  =  2Pb  +  2S02,  as  well  as  PbS  +  2PbO  =  3Pb 
+  SO2,  represent  the  facts  and  form  the  basis  of  the  metallurgy  of 
lead. 

Discussion, 

Professor  Roberts- Austen  said  that  he  Avas  much  gratitied  by  the 
fact  that  the  accuracy  of  the  time-honoured  equations  given  by  his 
distinguished  predecessor.  Dr.  Percy,  as  representing  the  metalhirgy  of 
lead,  had  been  abundantly  justified  by  work  done  in  the  Metallurgical 
Laboratory  of  the  Royal  College  of  Science.  He  could  testify  to  the 
extreme  care  which  Messrs.  Jenkins  and  Smith  had  given  to  the  work, 
and  the  reversible  i-eactions  they  had  discovered  were  not  only  very 
interesting,  but  of  much  industrial  importance.  In  justice  to  Mr. 
Hannay,  it  might  be  conceded  that  the  singular  nature  of  the  reactions 
discovered  by  the  authors  of  the  paper  justified  Mr.  Hannay  in  ques- 
tioning the  accuracy  of  the  old  equations,  and  it  w^as  satisfactory  that 
the  difficulty  had  now  been  solved. 

The  President,  Mr.  Groves,  and  Professor  Armstrong  thought 
the  author's  experiments  showed  that  it  was  unnecessary  to  suppose 
that  any  new  compound  of  lead  and  sulphur  was  concerned  in  the 
metallurgical  process. 

*59.     "X  Ray  photographs  of  solid  alloys."     By  C.  T.  Heycock, 
F.R.S.,  and  F.  H.  Neville. 

In  a  previous  communication  (Trans.,  1889,  55,  666),  we  discussed  the 
behaviour  of  gold  in  sodium  and  the  state  of  the  gold  in  the  solid  alloy. 
We  have  lately  examined  alloys  of  gold  and  sodium  by  cutting  thin 
sections  from  cylinders  of  the  alloy  of  various  concentrations, 
placing  these  on  a  photographic  plate,  and  photographing  them  by 
means  of  the  X  rays. 

On  account  of  the  much  greater  transparency  of  sodium  to  these  rays 
as  compared  wath  gold,  the  individual  crystals  of  the  alloy  are  clearly 
shown.  The  plates  were  about  12  mm.  thick,  and  the  alloy  had  been 
allowed  to  cool  and  solidify  very  slowly.  Pure  sodium  shows  no 
crystalline  structui-e,  but  an  alloy  containing  3  per  cent,  of  gold  shows 
a  mass  of  transparent  sodium  crystals,  with  dark  spaces  between  the 
crystals  where  the  gold  has  concentrated  during  the  process  of  solidi- 
fication. 
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A  10  per  cent.  aUoy  of  gold  shows  the  same  phenomena,  but  the 
crystals  of  sodium  are  narrower,  and  the  dark  spaces  occupy  a  larger 
area. 

The  appearance  of  the  sodium  crystals  strongly  recalls  the  fern-like 
pattern  seen  when  ammonia  chloride  is  crystallised  on  a  microscopic 
plate,  doubtless  due  to  the  fact  that  sodium,  like  so  many  other  metals, 
crystallises  in  the  r-egular  system.  An  eutectic  alloy  of  gold  and 
sodium  (23*1  per  cent,  gold)  shows,  as  one  wovild  expect,  scarcely  any 
structure,  because  the  crystals  of  gold  and  sodium  separate  out  simul- 
taneously, and  are  too  minute  to  be  detected  by  such  a  method. 

A  solution  obtained  by  satiu'ating  sodium  with  gold  at  a  tempera- 
ture considerably  above  the  melting  point  of  sodium  shows  a  net-work 
of  black,  opaque  needles,  which  are  no  doubt  crystals  of  gold  which 
have  separated  and  grown  to  a  considerable  size  as  the  liquid  cooled. 

No  sodium  crystals  are  here  visible,  as  the  groundwork  consisted  of 
the  eutectic  alloy.  We  have  been  able  to  demonstrate  the  internal 
structvu'e  of  a  solid  alloy,  and  to  show  that  the  process  of  solidification 
is  strictly  comparable  to  that  of  a  saline  solution,  the  details  being 
perfectly  visible  to  the  naked  eye. 

J  We  have  already  examined  some  aluminium  alloys  by  this  method, 
and  hope  to  present  a  complete  account  of  the  work  to  the  Society. 
The  method  will  probably  be  applicable  in  all  cases  where  there  is  a 
considerable  difference  in  transparency  between  the  metals  of  an  alloy. 

Discussion. 

Professor  Roberts-Austen  said  that  the  use  of  Rontgen  rays  for 
revealing  the  structure  of  certain  alloys  possessed  advantages  when  it 
was  desirable  to  view  the  alloys  as  transparent,  as  distinguished  from 
the  structui'e  shown  by  a  section  in  a  single  plane.  The  structure  of 
alloys  as  revealed  by  microphotography  had  mow  attained  great  perfec- 
tion, notably  in  the  hands  of  M.  Osmond  in  France,  and  it  was  a  subject 
to  which  Professor  Austen  had  recently  given  much  attention  ]  but  the 
X  rays  might  be  very  useful  in  the  case  of  alloys  containing  one  trans- 
parent metal.  When  Rontgen's  great  discovery  was  first  published. 
Professor  Austen  had  examined  the  relative  transparency  of  certain 
metals,  and  endeavoured  to  detect  the  difference  between  hard  and  soft 
steel,  but  the  sections  of  steel  employed  were  too  tliick,  and  the  experi- 
ments were  abandoned. 

It  had  been  shown  by  Osmond  and  by  Charpy  that  eutectic  alloys 
have  a  pearly  structure,  and  Professor  Austen  thought  that  the  gold- 
sodium  eutectic  shown  on  the  screen  by  ISIr.  Heycock  also  had  the  pearly 
structure.  As  a  good  example  of  the  distribution  produced  by  freeziug. 
Professor  Austen  stated  that  if  a  triple  alloy  of  copper,  antimony,  and 
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lead  was  cast  as  a  rod  and  fractured  transversely,  a  purple  ring  of  the 
"  regulus  of  Yenus  "  (the  copper  antimony  alloy)  svirrounded  the  grey 
alloyed  lead  which  was  driven  to  the  centre,  so  that  there  was  a  grey 
rod  inside  a  purple  tube.  He  hoped  that  Messrs.  Heycock  and  Neville, 
who  were  so  greatly  extending  our  knowledge  of  alloys,  would  continue 
their  investigations. 

The  President  remarked  that  this  was  an  important  and  interesting 
communication,  as  illustrating  the  service  the  Rontgen  rays  might  be 
to  the  chemist.  Soon  after  the  announcement  of  the  original  discovery, 
he  made  expei'iments  on  the  transparency  of  the  elements  to  the  new 
rays,  and  took  a  number  of  photographs.  In  a  verbal  communication 
to  the  Royal  Society,  he  had  announced  that  the  opacity  of  elements  to 
the  rays  increased  in  the  same  series  with  their  atomic  weight.  He 
thought  the  rays  might  sometimes  be  of  use  in  settling  doubtful  cases 
of  atomic  weight.  For  example,  if  liquid  or  solid  argon  were  found  to 
be  less  transparent  than  oxygen  or  nitrogen  in  a  similar  condition,  it 
might  be  safely  concluded  that  its  atomic  weight  is  higher  than  that  of 
either  of  the  other  constituents  of  air. 


RESEARCH  FUND. 


A  meeting  of  the  Research  Fund  Committee  will  be  held  in  June. 
Applications  for  grants,  accompanied  by  full  particulars,  should  be  sent 
to  the  Secretaries  before  June  8th. 


LIST  OF  FELLOWS. 

A  new  list  of  Officers  and  Fellows  of  the  Chemical  Society  being  in 
course  of  preparation,  it  is  requested  that  Fellows  will  send  any  altera- 
tion of  address,  withovit  delay,  to  the  Assistant  Secretary,  Burlington 
House,  London,  W. 
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At  the  next  meeting,  on  Thursday,  May  20th,  the  following  Papers 
will  be  received.  The  authors  of  those  marked  with  an  asterisk  have 
announced  their  intention  of  being  present. 

*  "  The  theory  of  osmotic  pressure  and  the  hypothesis  of  electrolytic 
dissociation."     By  Holland  Crompton. 

*  "  Molecular  rotations  of  optically  active  salts."  By  Holland 
Crompton. 

*  "  Heats  of  neutralisation  of  acids  and  bases  in  dilute  aqueous 
solution."     By  Holland  Crompton. 

*  "  A  comparative  crystallograpliical  study  of  the  normal  selenates 
of  potassium,  rubidium,  and  caesium."     By  A.  E.  Tutton. 

*  "The  platinum-silver  alloys  ;  their  solubility  in  nitric  acid."  By 
John  Spiller. 
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EDITED   BY  THE  SECRETARIES. 

No.  180.  Session  1896-7. 

May  20th,  1897.     Professor  Dewar,  F.E.S.,  President,  in  the  Chair. 

Messrs.  H.  E.  Gardner,  William  Barlow  and  Paul  Thomas  White 
were  formally  admitted  Fellows  of  this  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  ilessrs.  Walter 
HaiTy  Barlow,  152,  Osbaldiston  Road,  Stoke  Xewington,  X.  ;  Ernest 
Stuart  Cameron,  51,  Pembroke  Boad,  Dublin  ;  Medwin  Caspar  Clutter- 
buck,  B.Sc,  Ph.D.,  61,  Beaconsfield  Yillas,  Brighton  :  Frank  William 
Harbord,  Egham  ;  B.  J.  Harrington,  Ph.D.,  McGill  College,  31ontreal  j 
A.  G.  Kidston  Himter,  Princes  Street,  Dunedin,  N.Z.  :  John  Edwin 
Mackenzie,  B.Sc,  Ph.D.,  7,  Eamsay  Garden,  Edinbm-gh ;  Lionel 
Walter  Kennedy  Scargill,  B.A.,  14,  Brunswick  Place,  W.  Brighton; 
James  Porter  Shenton,  34,  Lansdowne  Boad,  W.  Didsbirry,  Man- 
chester. 

Of  the  following  papers,  those  marked  *  were  read  : — 

*60.  "  The  theory  of  osmotic  pressure  and  the  hypothesis  of  electro- 
lytic dissociation."     By  Holland  Crompton. 

The  author  applies  the  results  obtained  by  Guye,  Bamsay  and 
Shields,  and  others  in  their  investigations  on  the  molecular  complexity 
of  liquids  to  the  theory  of  osmotic  pressure.  It  is  found  that  Van't 
Hoff's  view,  that  the  osmotic  pressiu'e  of  the  dissolved  substance  is  in 
dilute  solution  equal  to  the  pressure  which  the  substance  would  exercise 
in  the  same  volume  if  in  the  gaseous  state,  is  applicable  when  both  the 
dissolved  .substance  and  the  solvent  form  normal  or  monomolecular 
liquids.     It  may  also  apply  if  both  liquids  are  associated.     But  if  the 
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dissolved  substance  is  associated  and  the  solvent  is  monomolecular,  the 
osmotic  pressure  is  then  smaller  than  the  theoretical,  and  becomes 
inversely  proportional  to  the  factor  of  association  .r^  of  the  dissolved 
substance.  If  the  solvent  is  associated  and  the  dissolved  compound  is 
monomolecular,  the  osmotic  pressure  is  greater  than  the  theoretical, 
and  is  directly  proportional  to  the  factor  of  association  xoi  the  solvent. 
If  the  solvent  has  also  an  abnormal  vapour  density,  the  factor  of 
association  of  the  vapoiu-  being  a,  the  osmotic  pressiu-e  is  directly  pro- 
portional to  x;a. 

By  application  of  the  above  conclusions,  it  is  shown  that  the  latent 
heat  of  fusion  r,  melting  point  on  the  absolute  scale  T,  and  density  at 
the  melting  point,  (/,  of  a  liquid  are  connected  by  the  expression 
o'dlT  =  const,  in  the  case  of  monomolecular  liquids,  or  rdxjTa  — 
const,  in  the  case  of  associated  liquids.  The  mean  value  of  the  constant 
is  0*099,  or  roughly  0"1.  This  formula  is  exactly  similar  to  the  Trouton 
formula,  "wliich  connects  the  latent  heat  of  vaporisation,  gaseous  density, 
and  boiling  point  on  the  absolute  scale  of  liquids. 

The  molecular  reduction  of  the  freezing  point  for  monomolecular 
substances  in  monomolecular  solvents  is  given  by  Yan't  Hoff's  formula, 
E  =  0-01976  T2  r,  or  by  the  derived  formula  E  =  0-2  Td.  If,  however, 
the  dissolved  substance  or  the  solvent  are  associated,  this  formula  no 
longer  applies,  but  E  =  0-01976  T^vjrax^,  or  'E  =  0-2Td/x\.  Excep- 
tions to  Yan't  Hoif 's  formula  for  the  molecular  reduction  of  the  freezing 
point  appear,  therefore,  whenever  association  of  either  the  dissolved 
substance  or  the  solvent  takes  place,  and  it  is  shown  that  those  excep- 
tions observed  in  the  case  of  electrolytes  in  aqueous  solution  are  in 
perfect  keeping  with  the  view  that  electrolytes  are  monomolecular 
compounds  in  solution  in  an  associated  solvent,  e.g.,  water.  The 
hypothesis  of  electrolytic  dissociation  is  not  only  unnecessary  in  expla- 
nation of  these  exceptions,  but  is  inconsistent  with  what  is  now  known 
of  the  molecular  character  of  liquids. 

A  connection  is  supposed  to  exist  between  the  specific  inductive 
capacity  of  a  liquid  and  its  power  of  promoting  electrolytic  dissociation. 
The  author  shows  that  it  is  only  associated  liquids  that  have  high 
specific  inductive  capacities,  and  that  the  specific  inductive  capacity  is 
approximately  proportional  to  the  cube  of  the  factor  of  association  of 
a  liquid.  It  is  therefore  not  on  the  degree  of  electrolytic  dissociation 
of  the  dissolved  substance,  but  on  the  degree  of  association  of  the 
solvent,  that  the  conductivity  depends,  and  the  view  is  taken  that 
electrolytes  are  salts  in  the  monomolecular  fluid  state  in  solution  in 
associated  solvents. 
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*61.  "Molecular  rotations  of  optically  active  salts."     By  Holland 

Crompton. 

A  fact  which  is  usually  quoted  as  strong  evidence  in  favour  of  the 
hypothesis  of  electrolytic  dissociation,  is  that  salts  which  contain  a 
common  optically  active  ion — either  positive  or  negative — exhibit,  in 
sufficiently  dilute  aqueous  solution,  the  same  equivalent  i^tatory 
power.  If,  however,  electrolytes  are  salts  in  the  monomolecular  fluid 
condition  (preceding  paper),  the  observed  regularities  indicate  that 
monomolecular  salts  which  contain  a  common  optically  active  radicle 
have  the  same  equivalent  rotation.  Those  peculiarities  which  have 
been  observed  in  the  case  of  the  equivalent  rotations  of  optically  active 
electrolytes  in  aqueous  solution,  are  shown  by  the  author  to  be  also 
exhibited  by  the  amylic  salts  of  certain  organic  acids,  when  these  are 
examined  in  the  free  state  and  not  in  solution  in  any  solvent.  As 
electrolytic  dissociation  is  in  this  case  entirely  out  of  the  question,  the 
hypothesis  becomes  an  unnecessary  one  in  other  instances,  and  the 
behaviour  of  optically  active  electrolytes  is  merely  in  keeping  with  that 
of  other  optically  active  monomolecular  salts. 

*62.  "  Heats  of  neutralisation  of  acids  and  bases  in  dilute  aqueous 
solution."     By  Holland  Crompton. 

The  constancy  of  the  heat  of  neutralisation  of  an  acid  by  a  base  is 
usually  explained  in  accordance  with  the  electrolytic  dissociation  hypo- 
thesis by  the  assumption  that  the  acid,  base,  and  the  resulting  salt  are 
all  in  a  dissociated  state,  and  that  the  only  change  occurring  in  the 
system  is  the  formation  of  water  from  its  ions.  In  this  paper,  the 
author  calls  attention  to  the  fact  that  from  Thomsen's  Thermochemische 
UntersucJningen,  Band  IV.,  it  may  be  inferred  that  the  replacement  in 
any  monomolecular  organic  compound  RH  of  the  H  atom  by  one  and 
the  same  radicle  M,  is  attended  with  a  constant  heat  change,  which  is 
independent  of  the  character  of  R,  and  that  for  monomolecular  com- 
pounds the  heat  of  the  reaction  RH  -  H  +  M  is  constant  if  M  is  constant 
and  independent  of  variations  in  R.  From  this  it  also  follows  that  the 
heat  of  the  reaction  ROH  —  OH  +  M  is  constant.  In  the  neutralisation 
of  an  acid  RH  by  a  base  MOH,  we  have  the  changes  M  — OH,  R  — H, 
M  +  R,  H  +  OH.  If  M  is  kept  constant  then  two  terms  in  the  reaction 
will  be  constant,  M  -  OH  and  H  +  OH.  The  only  variation  is  then  in 
R  -  H  and  M  +  R.  But  as  shown  above,  for  monomolecular  com- 
pounds RH— H  +  M  is  attended  with  a  heat  change  that  is  independent 
of  R,  and  hence  if  acids  and  bases  in  dilute  aqvieous  solution  are  mono- 
molecular compounds,  the  heat  of  neutralisation  of  any  acid  by  one 
and  the  same  base  is  a  constant  quantity.     It  may  be  shown  in  similar 
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manner  that  the  heat  of  neutralisation  of  any  base  by  one  and 
the  same  acid  is  constant,  and  hence  the  heats  of  neutralisation  of 
acids  by  bases  are  always  the  same.  The  hypothesis  of  electrolytic 
dissociation  is  unnecessary  in  explanation  of  the  observed  phenomena, 
if  it  be  granted  that  the  dissolved  electrolytes  are  monomolecular 
compounds. 

In  the  above,  since  OH  is  simply  another  negative  radicle  R,  the 
heat  of  the  reactions  M  -  OH  and  H  +  OH  might  be  expected  to  exactly 
balance  that  of  the  reactions  H  -  R  and  M  +  R.  This  is  probably  the 
case  when  the  reactions  do  not  occur  in  dilute  aqueous  solution. 
But  in  solution  while  the  acid,  base,  and  salt  are  in  a  condition  com- 
parable with  that  of  their  vapours,  the  water  which  is  formed  in  the 
reaction  must  be  transformed  from  that  state  to  the  liquid  state  of  the 
solvent  by  which  it  is  surrounded.  This  implies  that  the  heat  of  neu- 
tralisation of  an  equivalent  of  an  acid  by  an  equivalent  of  a  base  in 
aqueous  solution  contains  as  main  factor  the  heat  of  condensation  of 
a  molecule  of  water.  This  latter  quality  has  a  value  of  about  10,800 
cal.,  and  the  mean  value  of  the  heat  of  neuti-alisation  is  13,500  cal. 
The  difference  between  the  two  values  is  to  be  mainly  attributed  to 
the  state  of  partial  association  of  the  base. 

Discussion. 

Mr.  PiCKERiXG  said  whether  Mr.  Crompton  had  established  his  views 
or  not,  he  had  succeeded  in  throwing  much  new  light  on  the  subject 
under  examination,  and  had  given  us  further  evidence  that  the  theory 
of  dissociation  was  not  the  only  one  through  which  we  might  look  for 
an  explanation  of  the  phenomena  of  dissolution. 

By  way  of  criticism,  the  speaker  suggested  that  the  means  of  recog- 
nisincf  a  liquid  to  be  of  the  associated  or  non-associated  class  at  the 
freezing  temperatures  was  somewhat  imperfect,  and  might,  in  many 
cases,  lead  to  erroneous  conclusions.  He  doubted,  also,  whether  the 
numbers  obtained  showed  that  the  same  solvent  indicated  consistently 
the  same  degree  of  association  when  pitted  against  various  mono- 
molecular  solutes,  as  should  be  the  case,  and  whether  the  same  associated 
solute,  when  pitted  against  vai-ious  monomolecular  solvents,  gave  simi- 
larly consistent  results.  A  stronger  objection,  however,  might  be 
raised  in  the  behaviour  of  diatomic  and  triatomic  electrolytes  in 
water.  According  to  Mr.  Crompton' s  views,  these  should  both  give 
values  of  55*2  for  the  depression  of  the  freezing  point  when  in  extreme 
dilution;  the  triatomic  electrolytes  do  so,  but  diatomic  electrolytes  give 
values  which  show  little  or  no  tendency  to  surpass  37,  which  is  only 
double  instead  of  three  times  the  '  normal '  value. 

As  regards  the  heat  of  neutralisation,  the  speaker  considered  Mr. 
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Crompton's  application  of  a  general  principle  which  has  been  estab- 
lished in  organic  transformations  to  similar  transformations  in  inor- 
ganic solutions  to  be  both  legitimate  and  ingenious.  The  simplicity 
of  the  principle  for  organic  substances,  no  doubt,  depends  on  the  fact 
that  these  substances  are  nearly  saturated  compounds,  and  in  dilute 
solutions  of  inorganic  compounds  we  are  probably  also  dealing  with 
saturated  compounds.  Some  years  ago,  the  speaker  brought  before 
the  Society  an  explanation  of  the  constancy  of  the  heat  of  neu- 
tralisation which  was  based  on  chemical  grounds,  without  recourse  to 
the  theory  of  dissociation.  Residual  affinity  was  the  explanation  which 
was  offered,  and  Mr.  Crompton's  explanation  could  be  improved  by 
taking  residual  affinity  into  consideration.  JNIr.  Crompton  accounts 
for  the  heat  evolved  on  neutralisation  by  the  condensation  of  the 
molecule  of  water  formed  ;  this  condensation  should  certainly  be  recog- 
nised (a  fact  which  the  speaker  had  overlooked  in  his  own  communica- 
tion on  the  subject),  but  the  heat  evolved  by  it  falls  short  of  that  of 
neutralisation  by  some  3000  cal.,  and  it  seems  probable  that  this 
excess  may  be  accounted  for  by  the  salt  formed  becoming,  in  the  presence 
of  water,  more  fully  saturated  than  either  the  acid  or  the  alkali. 
Each  of  these  latter  contains  a  radicle,  H  and  OH,  which  is  identical 
with  one  of  the  radicles  in  water  itself,  and  such  compounds  would, 
therefore,  probably  not  have  their  residual  affinity  entirely  saturated 
by  the  water,  whereas  this  is  not  so  with  the  salt,  and  there  is 
nothing  in  its  case  to  prevent  complete  saturation. 

Mr.  "W.  C.  D.  Whetham  said  that  although  it  was  impossible  to 
criticise  such  an  interesting  paper  without  having  considered  its 
details,  he  would  like  to  ask  Mr.  Crompton  how  he  would  explain  the 
phenomena  of  electrical  conductivity.  On  the  theory  that  the  ions 
were  free  from  each  other,  the  observed  fact  that  the  conductivity  of 
a  dilute  solution  varied  as  the  concentration  was  at  once  explained. 
The  alternative  supposition,  that  the  ions  worked  their  way  through 
the  solution  by  means  of  a  continual  series  of  interchanges  between 
the  opposite  parts  of  molecules  at  the  instants  of  collision,  would  lead 
to  a  different  result,  for  the  fi-equency  with  which  such  collisions 
would  occur,  and  therefore  the  ionic  velocities,  must  vary  as  the  square 
of  the  concentration,  and  since  the  conductivity  depended  on  the 
product  of  the  number  of  ions  and  their  average  velocity,  it  would  be 
proportional  to  the  cube  of  the  concentration. 

Then,  again,  the  fact  that  the  velocity  of  an  ion  in  dilute  solution 
was  independent  of  the  other  ion  present,  not  only  as  calculated  from 
the  conductivity,  but  also  as  directly  observed,  seemed  to  favour  the 
idea  of  dissociation,  and  was  of  greater  weight  than  other  additive 
relations,  since  it  involved  the  propei'ties  of  the  ions  when  in  motion. 

The  successful  calculation  of  potential  differences  at  the  contact  of 
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two  solutions  on  the  assumption  that  the  faster-travelling  ion  moved 
independently  of  the  other,  and  so  diffused  more  quickly,  must  also  be 
remembered.  Such  phenomena  as  these  must  be  explained  before  the 
dissociation  theory  could  be  abandoned.  No  doubt  the  theory  presented 
many  difficulties,  and  a  successful  attempt  to  explain  the  facts  in  some 
other  way  would  be  of  extreme  interest ;  but  at  present  the  evidence 
in  favour  of  the  dissociation  theory  seemed  very  strong. 

Dr.  Shields,  after  referring  to  the  difficulty  of  discussing  the  paper 
until  all  the  details  were  before  them,  stated  that  he  was  not  satisfied 
that  Mr.  Crompton  had  made  out  his  case  that  abnormally  large  osmotic 
pressures  were  due  to  the  association  of  the  solvent.  According  to  the 
well-known  equation,  the  osmotic  pressure,  tt,  of  a  solution  containing 
n  molecules  of  dissolved  substance  in  N  molecules  of  solvent  is  repre- 
sented thus  : 

n_      RTlOOOp 
""-  lY  '         M 

where  M  denotes  the  molecular  weight  of  the  solvent,  p  the  specific 
gravity  of  the  solution,  T  the  absolute  temperature,  and  ^  is  a  constant, 
viz.,  0  0819  litre-atmospheres,  when  we  express  the  osmotic  pressure  in 
atmospheres  and  the  volume  of  the  solution  containing  1  (/-molecule 
in  litres.  In  the  above  equation,  the  product  NM  is  the  weight  in 
grams  of  the  solution  containing  n  g-naols.  of  the  dissolved  substances. 
If  we  make  up  a  dilute  solution  to  contain,  by  intention,  n  g-mols. 
of  dissolved  substance  in  iV  ^-mols.  of  a  solvent  supposed,  in  the  first 
instance,  to  be  normal  or  monomolecular,  then  we  get  a  certain  definite 
value  for  the  osmotic  pressure.  If,  however,  the  solvent  is  associated, 
and  oj  is  a  measure  of  its  molecular  complexity,  then  instead  of  having 
weighed  out  iVj7-mols.  of  solvent,  we  have  in  reality  only  N'/x,  and 
since  the  weight  of  the  solution  remains  the  same,  the  osmotic  pressure 
must  be 

RTlOOOp 


7r  = 


N/x  xM 


or  in  other  words  remain  uninfluenced  by  the  degree  of  association  of 
the  solvent. 

As  regards  aqueous  salt  solutions,  Dr.  Shields  thought  Mr.  Crompton 
would  encounter  serious  difficulties  in  attempting  to  explain  why  dilute 
solutions  of  binary  compounds,  such  as  potassium  chloride,  had  a 
maximum  osmotic  pressure  of  twice  the  theoretical  value,  whilst  com- 
pounds like  calcium  chloride  gave  three  times  the  pressiu-e  one  would 
expect. 

Dr.  Shields  also  called  attention  to  the  fact  that  associated  liquids 
such  as  water  become  less  associated  as  the  temperatiu'e  is  raised,  and 
asked  whether  when  the  particular  temperature  were  reached  at  which 
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water  becomes  '  normal,'  salt  solutions  also  become  'normal,'  i.e.,  show 
the  theoretical  osmotic  pressure  corresponding  to  that  temperature  and 
otherwise  behave  like  indilferent  substances  or  non-electrolytes. 

Mr.  Cromptox,  in  reply,  explained  that  in  assigning  to  a  particular 
liquid  a  monomolecular  or  an  associated  character  the  general  results 
of  the  work  of  Guye,  Ramsay  and  Shields  and  others  had  as  far  as 
possible  been  adhered  to.  That  the  molecular  reduction  of  the  freezing 
point  of  water  by  electrolytes  was  in  certain  cases,  even  in  the  most 
dilute  solutions,  below  the  value  required  for  monomolecular  compounds, 
indicated  that  the  salt  was  originally  associated  and  that  the  complex 
molecules  only  broke  down  slowly  with  rising  dilution.  Similar  in- 
stances could  be  observed  in  the  case  of  solutions  of  associated  com- 
pounds in  other  solvents,  e.g.,  benzene.  Alcohol,  which  in  concentrated 
solution  in  benzene  gave  a  molecular  weight  far  higher  than  the  normal, 
would  be  found  to  give  correct  values  in  very  dilute  solution.  On  the 
other  hand,  acetic  acid  gave  even  in  very  dilute  solution  in  benzene  a 
molecular  weight  of  about  110  in  place  of  60,  the  splitting  up  of  the 
associated  molecules  taking  place  apparently  with  greater  difficulty  in 
the  case  of  this  compound  than  in  that  of  alcohol.  The  adequacy  of 
the  dissociation  hypothesis  to  explain  the  electrical  properties  of  salt 
solutions  had  not  been  called  in  question,  but  it  had  been  shown  that 
the  hypothesis  gave  no  true  account  of  certain  other  properties  of  salt 
solutions  which  it  had  hitherto  professed  to  explain.  The  additive 
character  of  the  molecular  conductivities  of  dilute  salt  solutions  was 
merely  in  keeping  with  the  additive  character  of  nearly  all  the  properties 
of  monomolecular  compounds  in  the  fluid  condition,  as,  for  example,  the 
molecular  volumes,  the  molecular  refractions,  the  molecular  viscosities. 
K  a  dissociation  hypothesis  were  adopted  to  explain  additive  properties 
in  one  case,  this  would  have  to  be  extended  to  all,  and  such  a  thing  as 
a  monomolecular  fluid  compound  would  be  non-existent. 

*63.  "  A  comparative  crystaUograpMcal  study  of  the  normal  selenates 
of  potassium,  rubidium,  and  caesium."     By  A.  E.  Tutton. 

The  main  conclusions  of  this  investigation,  which  is  analogous  to 
the  one  formerly  presented  concerning  the  coiTesponding  sulphates 
(Trans,  1894,  65,  628),  are  as  follows. 

1.  The  order  of  solubility  of  the  three  salts  follows  that  of  the 
atomic  weights  of  the  three  i*espective  metals  contained, 

2.  The  values  of  the  morphological  angles  of  the  crystals  of  rubidium 
selenate  are  without  exception  intermediate  between  those  of  the 
analogous  angles  of  the  potassium  and  csesium  salts.  The  angles  are 
therefore  a  function  of  the  atomic  weight  of  the  metal  present. 
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3.  The  morphological  axial  ratios  of  rubidium  selenate  are  likewise 
intermediate. 

4.  The  usual  habits  of  the  crystals  of  the  three  salts  exhibit  a  pro- 
gressive development  of  the  primary  forms,  following  the  progressive 
change  in  atomic  weight. 

5.  The  directions  of  cleavage  are  identical. 

6.  Therehitive  density  and  molecular  volume  increase  when  a  lighter 
is  replaced  by  a  heavier  alkali  metal.  Tlie  increase  in  density  is  greater 
when  potassium  is  replaced  by  rubidium  than  when  the  latter  is  replaced 
by  cfesium,  and  the  increase  in  molecular  volume  is,  on  the  contrary, 
greater  when  rubidium  is  rejjlaced  by  caesium.  The  replacement  of 
sulphur  in  the  sulphates  by  selenium  is  accompanied  by  an  increase  of 
molecular  volume  varying  from  6 '5  to  6*7  inversely  as  the  weight  of 
the  initial  molecule. 

7.  The  replacement  of  potassium  by  rubidium,  and  of  the  latter  by 
ccesium,  is  accompanied  in  each  case  by  an  increase  in  the  separation  of 
the  centres  of  contiguous  units  of  the  homogeneous  crystal  structure, 
along  the  directions  of  each  of  the  morphological  axes,  the  influence  of 
the  nature  of  the  alkali  metal  becoming  relatively  greater  as  the  atomic 
weight  rises.  An  extension  of  volume  in  all  directions  also  accompanies 
the  replacement  of  sulphur  by  selenium. 

8.  An  increase  of  refractive  index  is  observed  to  accomjiany  an  in- 
crease in  the  atomic  weight  of  the  alkali  metal,  and  the  increase  be- 
comes relatively  greater  as  the  atomic  weight  rises.  The  replacement 
of  sulphur  by  selenium  is  also  accompanied  by  an  increase  of  refractive 
index,  and  such  increase  diminishes  in  amount  as  the  weight  of  the 
initial  molecule  increases. 

9.  If  the  closed  optical  ellipsoidal  figures,  the  optical  indicatrices,  of 
the  three  salts  were  constructed  about  the  same  origin,  the  indicatrix  of 
the  caesium  salt  would  contain  within  it  that  of  the  rubidium  salt,  and 
this  again  would  contain  that  of  the  potassium  salt.  The  indicatrix 
of  the  rubidium  salt  would  lie  nearer  to  that  corresponding  to  the 
potassium  salt. 

10.  The  replacement  of  one  alkali  metal  by  another  of  higher 
atomic  weight  is  accompanied  by  a  diminution  of  the  already  feeble 
double  refraction.  In  the  convergence  of  the  axial  values  of  the 
optical  indicatrix  towards  unity  the  c  value  proceeds  much  more  rapidly 
than  the  others. 

11.  The  latter  fact  causes  a  reversion  of  the  sign  of  double  refraction 
from  positive  to  negative  on  attaining  the  cajsium  salt. 

12.  The  optic  axial  angles  are  precisely  such  as  would  naturally  follow 
from  the  progressive  development  of  the  optical  indicati'ix ;  a  change 
of  direction  of  the  acute  bisectrix  and  of  the  optic  axial  plane   occurs 
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when  the  csesium  salt  is  reached,  as  the  direct  result  of  the  continuity 
of  the  progression  according  to  atomic  weight. 

13.  The  optical  properties  of  the  selenates  exhibit  marked  specific 
differences  from  those  of  the  sulphates,  owing  to  the  progressively 
different  effect  of  replacing  sulphur  by  selenium  in  the  three  sulphates, 
but  the  whole  of  the  relationships  of  these  optical  properties  exhibited 
by  the  three  salts  of  each  group  are  of  a  precisely  parallel  nature, 
being  functions  in  each  case  of  the  atomic  weight  of  the  alkali  metal 
which  they  contain. 

14.  Progressive  changes  occur  in  the  optical  properties  on  raising 
the  temperature,  following,  even  to  the  least  detail,  the  order  of  the 
atomic  weights.  An  interesting  direct  consequence  is  that  a  60''  prism 
of  cjesium  selenate  whose  vibration-directions  are  parallel  to  h  and  c 
affords  at  90"  C  only  one  image  of  the  spectrometer  slit,  the  two  images 
usually  observed  coinciding  at  this  temperature,  the  crystal  being  then 
apparently  uniaxial. 

15.  A  further  consequence  of  the  foregoing  is  that  the  crystals  of 
cfesium  selenate  exhibit  unique  interference  phenomena  in  convergent 
polarised  light  when  their  tempei'ature  is  raised,  including  crossed  axial 
plane  dispersion,  and  two  reversals  of  the  sign  of  double  refraction. 
Section-plates  perpendicular  to  all  three  axes  in  turn  require  to  be  em- 
ployed in  order  to  follow  the  optic  axial  changes  even  as  far  as  280^  C. 

16.  The  whole  of  the  molecular  optical  constants  of  rubidium  selenate 
are  intermediate  between  those  of  potassium  and  cresium  selenates.  The 
replacement  of  sulphur  by  selenium  is  acompanied  by  an  increase  of 
molecular  refraction  of  3'4 — 3'8  Lorenz  or  6"2 — 6*7  Gladstone  units, 
according  to  the  direction  chosen  for  comparison.  The  relations  of  the 
three  salts  of  each  group  as  regards  molecular  refraction  are  identical, 
but  the  actual  differences  are  slightly  greater  in  the  selenate  group 
than  in  the  sulphate  group. 

17.  The  molecular  refraction  of  each  of  the  three  selenates  for  the 
state  of  solution  in  water  is  approximately  the  same  as  the  mean  of  the 
thi-ee  values  for  the  crystal.  When  potassium  selenate  is  dissolved  in 
water,  its  refraction  equivalent  rises  by  2-8  per  cent;  in  the  case  of 
rubidium  sulphate,  a  less  rise  of  1*0  per  cent,  is  observed,  while  for 
caesium  selenate  there  is  no  longer  a  rise  but  a  decrease,  to  the  extent 
of  0-5  per  cent.  These  slight  differences,  due  to  change  of  state,  thus 
exhibit  a  progression  varying  directly  as  the  specific  refractive  energy 
and  inversely  as  the  atomic  weight  of  the  alkali  metal  contained  in  the 
salt.  After  subjecting  Kanonnikoff's  value  for  dissolved  potassium 
sulphate  to  revision,  precisely  similar  differences  for  the  two  states  are 
shown  to  exist  in  the  sulphate  group. 

18.  The  author  finally  concludes  as  regards  the  selenates  that — 

The  whole  of  the  morphological  and  i:>hysical  j/roiierties  of  the  crystals 
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q/  the  rhombic  normal  selenates  of  jjotassium,  rubidium,  and  caesium  are 
functions  of  the  atomic  iceight  of  the  alkali  metal  p'esent. 

19.  It  is  shown  that  the  joint  results  of  the  investigations  of  the 
sulphates  and  selenates  agree  with  the  assumption  that — • 

The  characters  of  the  cri/stals  of  isomorjyhous  series  are  functions  of  tlie 
atomic  iceiglit  of  the  interchangeable  elements,  belonging  to  the  same  family 
group,  which  give  rise  to  the  series. 

Discussion. 

Dr.  Gladstone  remarked  that  everyone  recognised  in  a  general  way 
that  in  groups  of  analogous  elements  there  is  a  gradual  progression  in 
the  properties,  the  middle  member  of  the  group  being  intermediate,  not 
only  in  atomic  weight,  but  also  in  other  respects.  The  value  of  Mr. 
Tutton's  elaboi'ate  papers,  is,  that  he  has  proved  this  up  to  the  hilt 
quantitatively  in  the  case  of  two  similar,  well  defined  groups  of  salts, 
and  that  with  regard  to  a  large  number  of  properties.  The  change  in 
the  specific  refraction  of  the  selenates  of  the  alkalis  in  their  crystal- 
line and  their  dissolved  condition  is  especially  instructive,  as  it  involves 
the  change  from  2)lus  in  potassium  and  rubidium  to  mimes  in  ca?sium. 
The  correction  of  Kanonnikoff's  number  for  the  potassium  sulphate 
which  Mr.  Tutton  has  made  brings  the  atomic  refraction  back  to  a 
figure  practically  identical  with  that  published  in  Dr.  Gladstone's  paper 
of  1870,  viz.,  33-11. 


*64.  "The  platinum-silver  alloys;  their  solubility  in  nitric  acid." 
By  John  Spiller. 

Referring  to  the  published  statements  in  the  test-books,  and  particu- 
larly to  those  in  Percy's  Metallurgy  and  Bloxam's  Chemistry,  according 
to  which  5  or  even  9  per  cent,  of  platinum  followed  the  silver  into 
solution  when  their  alloys  were  treated  with  nitric  acid,  the  author 
investigated  the  properties  of  ten  graduated  alloys  constituted  as 
follows : — Series  I,  containing  12,  9  and  5  per  cent,  of  platinum  ;  series 
II,  containing  2,  1"5,  1  and  0*75  per  cent,  of  platinum ;  series  III,  con- 
taining 0'5,  0*4  and  0*25  per  cent,  of  platinum.  These  alloys  were 
prepared  by  fusion  of  the  requisite  proportions  of  silver  and  platinum 
under  a  gas-air  blow-pipe  flame  in  shallow  porcelain  cups,  and  then 
attacked  by  nitric  acid  of  three  different  strengths,  when  it  was  found 
that  the  ordinary  concentrated  acid  of  1'42  sp.  gr.,  warmed,  proved  the 
best  solvent,  but  that  even  under  the  most  favourable  conditions 
no  more  than  0*75  to  1'25,  mean  1  per  cent,  of  platinum,  could  be 
dissolved  along  with  the  silver. 

When  diluted  nitric  acid  of  1-2  sp.  gr.  was  employed,  the  maximum 
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amount  of  platinum  taken  up  was  only  about  0"25  per  cent. ;  whilst 
the  highly  concentrated  acid  of  1"50  sp.  gr.  proved  altogether  inappro- 
priate, giving  a  bulky,  insoluble  product  consisting  of  platinum  black, 
intermixed  with  nearly  the  whole  of  the  silver  nitrate  formed. 

It  would  appear,  then,  that  Berthier's  account,  quoted  by  Percy,  and 
the  statement  in  Bloxam's  Chemisti'i/  are  incorrect. 

Discussion. 

Mr.  Yeknon  Haecouet  suggested  that  the  composition  of  the  alloys 
of  platinum  and  silver  might  vary  with  the  temperatiu'e  at  which  they 
were  formed,  and  that  Mr.  Spiller  should  determine  the  solubility  of 
alloys  formed  at  higher  temperatures  than  those  he  had  employed. 

Mr.  Feis'W'ELL  thought  that  impurities  in  the  nitric  acid  might 
account  for  some  of  the  discrepant  statements  on  record. 

€5.  •*  Dalton's  law  in  solutions.     The  molecular  depression  of  mix- 
tures of  nonelectrolytes."     By  Meyer  Wilderman,  Ph.D. 

Since  Yan't  Hoff  has  shown  that  the  generalisations  arrived  at  by 
Boyle  and  Guy-Lussac  in  the  cases  of  gases  are  equally  applicable  to 
•dissolved  substances  in  dilute  solutions,  the  conclusion  must  be  drawn 
that  the  third  gaseous  law,  the  law  of  Dalton,  holds  for  dilute  solutions 
also,  this  being  a  necessary  consequence  of  the  nature  of  osmotic 
pressure.  Following  up  the  thermodynamic  considerations  of  Planck, 
the  equations  for  mixtures  of  two  or  more  electrolytes  and  the  ex- 
perimental proof  of  them  are  given. 

66.  "The  action  of  bromdiphenylmethane  on  ethyl  sodacetoacetate." 
By  G.  G.  Henderson  D.Sc,  M.A.,  and  M.  A.  Parker.  B.Sc. 

"While  bromtriphenylmethane  and  ethyl  sodacetoacetateinteract to  give 
a  disubstituted  derivative,  (CPh..)oICAc"CO.,Et,  and  ethyl  acetoacetate, 
bromdiphenylmethane,  on  the  other  hand,  appears  to  yield  only  a  monosub- 
stituted  ester,  ethyl  a-acetyl-^-dijjheaylpropionate,  CHPho'CHAcCOoEt. 

This  substance  was  prepared  by  heating  bromdiphenylmethane  (1  mol.) 
and  ethyl  sodacetoacetate  (1  mol.)  in  presence  of  piu-e  dry  benzene  or 
xylene  till  the  reaction  was  completed,filtering  from  sodium  bromide,  con- 
centrating the  benzene  solution,  and  purifying  the  crystals,  which  then 
separated,  by  recrystallisation  from  alcohol.  It  crystallises  in  shining, 
coloiu'less  needles,  m.  p.  85^,  is  sparingly  soluble  in  alcohol  but  readily 
in  benzene,  and  decomposes  almost  entii'ely  when  distilled. 

On  hydrolysis  of  this  ester  with  cold  dilute  aqueous  potash,  a  small 
quantity  of  a-acetyl-^-dipheny  I  propionic  acid,  CHPho.CHAcCOOH, 
was  obtained  in  the  form  of  extremely  unstable  crystals,  which  melt 
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about  90°  and  decompose  at  a  slightly  higher  temperature.  The 
salts  of  this  acid  are  also  very  unstable.  ^-dij)henylethylmethylketone, 
CHPho'CH./CO'CHg,  was  prepared  by  hydrolysing  the  ester  with  hot 
dilute  alcoholic  potash.  It  crystallises  in  colourless  prisms  which  melt 
at  87-5°  and  distils  with  almost  no  decomposition  at  315°.  It  is  fairly 
readily  soluble  in  alcohol,  and  very  readily  in  benzene.  The  oxime, 
CHPh2*CH2*C(CH3)IN'OH,  forms  small,  colourless  crystals,  m.  p. 
86 — 87°.  It  is  sparingly  soluble  in  alcohol  but  readily  soluble  in  ben- 
zene. The  semicarbazone, CHPh^'  CHg*  C(CH3)  !X*XH*  CO*  NH^,  crystal- 
lises from  alcohol  in  small,  white  clusters  of  minute  crystals,  which  melt 
at  181°.     It  is  sparingly  soluble  in  alcohol  and  in  benzene. 


ADDITIONS  TO  THE  LIBE^TIY. 

I.  By  Purchase. 

Behrens,  H,  Anleitung  zur Mikrochemischen  Analyse.  Pp.  xi  +  224,. 
mit  92  figuren  im  text.     8vo.     Leipsig  1895. 

Grandeau,  L.  Traite  d' Analyse  des  Matieres  agricoles.  3rd  edition. 
Tome  I.     Pp.  viii-i-560.     Tome  II.     Pp.614.     8vo.     Paris  1897. 

Griff  en,  R.  B.,  and  Little,  A.  D.  The  Chemistry  of  Papermaking, 
Pp.  vi  +  517.     Xew  York  1894. 

Lewin,  L.  Lehrbuch  der  Toxikologie,  zweite  auflage.  Pp.  x  +  509. 
Wien  und  Leipzig  1897. 

Prior,  Eugen.  Chemie  und  Physiologie  des  Maizes  und  des  Bieres. 
Pp.  x  +  597.     Leipzig,  1896. 

Stillman,  T.  B.  Engineering  Chemistry,  a  Manual  of  Quantitative 
Chemical  Analysis.     Pp.  xxiii  +  523.     Easton,  Pa.,  U.S.A.,  1897. 

Roth,  E. ;  Heinzerling,  C.  ;  Helbig,  Dr.  ;  Goldschmidt,  F. ;  Weyl,  Th. 
Hygiene  der  Chemischen  Grossindustrie.  Pp.  629 — 910,  mit  38 
abbildungen  im  text.  Jena  1896.  (Vol.  8.  Pt.  4  of  Weyl's  Hand- 
buchs  der  Hygiene.) 

Wiley,  H.  W.  Principles  and  Practise  of  Agricultural  Analysis. 
Vol.  IIL  Agricultural  Products.     Pp.  xii  +  665.     Easton  1897. 

II.  Donations. 

Clarke,  F.  "SV.  The  Constants  of  Nature.  Part  V.  A  Recalculation 
of  the  Atomic  Weights.  New  edition,  reused  and  enlarged.  Wash- 
ington 1897.  8vo.  Pp.  vi-i-370.  From  Smithsonian  Miscellaneous 
Collections,  38.     (Number  1075.) 

Cohen,  J.  B.     The  Air  of  Towns.     Washington  1896.     8vo.     Pp.41, 
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21   plates  of  illustrations.     From   Smithsonian   Miscellaneous  Collec- 
tions, 39.     (Number  1073.) 

Duclaux,  E.  Atmospheric  Actinometry  and  the  Actinic  Constitu- 
tion of  the  Atmosphere.  Washington  1896.  4to.  Pp.  iii4-48.  From 
Smithsonian  Contributions  to  Knowledge,  29.     (Number  1034.) 

Gray,  Thomas.  Smithsonian  Physical  Tables.  Washington  1896. 
8vo.  Pp.  xssiv  +  301.  From  Smithsonian  Collections,  35.  (Number 
1038.) 

Holden,  Edward  S.  Mountain  Observatories  in  America  and  Eiu'ope. 
Washington  1896.  8vo.  Pp.  vi-f77.  From  Smithsonian  Miscella- 
neous Collections,  37.     (Number  1035.) 

McAdie,  A.  Equipment  and  Work  of  an  Aero-physical  Observatory. 
Washington  1897.  8vo.  Pp.  30.  From  Smithsonian  Miscellaneous 
Collections,  39.     (Number  1077.) 

Eussell,  F,  A.  R.  The  Atmosphere  in  Relation  to  Human  I^ife  and 
Health.  Washington  1896.  8vo.  Pp.  148.  From  Smithsonian  Mis- 
cellaneous Collections,  39.     (Number  1072.) 

Varigny,  Henry  de.  Air  and  Life.  Washington  1896.  8vo.  Pp.69. 
From  Smithsonian  Miscellaneous  Collections,  39.      (Number  1071.) 

From  the  Smithsonian  Institution. 

Griffiths,  A.  B.  Respiratory  Proteids  Researches  in  Biological 
Chemistry.     Pp.  viii-f  126.     London  1897.     From  the  Author. 


RESEARCH  FUND. 


A  meeting  of  the  Research  Fund  Committee  will  be  held  in  June. 
Applications  for  grants,  accompanied  by  full  particulars,  should  be  sent 
to  the  Secretaries  before  Jime  8th. 


LIST  OP  PELLO'WS. 


A  new  list  of  Officers  and  Fellows  of  the  Chemical  Society  being  in 
course  of  preparation,  it  is  requested  that  Fellows  will  send  any  altera- 
tion of  address,  without  delay,  to  the  Assistant  Secretary,  Burlington 
House,  London,  W. 
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At  the  next  meeting,  on  Thursday,  June  3rd,  the  following  Papers 
will  be  received.  The  authors  of  those  marked  with  an  asterisk  have 
announced  their  intention  of  being  present. 

*  "On  the  thermal  phenomena  attending  the  change  of  rotatory- 
power  of  freshly-prepared  solutions  of  certain  carbohydrates  ;  with 
some  remarks  on  the  cause  of  multirotation."  By  Horace  T.  Brown, 
F.E.S.,  and  Spencer  Pickering,  F.R.S. 

*  "  On  the  thermo-chemistry  of  carbohydrate-hydrolysis  :  (I.)  The 
hydrolysis  of  starch  by  vegetable  and  animal  diastase.  (H-)  The 
hydrolysis  of  cane-sugar  by  invertase."  By  Horace  T.  Brown,  F.R.S., 
and  Spencer  Pickering,  F.R.S. 

*  "  Optical  inverson  of  camphor."  By  Frederic  Stanley  Kipping, 
Ph.D.,  D.Sc,  and  William  Jackson  Pope. 

*  "  Derivatives  of  camphoric  acid.  Part  II.  Optically  inactive 
derivatives."  By  F.  Stanley  Kipping,  Ph.D.,  D.Sc,  and  "William 
Jackson  Pope. 

*  "  Eacemism  and  Pseudoracemism.  F.  Stanley  Kipping,  Ph.D., 
D.Sc,  and  William  Jackson  Pope. 

*  "  Note  on  some  new  gold  salts  of  the  Solanaceous  alkaloids."  By 
H.  A.  D.  Jowett,  D.Sc. 


CERTIFICATES   OF   CANDIDATES   FOR   ELECTION. 


N.B. — The  names  of  those   who  sign  from  "General  Knowledge" 
are  pi"inted  in  italics. 

The   following  have  been  proposed  for  election.     A  ballot  will  be 
held  on  Thursday,  June  17th. 

Ackroyd,  William, 

9,  Grandsmere  Place,  Halifax,  Yorks. 
Analyst.  Public  Analyst  and  Gas  Examiner  for  Halifax.  Fellow 
of  the  Institute  of  Chemistry,  ttc.  Author  of  "  The  Old  Light  and 
the  New  ;  dealing  with  the  Chemistry  of  Colour  and  the  New  Photo- 
graphy." During  the  last  20  years  has  published  papers  on  Chemistry 
and  Physics  in  the  Phil.  Mag.,  Chem.  Neios,  Proceedings  of  the  Phys. 
Soc.  Lond.,  and  the  Royal  Soc.  Edin. 

E.  Meldola.  Arthur  Smithells. 

Alfred  H.  Allen.  A.  G.  Green. 

C.  Rawson.  G.  W.  Shatter. 

Walter  Leach. 

Barlow,  Walter  Harry, 

152,  Osbaldeston  Road,  Stoke  Newington,  N. 
Analytical  Chemist.     Associate  of  the  Institute  of  Chemistry.     Cer- 
tificated Student  of  Finsbury  Technical  College,  1890 — 95,     Fourteen 
months    Assistant    Chemist    at    Gas    Light    and    Coke    Co.'s    "Works, 
Beckton.     At  present  Assistant  to  Dr.  Attfield,  F.R.S. 
R.  Meldola.  John  Attfield. 

R.  C.  T.  Evans.  J.  Theo.  Hewitt. 

Arthur  J.  Chapman. 

Brothers,  William  Malam, 

Beechwood  House,  Prestwich,  near  Manchester. 
Chemist.  Studied  Chemistry  and  Physics  for  the  past  six  years  at 
Bury  Grammar  School  under  Mr.  W.  French,  M.A.,  F.I.C.  For  the 
past  two  years  have  been  Chemist  to  Higher  Clews  Chemical  Works, 
Rawtenstall.  At  present  studying  under  Mr.  French  for  the  Honours 
Chemistry    of    South    Kensington    and    Institute    of    Chemistry,   and 
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desirous  of   obtaining  the  Journal  for  the  current   literature  of  the 
subject. 

Y7illiam  French.  Edward  Ha  worth. 

Wm.  Hesketh.  Christopher  Wilson. 

W.  H.  Barr. 

Brcwn,  Gerald.  Noel, 

8,  The  Esplanade,  Plymouth. 
Analytical    Chemist    and    Metallurgist.     Associate    of    the    Royal 
College  of  Science  (Chemistry),  1894.     Associate  of  the  Eoyal  School 
of  Mines  (Metalku-gy),  1895, 

Chapman  Jones.  T.  E.  Thorpe. 

"W.  Palmer  Wynne.  Henry  C.  Jenkins. 

Boverton  Redwood.  W^.  C.  RobertsAusten. 

William  A.  Tilden. 

Cameron,  Ernest  Stuart, 

51,  Pembroke  Road,  Dublin. 

Demonstrator  of    Chemistry  in  the  Royal    College  of   Surgeons  of 
Ireland,  and  Public  Analyst  for  the  County  of  Dublin. 

Bernard  Dyer.  James  Dewar. 

Alfred  Smetham.  Otto  Hehner. 

Alfred  Gordon  Salamon.  Boverton  Redivood. 

Sydney  Steel.  J.  F.  H.  Gilhard. 

Clutterbuck,  Medwin  Caspar, 

61,  Beaconsfield  Yillas,  Brighton. 
Lecturer  on  Chemistry  to  the  Municipal  School  of  Science  and  Art, 
Brighton.  B.Sc.  Lond.,  Ph.D.  Strassbm-g,  late  Chemical  Scholar  of  Un. 
Coll.,  Bristol.  Joint  Author  with  Prof.  Fittig  of  an  original  research 
on  tetrolic  acid.  Two  years  manager  of  Dalian  Chemical  Works, 
Burton-on-Trent.  For  the  last  three  years  Lecturer  on  Chemistry  to 
the  Municipal  School  of  Science  and  Art,  Brighton. 

William  Ramsay.  G.  Harris  Morris. 

Sydney  Young.  S.  F.  Dufton. 

John  Shields. 

Cranfleld,  William, 

5,  Second  Avenue,  Halifax. 
Teacher  of  Chemistry.     Now  and  for  several  years  past  chief  teacher 
of  Chemistry  at  the  Higher  Grade  Board  School,  Halifax.     Studied  at 
the  Westminste-"  Training  College  under  S.  Parrish,  Esq.,  F.C.S.,  and 
at  the  Yorkshire  College,  Leeds. 

Arthur  Smithells.  John  M.  Thomson. 

S.  Parrish.  J.  B.  Cohen. 

Herbert  Ingle. 
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Gomess,  A.  F.  Bilderbeck, 

24a,  Alfred  Place  West,  South  Kensington. 
Medical.  Late  Assistant  Pathologist,  St.  George's  Hospital  (includ- 
ing Pathological  Chemistry).  Passed  final  examination  E.G. P.,  i.e., 
the  Medical  portion  of  the  Conjoint  Scheme  L.P.C.P.,  M.P.C.S. 
Gave  demonstration  at  the  International  Congress  (with  Professor 
Delipine)  for  the  prevention  of  air  pollution  vrith  some  of  the  products 
of  combustion  of  coal. 

Samuel  Eideal.  William  Henry  Walenn. 

H.  E.  Eoscoe.  Frank  Scudder. 

Henry  E.  Armstrong. 

Grundey,  Frederick  Roscoe, 

20,  Derby  Eoad,  Douglas,  Isle  of  3Ian. 
Science  Teacher    (Chemistry   and    Physics).       Bachelor    of    Science 
(Yict.),   Chemistry  and  Physics.       Student   in  Owens  College,   Man- 
chester,   for    3    years.     Teacher   of   Chemistry   and    Physics    in   the 
Organised  Science  School,  Douglas,  Isle  of  Man. 

H.  B.  Dixon.  E.  Haworth. 

A.   Harden.  "W.  H.  Perkin,  jun. 

G.  H.  Bailey. 
Halliwell,  Edward, 

Alexandra  Crescent,  Dewsbury. 
Analytical  Chemist  and  Associate  of  the  Institute  of  Chemistry. 
Gained  a  Scholarship  at  the  Yorkshire  College,  Leeds,  for  3  years, 
1891 — 4,  and  took  full  courses  in  Chemistry,  Physics  and  certain 
Art  Subjects.  In  1894  passed  the  "Institute  of  Chemistry"  examina- 
tion for  A.I.C.,  and  have  since  been  engaged  in  general  analytical  and 
chemical  work  in  the  laboratory  of  Mr.  T.  Fairley,  Leeds. 
Arthur  Smithells.  J.  J.  Hummel. 

Wyndham  E.  Dunstan.  Thomas  Fairley. 

Herbert  Ingle.  Julius  B.  Cohen. 

Sydney  Young.  B.  A.  Burrell. 

Harbord,  Frank  WiUiam, 
Egham,  Surrey. 
Analytical  Chemist.  Assoc.  E.S.  Mines,  Fellow  of  Institute  of 
Chemistry.  For  7  years  Chemist  to  the  Staffordshire  Steel  Co. 
Two  years  Chemist  and  Steel  ^^Works  Manager  to  Messrs.  Hatton^ 
Sons  &  Co.,  Bilston-,  Stafis.  For  last  5  years  Analytical  Chemist 
to  Indian  Government,  E.I.  Engineering  College,  Cooper's  Hill, 
Staines. 

I^erbert  McLeod,  Bennett  H.  Brough. 

t.  E.  Matthews.         -  W.  E.  Hodgkinson. 

A.  H.  Church. 
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Harman,  Harold, 

Brewers  Sugar  Co.,  Greenock. 
Chemist  to  Brewers  Sugar  Co,,  Greenock.      Studied  Chemistry  at 
the  Eoyal  College  of  Science,  South  Kensington.     Research  Chemist 
in  Mr.  Lawi'ence  Briant's  Laboratory.      Now  Chemist  to  the  Brewers 
Sugar  Co.,  Greenock. 

Lawrence  Briant.  Arthxu'  J.  Starey. 

Thos.  Stevenson.  Cuthbert  Vaux. 

Chapman  Jones.  William  Crookes. 

William  Briggs. 

Harrington,  B,  J., 
Montreal. 
Professor  of  Chemistry  McGill  College,  F.R.S.C,  F.G.S.,  Ph.D.,  tc. 
Author  of  a  number   of    original  papers   in   the  Transactions  of  the 
Royal  Society  of  Canada,  the  American  Journal  of  Science  and  others, 
more  especially  on  the  chemistry  of  rare  and  new  minerals. 

William  A.  Tilden.  W.  C.    Roberts-Austen. 

"William  Ramsay.  William  Crookes. 

J.  H.  Gladstone. 

Hunter,  A.  G.  Kidston, 

Colonial  Mutual  Buildings,  Prince's  St.,  Dunedin,  N.  Zealand. 
Professor  of  Chemistry.  Studied  under  the  late  Prof.  Dittmar, 
Glasgow  and  West  of  Scotland  Technical  College.  Author  of  "  Ex- 
amination of  a  Potable  Water  from  a  Bacteriological  and  Chemical 
point  of  view"  (Paper  read  at  Intercolonial  Medical  Congress,  Dunedin, 
1896).  At  present  Professor  of  Chemistry  in,  and  Principal  of,  Otago 
College  of  Pharmacy,  Dunedin,  Xew  Zealand.    Public  analyst,  kc. 

James  M.  Mason.  John  McArthur. 

G.  G.  Henderson.  A.  Humboldt  Sexton. 

James  Robson.  Mattheio  A.  Parker. 


Johnston,  George  Lawson, 

Kingswood,  Sydenham  Hill. 
Director    Bovril   Limited.       Attended   Coui'se   Organic   Chemistry 
Lectui'es,'^Royal  College  of  Science,  Kensington.    Three  years'  analytical 
work  under  H.  R.  Gregory,  F.I.C.,  and  in  private  hxboratory  (analysis 
of  foods  particularly).     Member  of  Chemical  Industrial  Society. 

Playfair.  A.  Searl. 

Wm.  Harkness.  S.  Arch.  Yasey. 

James  Deivar.  E.  Bannister. 

J.  Woodward.  C.  Proctor. 
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Mackenzie,  John  Edwin, 

7,  Ramsay  Garden,  Edinburgh. 
Ph.D.  (Strassburg),  B.Sc.  (Edin.)  Assistant  Professor  of  Chemistry^ 
Heriot-Watt  College,  Edin.  "  Diniethoxydiphenylmethane  and  some 
of  its  Homologues."  Chem.  Soc.  J.,  1896,  987.  a^-  und  /3y-Penten- 
sanre,"  Liebig's  Anncden  der  Chem.,  283,  82.  With  A.  G.  Perkin, 
"Action  of  Xitric  Acid  upon  Anthracene,"  Chem.  Soc.  J.,  1892,  865. 
With  W.  H.  Perkin,  jun.,  Ph.D.,  '•  Synthesis  of  Hexahydroterephthalic 
Acid,"  Chem.  Soc.  J.,  1892,  172.  With  F.  S.  Kipping,  Ph.D.,  D.Sc, 
"  Ethyl-aa'-Dimethyl-aa'-diacetylpimelate  and  some  of  its  Decomposition 
Products,"  Chem.  Soc.  J.,  1891,  569. 

Alex.  Crum  Brown.  J.  Gibson. 

W.  H.  Perkin,  jr.  A.  G.  Perkin. 

F.  Stanley  Eapping. 


Pollock,  William  Robertson, 

Kirkland,  Bonhill,  Dumbartonshire. 
Assistant  Manager  in  Turkey  Red  Dye-Work.  Three  years  a 
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June  3rcl,  1807.     Professor  Dewar,  F.R.S.,  President,  in  the  Chair. 

Me.ssrs.  Thomas  Tickle  and  Thoma.?  Girtin  were  formally  admitted 
Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  John 
Ball,  Ph.D.,  18,  Kedshaw  Street,  Derby  ;  Alec  Alfred  Beadle,  Beadon- 
well,  Belvedere,  Kent ;  James  Walter  Horseman,  5,  South  Parade, 
Chelsea,  S.W.  ;  Charles  John  Jodrell  Mansford,  B.A.,  Lady  Manners 
Grammar  School,  Bakewell,  Notts.  ;  Thomas  Southern,  jun.,  2,  Cherry 
Mount,  The  Cliff,  Higher  Broughton,  Manchester ;  Francis  Samuel 
Young,  M.A.,  Mill  Hill  School,  N.W. 

Of  the  following  papers,  those  marked  *  were  read  : — ■ 

*67.  •'  On  the  thermal  phenomena  attending  the  change  of  rotatory 
power  of  freshly-prepared  solutions  of  certain  carbohydrates ; 
with  some  remarks  on  the  cause  of  multirotation."  By  Horace 
T.  Brown,  F.R.S.,  and  Spencer  Pickering,  F.R.S. 

During  an  investigation  of  the  thermal  changes  attending  hydrolysis 
under  enzyme  action,  whose  results  are  described  in  the  next  piiper, 
it  became  necessary  to  enquire  whether  the  change  in  the  multi-rota- 
tion of  certain  sugars  is  attended  with  any  heat  disturbance,  as  it 
is  now  well  known  that,  at  any  rate,  dextrose  and  maltose  are  liberated 
by  hydrolysis  in  the  "  birotatory  "  state.  The  authors  find  that  the 
changes  of  rotation  experienced  by  dextrose,  Isevulose,  and  milk-sugar  in 
passing  from  the  optically  unstable  a-  to  the  optically  stable  /3-form, 
are  accompanied   by  distinct  thermal   effects   which,  although  taking 
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place  -ilowly  in  the  solutions  nnrler  ordinary  conditions,  can  be  pro- 
duced, like  optical  stability,  almost  instantaneously  by  the  addition  of 
traces  of  an  alkali.  A  full  account  is  given  of  the  apparatus  employed, 
of  the  method  of  experiment,  and  the  nature  of  the  corrections  to  be 
applied.  In  the  cases  of  dextrose  and  milk-sugar,  there  is  a  liberation 
of  heat  accompanying  the  change  of  rotatory  power  ;  with  Isevalose 
there  is  a  very  decided  absorption  ;  and  with  maltose  no  thermal  dis- 
turbance is  recognisable.     The  following  are  the  values  obtained. 

Per  gr.im  of  Per  gi-arn- 

sugar.  inolecnle. 

Dextrose     -h  0-588  cal.  -f-106cal. 

Ltevulose    -  4*64  cal.  —  835  cal. 

Milk-sugar 4-  0-1 9  cal.  -t-    34  cal. 

Maltose 0  0 

The  authors  discuss  the  various  explanations  which  have  been  given 
from  time  to  time  to  account  for  multirotation,  and  consider  that  their 
experiments  favour  the  view  that  it  is  conditioned  by  chemical  rather 
than  physical  causes,  and  that  Fischer  is  probably  correct  in  his  sug- 
gestion that  dextrose,  for  instance,  in  passing  from  the  optically' 
unstable  to  the  optically  stable  modification  in  solution,  passes  from 
the  aldehyde,  C^HioOo'  ^o  the  heptaliydric  alcohol,  O^Hj^-.  They 
believe,  however,  that  the  analogy  which  Fischer  suggested,  of  the 
change  of  a  lactone  into  its  acid,  is  less  close  than  that  afforded  by  the 
gradual  change  of  acetic  aldehyde,  in  contact  with  water,  into  ethyl- 
idene  glycol  where  the  CHO  group  becomes  CH(HO)o. 


*68.  'On  the  thermo- chemistry  of  carbohydrate-hydrolysis  :  (I)  The 
hydrolysis  of  starch  by  vegetable  and  animal  diastase.  (II)  The 
hydrolysis  of  cane-sugar  by  invertase.'  By  Horace  T.  Brown, 
F.RS.,  and  Spencer  Pickering.  F.R.S. 

Tlie  attempts  made  to  determine  tlio  thermal  effects  of  hydrolysis 
have  hitherto  beencontined  to  indirect  methods,  based  on  the  heats  of  com- 
bustion of  the  hydrolysable  substance  and  its  products.  Such  methods,  it 
is  shown,  cannot  give  results  of  any  real  value,  as  the  thermal  changes 
to  be  measured  are  considerably  within  the  experimental  errors  of  the 
combustion  values. 

The  paper  describes  the  resiilts  obtained  by  direct  measurement  of 
the  heats  of  hydrolysis  of  starch  and  of  cane-sugar.  Lintner's  soluble- 
starch  was  for  the  most  part  used,  as  there  are  certain  mechanical 
difficulties  in  employing  starch-paste  in  the  calorimeter,  owing  to  its 
viscidity.  The  hydrolytic  agents  used  for  starch  were  (1)  malt  diastase, 
(2)  pancreatic-diastase,  (3)  Taka-diastase,  and  (4)  saliva.     With  malt 
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diastase,  the  heat  of  hydrolysis  was  found  to  be  +  2 "60  calories  per  gram 
of  amylin  converted  into  maltose.  The  amount  of  heat  is  proportional 
to  the  water  lixed,  and  is  independent  of  the  molecular  complexity 
of  the  amylin  attacked.  The  breaking  down  of  the  stai'ch-molecule 
prior  to  hydrolysis  does  not  appear  to  be  attended  with  any  thermal 
distm-bance. 

With  pancreatic  diastase,  the  heat  liberated  per  gram  of  umyliu 
hydrolysed  amounts  to  +  TS  cal.,  a  value  sensibly  less  than  that 
deduced  from  the  action  of  the  malt- diastase.  With  Taka-diastase,  the 
heat  distm-bance  is  still  less  than  with  the  other  two  agents.  The 
possible  causes  of  these  differences  are  discussed. 

Cane-sugar  was  hydrolysed  with  invertase,  and  was  found  to  give  a 
thermal  effect  of  -I-  11 '21  cal.  per  gram  of  cane-sugar  inverted  when 
the  products  were  in  the  optically  stable  fS-iorm,  and  13'34  cal.  per 
gram  at  the  moment  of  liberation  of  the  products,  i.e.,  when  they 
are  in  theii-  "  birotatory  "  or  optically  unstable  form.  It  is  the  lai-ger 
number  which  correctly  represents  the  heat  of  hydrolysis  of  cane-sugar. 


Discussion. 

Mr.  Pickering  made  a  statement  as  to  some  additional  work  which 
had  been  done  in  connection  mth  the  subject  since  the  paper  had  been 
sent  in  to  the  Society.  The  nature  of  the  change  produced  by  water 
on  the  sugars  has  been  suggested  to  be  the  conversion  of  the  aldehyde 
groups  present  into  aldehydrol  groups,  an  action  which  there  is  every 
reason  to  believe  occurs  in  the  case  of  acetic  aldehyde  itself,  and  experi- 
ments weie,  therefore,  made  to  ascertain  whether  the  action  in  the  case 
of  aldehyde  exhibits  the  same  peculiarity  as  in  the  case  of  the  sugars, 
of  being  greiitly  accelerated  by  the  addition  of  alkali.  This  w^as  found 
to  l:»e  the  case,  and  the  analogy  of  the  two  actions  is,  therefore,  greatly 
strengthened.  In  both  cases,  also,  the  ammonia  combines  dii*ectly 
with  the  substance — the  sugar  or  the  aldehyde — with  evolution  of  heat, 
but  the  results  with  aldehyde  show  that  the  formation  of  these  com- 
pounds is  not  the  cause  of  the  hydrating  effect  of  the  alkali,  for, 
although  the  alkali  renders  the  hydration  instantaneous,  the  formation 
of  the  aldehyde  ammonia  proceeds  gradually,  and  with  the  quantities 
used  is  complete  only  after  seven  or  eight  minutes,  the  action  evidently 
being  independent  of,  and  posterior  to,  the  hydi-ation.  The  accelerative 
action  of  the  alkali  on  the  hydration  is  probably  due  to  its  increasing 
the  number  of  free  molecules  of  water  present  in  the  liquid,  by  forming 
continually  dissociating  compounds  such  as  NH^OH,  NaOHx-H^.O,  etc., 
and  a  free  molecule  of  water  would  be  a  far  more  active  hydrating 
agent  than  the  average  water  aggregate  constituting  the  bulk  of 
liquid. 
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Mr.  A.  R.  Ling  said  he  was  under  the  impression  that  Be'champ,  and 
subsequently  Tollens,  were  the  first  to  point  out  that  the  multirotation 
of  carbohydrates  was  correlated  with  thermic  phenomena,  but  neither 
had  made  the  exact  measurements  now  presented.  He  wished  to  know 
if  the  authors  had  observed  any  change  in  the  density  of  the  solutions 
before  and  after  the  transition  from  the  abnormal  to  the  normal 
rotatory  power. 

Dr.  Kipping  said  that  although  it  seems  to  be  generally  understood 
that  the  phenomenon  of  birotation  is  not  the  result  of  a  purely  physical 
change,  the  assumption  that  it  is  due  to  the  mere  hydration  of  the 
aldehyde  group  might  be  objected  to  as  involving  the  apparent  contra- 
diction that  a  very  considerable  change  in  specific  rotation  is  brought 
about,  not  by  increasing  or  diminishing  the  number  of  asymmetric 
carbon  atoms  in  the  molecule,  but  by  merely  altering  to  a  comparatively 
slight  extent  the  asymmetry  of  the  groups  already  present.  Important 
data  in  support  of  the  chemical  or  hydration  explanation  of  birotation 
were  afforded,  however,  by  some  experiments  made  at  the  suggestion  of 
Emil  Fischer,  as  it  had  been  found  (Jacobi,  Ann.,  1892,  272,  170)  that 
the  rapidity  of  the  formation  of  a  hydrazone  from  a  sugar  which  showed 
birotation  varied  with  the  time  which  had  elapsed  since  the  sugar  had 
been  dissolved. 

Mr.  Horace  Brown,  in  reply,  said  that  he  believed  Mr.  Ling  was 
mistaken  in  his  statement  that  Bechamp  or  Tollens  had  done  anything 
to  correlate  multirotati(>n  with  thermic  phenomena.  So  far  as  he 
knew,  the  only  previous  work  on  this  subject  was  that  of  Berthelot,  who 
had  indirectly  determined,  for  the  solid  state,  the  heats  of  transforma- 
tion of  a-  and  y-dextrose  into  the  ^  form. 

Up  to  the  present  time,  the  authors  had  been  unable  to  discover  any 
change  of  density  in  solutions  of  multirotatory  sugars. 

Whilst  fully  admitting  the  force  of  Dr.  Kipping's  objections,  it 
must  be  remembered  that,  so  far  as  our  knowledge  goes  at  present,  we 
are  not  justified  in  denying  that  comparatively  small  changes  in  the 
asymmetry  of  groups  may  be  attended  with  a  considerable  change  in 
rotatory  power.  The  experiments  of  Jacobi  are  fully  described  in 
the  paper,  and  are  regarded  by  the  authors  as  strongly  confirmatory 
of  their  views. 

*69.  "  Opticalinversion  of  camphor."     By  Frederic  Stanley  Kipping 
Ph.D.,  D.Sc,  and  William  Jackson  Pope. 

It  was  shown  some  time  ago  (Trans.,  l89o,  63,  548)  that  two  optically 
active  isomeric  sulphonic  chlorides  of  the  composition  OjyHi50*SO.,Cl 
could  be  obtained  from  the  product  of  the  action  of  unhydrosulphuric 
acid  on  ordinary   (/-camphor ;  these   two  compounds   diil'ered   only  in 
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optical  and  crvstallographic  properties,  aud  it  was  therefore  concluded 
that  they  mu^t  be  regarded  as  optical  antipodes. 

This  conclusion  has  been  fixlly  borne  out  by  some  recent  work,  in  the 
course  of  which  the  properties  of  a  considerable  number  of  inactive 
compounds,  prepared  from  inactive  camphorsulphonic  chloride,  have 
been  examined  ;  it  has  thus  been  proved  beyond  doubt  that  these 
inactive  compounds  are  composed  of  equal  quantities  of  two  enantio- 
morphous  camphor  derivatives,  and  that,  consequently,  either  before  or 
during  sulphonation,  the  original  (^camphor  must  be  partly  converted 
into  its  optical  antipodes,  ^camphor. 

In  the  present  paper,  particular  attention  is  drawn  to  this  interesting 
case  of  optical  inversion,  as  the  intramolecular  changes  which  take 
place  appear  to  be  entirely  different  from  those  which  occur  in  the  case 
of  substances  which  contain  asymmetric  carbon  atoms  as  constituents 
of  an  open  chain.  Although  the  constitution  of  camphor  is  still  a 
matter  for  further  investigation,  it  is  now  almost  universally  admitted 
that  the  skeleton  of  this  substance  consists  of  two  closed  carbon  chains 
having  two  or  more  carbon  atoms  in  common ;  further,  a  study  of  the 
chemical  and  optical  properties  of  the  various  modifications  of  camphoric 
acid  leads  to  the  conclusion  that  each  of  the  carboxyl  groups  in  cam- 
phoric acid  is  united  to  an  asymmetric  carbon  atom  (Aschan,  xicta  Soc. 
Scient.,  21,  [5],  1 — 227).  Admitting  these  two  apparently  well- 
founded  assumptions,  the  conversion  of  d-  into  ^camphor  requires  that 
part  of  one  of  the  closed  chains,  for  example,  the  group  — CH^ — CO — , 
should  change  places  with  the  two  atoms  a  and  b  as  shown  in  the 
following  scheme. 
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As  this  view  is  based  upon  the  two  assumptions  already  stated,  the 
matter  is  discussed  from  other  standpoints,  and  it  is  finally  concluded 
tliat  the  changes  which  occur  in  the  optical  inversion  of  camphor  are 
of  the  nature  already  suggested. 


*70.  "  Derivatives  of  camphoric  acid.  Part  II.  Optically  inactive 
derivatives."  By  F.  Stanley  Kipping,  Ph.D.,  D.Sc,  and  William 
Jackson  Pope. 

The  optically  inactive,  externally  compensated  derivatives  of  cam- 
phoric acid  described  in  this  paper  were  prepared  initially  from  ordinary 
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f?-camphor  by  fii'st  converting  this  substance  into  the  approximately 
inactive  camphorsulphonic  chloride  (Trans.,  1893,  63,  547)  or  camphor- 
sulphonic  bromide  (Trans.,  1895,  67,  354),  from  Avhich  inactive 
TT-chlorocamphor  and  racemic  7r-bromocamphor  were  then  obtained  by 
the  method  previously  employed  (Trans.,  1895,  67,  371). 

Inactive  TT-cldorocauqylioric  acid,  Ct()ITj3C10^,  prepared  by  oxidising 
inactive  7r-chlorocamphor  with  nitric  acid,  crystallises  in  Hat  plates  or 
in  prisms,  and  melts  at  about  194 — 195^;  its  anhydride,  Cj^H^gClOg, 
melts  at  193—194°. 

Inactive  Tr-broinocamphoric  acid,  C^^jH^gBrO^,  obtained  in  a  similar 
manner  from  racemic  7r-bromocamphor,  is  a  crystalline  powder  melting 
at  about  203—204^  ;  its  anhydride,  Ci„Hj3BrO.,  melts  at  155—156°. 

These  four  externally  compensated  substances  resemble  the  corre- 
sponding active  compounds  (Kipping,  Trans.,  1896,  69,  913  ;  Lapworth 
and  Kipping,  Trans.,  1897,  71,  1)  very  closely  in  general  properties, 
but  the  inactive  anhydrides  are  not  easily  obtainable  in  large  crystals, 
active  7r-bromocamphoric  anhydride  forms  large,  monosymmetric 
crystals,  measui'ements  of  which  are  given. 

Inactive  trems-Tr-cainphanic  acid,  CjqHj^O^,  is  obtained  by  the  decom- 
position of  the  sodium  salt  of  7r-chloro-  or  7r-bromocamphoric  acid.  It 
crystallises  from  water  in  monosymmetric  prisms,  which  contain  one 
molecule  of  water  of  crystallisation,  but  from  ethylic  acetate  it  is 
deposited  in  anhydrous,  monosjmmetric,  six-sided  plates  ;  the  anhydrous 
crystals  change  in  crystalline  form  at  about  130°  and  melt  at  1 64 — 1 65", 
namely,  at  the  same  temperature  as  the  anhydrous  active  acid. 

Active  trans-TT-camphanic  acid  (Trans.,  1896,  69,  929)  has  been 
further  investigated,  and  has  been  found  to  exist  in  a  number  of 
different  crystal! ographic  modifications ;  it  separates  from  cold  water 
in  hydrated  prisms,  very  similar  to  those  of  the  inactive  acid  in  all 
respects,  and  it  is  also  deposited  in  hydrated  monosymmetric  prisms 
from  its  solution  in  ethylic  acetate ;  when  crystallised  from  benzene,  it 
affords  either  well-defined  orthorhombic  needles  which  contain  one 
molecule  of  water  of  crystallisation,  or  a  microcrystalline  powder  of 
the  anhydrous  acid,  according  to  the  conditions  of  the  experiment. 
From  a  mixture  of  chloroform  and  light  petroleum,  it  is  deposited  in 
large,  transparent,  anhydrous  orthorhombic  prisms  Avhich  change  in 
crystalline  form  at  100°. 

The  conclusions  to  be  drawn  from  these  and  other  facts  bearing  on 
the  relation  )»et\veen  the  active  and  inactive  trans-7r-camphanic  acids 
are  discussed  in  the  following  paper. 

Inactive  cis-Tr-cainphanic  acid,  Cj^Hj^O^,  is  the  principal  product  of  the 
distillation  of  trans-7r-camplianic  acid.  It  crystallises  in  large,  trans- 
parent, hexagonal  plates,  which  are  indistinguishable  from  those  of  the 
corresponding  active   acid   (Trans.,   1896,  69,   943)   except   in  optical 
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behaviour  ;  the  eiystals  of  the  active  acid  are  circularly  polarising  and 
all  of  one  kind,  whereas  thos^e  of  the  inactive  substance  show  either 
right-  or  left-handed  circular  polarisation.  It  is  thus  possible  to 
separate  this  externally  compensated  cis-7r-caniphanic  acid  into  its 
(1-  and  isomeric  components. 

Inactive  traws-crimpIiotricrrrboxi/Jic  rich  J,  C^^Hj^O,;,  is  obtained  when 
inactive  tran5-77-camphanic  acid  is  oxidised  with  nitric  acid ;  it  crystal- 
lises from  water  in  lustrous  transparent,  monosymmetric  prisms,  which 
differ  fi'om  those  of  the  active  acid  (Trans.,  1896,  69,  951)  deposited 
under  similar  conditions  in  being  anhydrous,  and  consequently  also 
in  crystalline  form.  It  melts  at  224 — 225^,  whereas  the  active  acid 
melts  at  196— 197°. 

Inactive  traji?.- cam  phot  Acarhoxylic  anhydride  forms  transparent, 
monosymmetric  crystals  which  are  remarkably  similar  to  those  of  the 
active  anhydride  ;  it  melts  at  25.3 — 254°  whether  heated  alone  or  with 
an  approximately  equal  quantity  of  the  active  substance. 


*71.  "Racemism   and  pseudoracemisin."      By  F.  Stanley   Kipping. 
Ph.D..  D.Sc,  and  William  Jackson  Pope. 

The  data  afforded  by  a  compaiison  of  the  physical  and  crystallo- 
grapliic  properties  of  the  optically  inactive  substances  described  in  the 
preceding  paper  Avith  those  of  the  corresponding  active  compounds 
(Trans.,  1896,  69,  913),  and  a  number  of  other  facts  collected  during 
the  investigation  of  various  active  and  inactive  7r-derivatives  of  cam- 
phor, have  led  the  authors  to  the  conclusion  that  the  present  classifica- 
tion of  externally  compensated  substances  into  (o)  mere  mixtures  and 
{h)  racemic  compounds,  requires  modification. 

It  has  been  found  that  optically  inactive  substances  which  are  not 
mere  mixtures  of  individual  crystals  of  each  of  the  enantiomorphous 
components  are  either  very  similar  to,  or  extremely  different  from, 
their  isomeric  constituents  in  all  those  pi"operties  more  immediately 
connected  with  crystalline  structure  ;  no  intermediate  degree  of  simi- 
larity is,  in  fact,  observable  in  any  case  where  these  properties  have  been 
thoroughly  examined. 

Such  externally  compensated  substances  fall,  therefore,  into  two 
groups.  Those  which  closely  resemble  the  corresponding  active  com- 
pounds are  called  ^;5ei<//wrtce?/i?c,  the  name  racemic  compound  being 
reserved  for  those  of  the  other  group,  of  which  racemic  acid  is  the 
classical  example. 

The  subdivision  of  optically  inactive  compounds  has,  not  only  an 
experimental,  but  also  a  theoi'etical  basis.  It  can  be  shown  that,  in 
accordance  with  tlie  present  theory  of  crystalline  structure,  optically 
active  and  racemic  compounds  cannot  assume  the   same  type  of  homo- 
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geneons  crystalline  strnctiu'e,  but  that  an  externally  compensated  sub- 
stance may  form  crystalline  individuals  extremel}'  similar  to,  but  still 
not  identical  with,  those  of  its  active  isomerides  ;  in  the  latter  case,  the 
crystals  consist  of  mere  intercalations  of  those  of  the  active  modifica- 
tions, and  the  non-identity  is  the  result  of  the  disturbance  set  up  by 
intercalation.  It  is  to  these  substances  that  the  term  pseudoracemic  is 
applied. 

Definitions  of  pseudoracemic  and  of  racemie  compounds  based  on  these 
considerations  are  given,  and  some  of  tlie  properties  of  the  two  classes 
of  substances  are  then  discussed.  It  is  pointed  out  that  the  melting 
point  of  an  externally  compensated  substance  does  not  afford  conclu- 
sive evidence  as  to  its  nature  at  ordinary  temperatures,  inasmuch  as 
changes  in  crystalline  form  frequently  occur  with  a  change  in  tempera- 
ture, and  a  mere  mixture  may  become  a  racemie  compound,  and  vice 
versa  before  the  melting  point  is  reached  ;  numerous  experiments  are 
quoted  in  support  of  this  view.  It  is  also  concluded  that  solubility 
detei^minations  are  valueless  as  a  means  of  deciding  between  the  three 
classes  of  externally  compensated  substances. 

The  properties  of  a  number  of  inactive  substances  described  by 
Aschan,  Emil  Fischer,  Liebisch,  Wallach,  and  others  are  briefly  dis- 
cussed, and  reference  is  made  to  a  recent  paper  by  Walden,  which 
deals  with  the  characteristics  of  optically  active  and  racemie  compounds. 

Discussion. 

Dr.  Bone  enquired  what  was  the  practical  criterion  between  a  mixture 
of  two  optically  active  substances  and  a  racemie  compound  proper,  and 
whether  there  is  any  difference  between  the  readiness  with  which  the 
racemie  and  pseudoracemic  forms  can  be  resolved. 

Dr.  Kipping  said  that,  in  the  majority  of  cases,  it  is  very  difficult  to 
distinguish  between  mixtures  and  racemie  compounds  except  by  crys- 
tallographic  examination,  but  Liebisch's  rule,  that  the  density  of  a 
racemie  compound  is  different  from  that  of  its  optically  active  isomeride, 
if  confirmed  by  further  experimental  data,  might  be  made  use  of  in 
many  cases.  Theoretically  a  i-acemic  compound  would  probably  be 
resolved  into  its  components  less  readily  than  a  pseudoracemic  substance, 
but  when  using  the  methods  at  present  known  for  the  separation  of 
externally  compensated  substances,  it  seems  improbable  that  any  genei'al 
difference  in  this  respect  would  be  noticed. 

*72.  "Note  on  some  new  gold  salts  of  the  Solanaceous alkaloids." 
By  H.  A.  D.  Jowett,  D.Sc. 

When  hyoscine  hydrobromide  and  auric  chloride  are  mixed,  either  in 
concentrated,  dilute,   neutral    or   acid  solution,    a   red  precipitate   is 
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formed  which  can  be  crystallised  from  a  hot  aqueous  solution 
acidulated  with  hydrochloric  acid.  On  analysis,  the  salt  is  found  to  be 
an  additive  compound  of  auric  chloride  with  hyoscine  hydrobromide 
[B'HBr'AuCL].  When  this  experiment  is  conducted  in  the  presence 
of  a  large  excess  of  hydrobromic  acid,  a  chocolate  coloured  precipitate 
is  foi"med  which  can  be  recrystallised  from  hot  dilute  hydrobromic  acid 
and  forms  chocolate  coloiu'ed  prisms,  which,  on  analysis,  prove  to  be 
the  auribromide  of  the  base  [B'HBr'AuBrg].  Even  when  excess  of 
hydrochloric  acid  is  present  the  aurichloride  is  not  formed.  The 
analogous  compounds  of  hyoscyamine  and  atropine  were  formed  by 
similar  reactions  and  resemble  the  corresponding  salts  of  hyoscine  in 
chemical  and  physical  properties. 

Experiments  were  made  to  determine  whether  the  bromaurichloride 
of  formula  B'HBr'AuCL  was  an  isomorphous  mixture  of  aurichloride 
and  auribromide,  in  view  of  the  evidence  adduced  by  Herty  (J.  Am.  C.  &'., 
xviii.,  130)  regarding  the  composition  of  the  salt  formed  by  mixing 
solutions  of  platinic  chloride  and  potassium  bromide  (KoPtCl^Bro).  It 
was  proved,  however,  that  this  view  could  not  be  adopted  for  the  con- 
stitution of  the  gold  salt,  which  must  therefore  be  considered  a  true 
chemical  compound. 

*73.  '•Production  of  camphenol  from  camphor."     By  J.  E.  Marsh. 
M.A.,  and  J.  A.  Gardner,  M.A. 

The  authors  have  described  (Trans.,  1897,  71,  285)  the  produc- 
tion of  an  isomeride  of  camphor,  camphenol.  This  substance  was 
obtained  by  the  action  of  strong  sulphuric  acid  on  chlorocamphene, 
Cj^Hj-Cl.  Camphenol  is  produced  by  the  action  of  the  same  reagent 
on  camphene  dichloride,  CjqHj.jCIo,  which  is  the  immediate  product  of 
the  action  of  phosphorus  pentachloride  on  camphor.  The  same  cam- 
phenol is  apparently  produced  from  both  the  isomerides  of  the  formula 
CjqHj,.C1o,  obtained  from  ordinary  camphor,  and  a  satisfactory  yield  is 
obtained  in  both  cases.  The  action  of  strong  sulphuric  acid  on  other 
chloro-derivatives  of  terpenes  has  been  examined.  In  particular, 
turpentine  dihydrochloride  behaves  in  a  manner  very  similar  to  the 
camphor  derivative,  but  the  natiu-e  of  the  product  of  the  reaction  has 
not  yet  been  determined. 

*74.  ''  Preliminary  note  on  the  oxidation  of   fenchene."    By  J.  A. 
Gardner  and  G.  B.  Cockburn. 

Fenchene  prepared  from  the  fenchone  of  fennel  oil  by  a  modification 
of  Wallach's  method  was  oxidised  on  the  water  bath  by  modei\ately 
dilvite  nitric  acid  (1  part  strong  acid  to  1  part  water).  The  oxidation 
was  complete  in  three  days.    After  distilling  with  steam,  the  acid  liquid 
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was  neutraKsed  Avitli  sodium  carbonate  and  extracted  with  ether,  to 
eliminate  some  insoluble  oily  matter.  The  alkaline  liquid  was  now 
acidified  and  repeatedly  extracted  with  ether.  On  evaporating  the 
ether,  a  syi'up  was  obtained  which  gradually  crystallised.  The 
crystals  were  purified  from  oily  matter  by  washing  with  chloroform, 
and  after  recrystallisation  from  water  melted  at  207^ ;  they  proved  to 
consist  of  cis-camphopyric  acid.  The  oily  substance,  separated  by  chloro- 
foi-m,  was  distilled  under  diminished  pressure.  A  considerable  amount 
of  decomposition  took  place,  and  an  oil]  and  a  solid  distilled  over. 
The  solid  was  crystallised  from  alcohol,  and  proved  to  be  camphopyric 
anhydride  (m.  p.  187°). 

The  yield  of  camphopyric  acid  was  about  9 — 10  per  cent,  of  the 
fenchene  taken. 

75.  "  Apiin  and  apigenin,"     By  A.  G.  Parkin. 

In  a  preliminary  notice  upon  this  subject  {Proc,  1897, 13,  53),  some 
derivatives  and  decomposition  products  of  apigenin  wei'e  described ; 
these,  together  with  an  account  of  further  work  upon  this  colouring 
matter  are  included  in  the  present  paper.  The  formation  of  phloro- 
glucol  and  parahydroxyacetophenone,  as  the  principal  products  of  the 
gentle  action  of  alkali  upon  apigenin,  have  been  confirmed,  and  it  is 
now  shown  that,  at  200°,  protocatechuic  acid,  parahydroxybenzoic  acid, 
and  phloroglucol  are  obtained  in  the  same  way.  These  results  confirm 
those  of  Gerichten  [Ber.,  1876,  9,  1124),  except  as  regards  the  pro- 
duction of  parahydroxyacetophenone,  which  is  not  mentioned  by  him.  On 
methylation,  apigenin  forms  a  dimethyl  ether,  Cj-Hg03(OCH.>).3,  yellow 
needles,  m.  p.  171 — 172°,  which  furnishes  with  alcoholic  potash  a  potas- 
sium salt,  decomposed  by  water,  and  with  acetic  anhydride  a  monacetyl 
derivative,  Cj-H-0.>(OCHo)2C2H30,  colom-less  needles,  m.  p.  195 — 196°. 
The  diethyl  ether,  Ci-HsO.XOCoH-)^,  yellow  needles,  melts  at  161—162°, 
and  its  monacetyl  derivative,  C^.H-03(OCoH5).,C.,H.,0,  colourless  needles, 
;\t  181 — 182°.  As  previously  shown,  apigenin  contains  3  hydroxyl 
groups,  consequently  one  is  in  the  ortho-position  to  a  carbonyl  group. 
Decomposed  with  alcoholic  potash,  the  dimethyl  ether  yields  anisic 
aldehyde,  anisic  acid,  and  a  phloroglucol  derivative,  ethylparahydroxy- 
benzoic  acid  being  formed  from  the  diethyl  ether  under  similar 
conditions. 

These  results,  with  the  exception  of  the  production  of  protocatechuic 
acid  by  means  of  alkali,  point  to  a  close  relationship  between  apigenin 
and  chrysin,  Cj^H^qO^,  the  colouring  matter  of  poplar  buds,  which 
3'ields  on  decomposition  phloroglucol,  benzoic  acid,  and  acetophenone. 
It  is  probable  that  apigenin  is  a  hydroxychrysin. 

This  suggested  relationship  is  borne  out  by  the  dyeing  properties  of 
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the  two  coloiu'ing  matters,  which  show  a  close  similarity.  The  forma 
tion  of  protocatechuic  acid  from  apigenin  appears  to  be  the  result  of 
an  oxidising  action,  for  there  is  no  evidence  of  a  catechol  nucleus  in 
this  substance.  Further  experiments  upon  its  constitution  are  in 
progress. 

In  the  previous  communication  {loc.  cit.),  the  author  erroneously 
assigned  the  discovery  of  the  glucosoidal  natiu"e  of  apiin  and  the  pre- 
paration of  pure  apigenin  to  Gerichten,  instead  of  to  Lindenhorn 
[Inaug.  diss.  Wtirzburg,  1867). 

76.  "  Rliamnaziii."     By  A.  G.  Perkin  and  H.  W.  Martin. 

Rhamnazin  was  isolated  from  Persian  berries  by  one  of  the  authors 
and  J.  Geldard  (Trans.,  1895,  67,  496),  and  shown  to  be  a  quercetin- 
dimethylether.  The  present  investigation  was  instituted  to  determine 
the  position  of  the  methoxyl  groups.  On  methylation,  it  yielded 
quercetintetramethylether,  and  from  this  result  and  other  experiments 
described  in  the  paper,  it  evidently  contains  no  methoxyl  group  in 
the  phloroglucol  nxicleus  in  the  ortho-position  relatively  to  the 
carbonyl  group.  By  fusion  with  alkali  at  200^,  rhamnazin  yielded 
phloroglucol  and  protocatechuic  acid,  and  digestion  with  boiling  alcoholic 
potash  gave  vanillin,  vanillic  acid,  and  a  non-crystalline  phloroglucol 
derivative.  Oxidised  by  air  in  alkaline  solution,  vanillic  acid  and  a  similar 
phloroglucol  derivative  were  obtained.  Xo  free  phloroglucol  resulted 
from  either  of  these  decompositions.  Taking  into  consideration  that 
though  the  dyeing  properties  of  rhamnazin  are  extremely  feeble  it 
must  still  be  considered  a  colouring  matter,  these  results  indicate  that 
it  has  the  constitution  of  a  rhamnetinmonomethylether. 

77.    ' '  Experimental  verification  of  vant  Hoff"s  constant  in  very  dilute 
solutions.     By  Meyer  Wilderman,  Ph.D. 

In  van't  Hoff's  thermodynamic  argument,  the  solutions  are  assumed 
to  be  very  dilute,  and  the  same  assumption  is  made  in  the  deductions 
from  it  of  Planck,  Riecke,  Lorentz,  Bolzmann,  and  others.  The  experi- 
mental verification  in  dilute  solutions  of  vant  Hoff's  law  is  therefore 
especially  important.  The  freezing  point  method  has  been  worked  out 
with  greater  accuracy  for  the  purpose  of  this  investigation  (Trans., 
1895, 67,  1  ;  Lewis,  "  On  the  Real  and  Apparent  Freezing  Point  and  the 
Freezing  Point  Methods,"  Proc.  Royal  Society,  1896 ;  Zeitsch.fur  physik. 
Chemie,  1896,  19,  233). 

The  author  has  determined  van't  Hoff's  constant  in  dilute  solutions 
with  thermometers  graduated  to  j^th  and  yoVo*^  ^^  ^  degree  re- 
spectively, simultaneously  for  a  sei-ies  of  compounds,  cane  sugar,  alcohol, 
urea,  acetone,  aniline,  phenol,  dextrose,  resorcin,  maltose,  milk  sugar,  at 
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converging  temperatures  above  and  below  the  freezing  points,  using 
clifEerent  parts  of  the  scale  of  both  thermometers.  Small  deviations  only 
from  the  theoretical  value  of  1  -87  are  found,  due  to  the  different  sources 
of  experimental  error,  van't  Hoff's  constant  being  thus  confirmed  in 
dilute  solutions. 

78.    "  The  isomeric  dibromethylenes."     By  Thomas  Gray,  B.Sc. 

This  paper  contains  a  record  of  an  attempt  to  prepare  the  stereo- 
isomeride  of  symmetrical  dibromethylene.  The  following  reactions  are 
discussed  :  (1)  the  reduction  of  tribromethane  by  sodium  ethoxide;  (2) 
the  union  of  acetylene  with  bromine  ;  (3)  the  reduction  of  acetylene  tetra- 
bromide  ;  and  (4)  the  addition  of  hydrogen  bromide  to  bromacetylene. 

By  the  first  of  these  methods,  Tawildarow  (Ann.,  1875,  176,  22) 
obtained,  in  addition  to  CHoICBr.,,  a  liquid  boiling  at  157°  and  having 
the  formula  CHoBro.  The  author  confii^ms  the  observation  of  Michael 
{Amei'.  C'hern.  Jowm.,  1883,  5,  192),  and  finds  that  the  only  product  of 
this  reaction,  under  varying  conditions  of  concentration,  is  CH.,!CBr., 
and  he  attributes  Tawildarow's  observation  to  the  formation  of 
bromacetyl  bromide  by  oxidation  during  the  process  of  distillation. 

The  product  of  thi-ee  other  reactions  is  shown  to  be  in  every  case  the 
same  symmetrical  dibromethylene  (CHBriCHBr),  boiling  at  110^.  The 
author  considers  that  the  formation  of  this  svxbstance  by  the  fom-th 
method,  and  the  probable  instability  of  the  cis-modification,  which  should 

result    from  the   second    reaction,   point    to  the  formula  ••  as 

Br-C-H 

representing  the  structure  of  the  symmetrical  dibromethylene  at  present 

known. 

At  the  next  meeting,  on  Thm'sday,  June  1 7th,  there  will  be  a  Ballot 
for  the  election  of  Fellows,  and  the  following  Papers  will  be  received. 
The  authors  of  those  marked  with  an  asterisk  have  announced  their 
intention  of  being  present. 

•'  The  reduction  of  peii;hiocyanic  acid."  By  F.  D.  Chattaway,  M.A., 
and  H.  P.  Stevens,  B.A. 

*  ••  ^Molecular  refraction  of  dissolved  salts  and  acids."  Part  II.  By 
J.  H.  Gladstone,  D.Sc,  F.E.S.,  and  W.  Hibbert. 

*  "  On  a  space  formula  for  benzene."  By  J.  Norman  Collie,  Ph.D., 
F.R.S. 

*  "  On  the  production  of  some  nitro-  and  amido-oxypicolines."  By 
A.  Lapworth,  D.Sc,  and  J,  Norman  Collie,  Ph.D.,  F.R.S. 

"  The  so-called  hydrates  of  iso-propyl  alcohol."  By  T,  E.  Thorpe, 
LL.D.,  F.R.S. 
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June  17th,  1897.     Professor  Dewar,  F.R.S.,  President,  in  the  Chair. 
Mr.  Samuel  Pollitt  was  formally  admitted  a  Fellow  of  the  Society. 

A  Certificate  was  read  for  the  first  time  in  favour  of  Mr.  Oscar 
Cruttmann,   12,  Mark  Lane,  E.C. 

The  following  were  duly  elected  Fellows  of  the  Society  : — William 
Ackroyd  ;  Walter  Harry  Barlow  ;  William  Malam  Brothers  ;  Cxerald 
Noel  Brown  ;  Ernest  Stuart  Cameron  ;  Medwin  C.  Clutterbuck,  B.Sc, 
Ph.D.  ;  William  Cranfield  ;  A.  Biklerbeck  Gomess  ;  Frederick  Roscoe 
Grundey,  B.Sc.  ;  Edward  Halliwell ;  Frank  William  Harbord ;  Harold 
Harman  ;  B.  J.  Harrington,  Ph.D.  ;  John  Edwin  Mackenzie,  B.Sc, 
Ph.D.  ;  William  Robertson  Pollock  ;  Lionel  Walter  K.  Scargill,  B.A. ; 
James  Porter  Shenton  ;  William  Taverner. 

Of  the  following  papers,  those  marked  *  were  read  : — 

*79.  "Molecular  refraction  of  dissolved  salts  and  acids."    Part  II. 
By  J.  H.  Gladstone,  D.Sc,  F.R  S.,  and  W.  Hibbert. 

The  present  paper  is  a  continuation  of  a  previovis  communication  to 
the  Society  two  years  ago,  under  the  same  title  (Proc,  1895, 11, 120). 
It  is  especially  concerned  in  replying  to  the  questions,  "  Has  a  salt  the 
same  molecular  refraction  whether  it  be  in  the  crystalline  state  or  in 
solution?"  and  ''How  far  is  any  refraction  change  dependent  on  the 
solvent  used  ? "  The  paper  also  gives  some  conclusions  to  which  the 
data  appear  to  lead. 

In  a  table  previovisly  published  (Trans.,  1895,  67,  831),  there  were 
many  comparisons  between  the  specific  refraction  of  solid  salts  and  their 
value  in  solution,  but  no  crystals  were  examined  excepting  those  which 
had  only  one  axis,  or  where  the  different  indices  were  very  near  together. 
By  adopting  the  method  of  Damien  as  suggested  by  Pope,  we  now  add 
seventeen  more  cases  having  two  or  three  indices  of  refraction.  The 
observations  are  in  accordance  with  the  conclusions  pi-eviously  drawn, 
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the  refraction  of  the  salt  in  solution  being  in  some  cases  greater,  and 
in  other  cases  smaller,  than  that  of  the  crystallised  body.  The  change 
of  refraction  however  rarely,  if  ever,  amounts  to  4  per  cent. 

In  making  experiments  on  the  effect  of  different  solvents,  we  have 
examined  nine  salts  and  acids,  including  those  published  in  1870 
(Trans.,  1870,  23,  101).  The  first  result  is  to  show  that  the  specific 
refraction  of  the  substances  dissolved  in  water  does  not  generally  differ 
much  from  the  value  yielded  by  solution  in  other  solvents.  If,  how- 
ever, we  examine  those  substances  which  show  a  great  change  of  refrac- 
tion when  deduced  from  different  strengths  of  solution  in  water,  the 
result  is  very  striking.  A  comparison  of  hydrochloric  acid  when 
dissolved  in  water  and  in  different  alcohols  and  ethers,  is  shown  in  a 
diagram  of  curves.  Whilst  in  water  the  specific  refraction  of  the  acid 
is  raised  in  the  first  instance  from  about  O'SOO  to  0-386,  and  then 
gradually  rises  on  dilution  to  0*400,  the  acid  dissolved  in  the  different 
alcohols  shows  a  lower  starting  point  and  a  more  gradual  rise,  in  the 
following  order  :  methyl,  ethyl,  amyl,  and  capryl  alcohols  ;  followed  by 
a  very  low  starting  point  in  the  case  of  ethyl  ether,  with  an  actual 
deci'ease  on  dilution,  and  by  scarcely  any  change  at  all  in  the  case  of 
amylic  ether. 

In  the  case  of  lithium  chloride,  which  gives  in  water  a  curve  rising 
on  dilution  second  only  to  that  of  hydrochloric  acid  itself,  the  solution 
in  alcohol  yields  a  curve  very  similar  in  character.  Ferric  chloride, 
which  is  the  most  striking  instance  of  a  great  decrease  in  refraction 
occurring  on  dilution  with  water,  shows  also  a  decrease  when  it  is  dis- 
solved in  alcohol  and  acetic  ether.  Xitric  acid,  when  mixed  with  water, 
shows  a  great  change  of  specific  refraction,  but  when  dissolved  in  nitro- 
benzene shows  little  if  any. 

The  authors  express  their  growing  conviction  that  neither  the  salt 
nor  the  solvent  really  changes  its  specific  refraction,  but  that  by  their 
interaction  some  new  product  or  products  result,  in  quantities  deter- 
mined by  the  proportionate  amount  of  the  two  original  substances. 
The  action  may  be  one  of  dissociation  or  of  association,  or  of  some 
hitherto  unrecognised  redistribution.  It  is  the  changing  proportion  of 
this  tertium  quid  which  makes  itself  apparent  by  the  changing  specific 
refraction  of  the  solution. 


Discussion. 

The  President  said  that  the  Society  was  much  indebted  to  Dr. 
Gladstone  for  this  last  addition  to  his  great  work  on  the  refractive 
indices  of  chemical  substances.  He  wished  it  were  possible  to  determine 
directly  the  refractive  index  of  fluorine,  which  seemed,  from  Dr. 
Gladstone's  results  with  fluorine  compounds,  to  possess  the  smallest 
refractive  power  of  any  of  the  elements. 
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Professor  Duxstan  asked  whether  the  authors  had  considered  the 
possible  influence  of  the  formation  of  the  alkyl  chlorides  on  the 
solutions  of  hydrogen  chloride  in  alcohols. 

Dr.  Gladstone,  in  reply,  said  they  had  been  unable  to  detect  the 
formation  of  any  alkyl  chloride  in  the  solutions. 


^80.  '*  On  a  space  formula  for  benzene." 

Ph.D.,  F.R.S. 


By  J.  Norman  Collie, 


In  this  formula  six  tetrahedra  (to  represent  the  six  carbon  atoms) 
are  arranged  symmetrically  in  space  equidistantly  from  a  common 
centre,  and  so  that  they  would  occupy  the  six  solid  angles  of  an  octahedron. 
They  are  connected  also  symmetrically  with  one  another  by  single  link- 
ings.  If  the  six  hydrogen  atoms  (of  benzene)  are  then  arranged  sym- 
metrically on  these  tetrahedra,  it  will  be  found  that  there  will  be  three 
on  one  side  of  the  figiu-e  and  three  on  the  other  side. 

Movement  in  this  arrangement  might  take  place  in  two  ways,  a  move- 
ment of  each  tetrahedron  about  its  own  centre,  and  a  movement  of  each 
tetrahedron  about  the  centre  of  gravity  of  the  whole  mass. 

In  the  first  case,  simultaneous  rotational  movement  of  each  tetrahedron 
about  its  centre  would  bring  the  combined  hydrogen  atoms  towards  the 
centre  of  the  mass  in  two  distinct  sets  ;  those  on  the  1,  3,  5  carbon  atoms 
and  those  on  the  2,  4,  6  carbon  atoms,  and  a  projection  of  this  configu- 
ration might  be  expressed  as  follows  : 


In  the  second  case,  movement  about  the  common  centre  would  alter 
the  relative  positions  of  the  tetrahedra  with  regard  to  one  another, 
bringing  into  play  the  six  unsaturated  points  of  attraction  on  these 
tetrahedra.  The  projection  of  these  different  phases  can  be  represented 
by  the  following  formulae  : 


First  phase. 


H 

Kekule's 
formula. 


H 

Centric 
formula. 


Kekule's 
formula. 


Last  ]jhase. 
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This  space  formula  is  therefore  in  complete  accord  with  that  of  Kekule 
and  the  centric  formula,  and  shows  how  they  are  mutually  convertible 
the  one  into  the  other.  It  also  shows  how  the  supposed  double  bindings 
in  the  Kekule  formula  shift  between  the  carbon  atoms,  thus  rendering 
two  orthochlorobenzenes  impossible.  But  it  differs  from  both,  in  that 
it  shows  how  there  may  be  two  distinct  sets  of  hydrogen  atoms,  and 
that  when  one  set  is  inside  the  molecule,  the  other  set  is  outside  the 
molecule. 

It  can  offer  an  explanation  also  of  the  fact  that  when  one  set  of 
groups  is  present  in  a  benzenoid  compound,  further  substitution  gives 
ortho-  and  para-diderivatives ;  whilst,  when  another  set  is  present,  on 
further  substitution  meta-diderivatives  only  are  formed. 

When  chlorine  acts  on  nitrobenzene,  the  chief  product  is  metachloro- 
nitrobenzene.  The  nitro-group  belongs  to  the  group  that  favours  the 
production  of  meta-diderivatives.  This  nitro-group,  being  in  a  sense 
unsaturated,  might  possess  a  certain  amount  of  "  residual  affinity  " 
which  would  be  sufficient  to  attract  the  entering  chlorine  molecule,  and 
direct  it  towards  the  hydrogen  atoms  that  come  to  the  centre  at  the 
same  moment  that  it  does  itself. 


NO2CI2 


"^/NOgCl^" 


On  the  other  hand,  in  the  case  of  chlorobenzene,if  nitric  acid  be  allowed 
to  react  with  it,  no  such  additive  compound  would  be  produced,  and  the 
attraction  of  the  three  hydrogen  atoms  attached  to  the  other  three  carbon 
atoms  might  just  be  sufficient  to  determine  its  reaction  with  them. 


CI 


M<       H 

HNO3 

H 


CI 


H      H 


NO2 


CI 


-NO2  H 
and 

H  H'^     H 


ViaiM. 


ortho. 
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Discussion. 

Professor  Tilden  thought  the  paper  a  valuable  contribution  to  the 
theory  of  the  construction  of  the  benzene  molecule,  though  he  felt  doubt- 
ful about  the  validity  of  the  division  of  the  substituents  into  saturated 
and  unsaturated,  since  this  distinction  was,  in  any  case,  not  a  sharp  one. 

Mr.  Sworn  considered  that  the  foimula  proposed  did  not  differ 
materially  from  the  octahedi-al  formula  of  Yictor  Meyer  and  others,  nor 
did  the  explanation  by  the  law  of  substitution  now  suggested  differ 
substantially  from  one  proposed  by  himself  in  a  paper  published  in 
the  PhiJoso2)hical  Magazine. 

Dr.  Kipping  said  he  was  not  satisfied  with  the  conclusion  that  three 
hydrogen  atoms  in  benzene  occupy  different  positions  to  the  other  three. 
If  this  were  true  then  two  monosubstitution  derivatives  become  possible. 
From  the  readiness  with  which  rings  are  formed  from  side  groups,  it 
would  appear  that  the  meta-position  corresponds  with  the  ortho- 
position. 

Mr,  Friswell  said  that  the  ordinary  nitration  of  toluene  gave 
a  mixture  of  about  65  parts  of  orthonitrotoluene  and  35 
of  paranitrotoluene,  or  very  nearly  2  to  1.  In  conjunction  with 
Dr.  T.  A.  Lawson  he  had  endeavoured  to  alter  these  proportions. 
Every  possible  variation  of  temperature  down  to  nitration  at  or  near 
zero  or  as  high  as  40°,  every  variation  of  nitrating  mixture  from  large 
proportions  of  sulphui'ic  acid  to  the  use  of  nitric  acid  alone,  every 
variation  in  the  order  and  rate  of  mixture,  the  nitration  of  toluene  in 
which  paranitrotoluene  had  been  previously  dissolved,  had  been  tried. 
Yet  no  important  variation  of  the  proportions  of  the  two  products 
had  been  produced.  Mr.  A.  G.  Green  had  repeated  these  experiments, 
and  confirmed  them.  The  space  formula  now  suggested  by  Dr.  Collie 
afforded  an  explanation,  since  there  were  two  orthohydrogen  atoms 
during  the  rotation  postiilated  inside  the  x'ing,  and  only  one  para- 
hydrogen  atom  in  that  condition.  He  had  long  considered  this 
problem,  and  he  had,  in  conjunction  with  Mr,  C.  Mills,  commenced  to 
experiment  in  order  to  ascertain  whether  the  results  might  not  be 
due  to  the  existence  of  two  isomeric  toluenes. 

Professor  Collie,  in  reply,  pointed  out  that  the  space  formula  for 
benzene  which  he  had  projDOsed  was  necessarily  similar  in  many  respects 
to  Others,  notably  those  of  Yaubel  and  Sachse  ;  but  the  point  on  which 
he  wished  to  lay  especial  stress  was,  that  there  were  two  sets  of  hydi'O- 
gen  atom?:,  and  that  when  one  set  was  inside  the  molecule  the 
other  set  was  outside. 
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*8l.  "On  the  production  of  some  nitro-  and  amido-  oxypicolines." 
By  A.  Lap  worth,  D.Sc,  and  J.  Norman  Collie,  Ph.D.,  F.R.S. 

When  diosjpicoline  (Trans.,  1891,  59,  617)  is  wai'med  with  60  per 
cent,  nitric  acid,  a  nitro-compound  is  at  once  produced,  CgHyN02  + 
HNOo  =  CgHgXoO^  +  HoO.  This  nitrodioxypicoHne  possesses  all  the 
properties  of  a  nitrophenol,  it  is  light  yellow  in  colour,  and  forms  salts 
with  bases. 

When  it  is  carefully  reduced  with  tin  and  hydrochloric  acid,  an 
amido-oxypicoline  results,  but  should  the  temperatiu-e  rise  too  high  a 
secondary  reaction  occurs  and  a  trioxypicoline  is  formed  instead, 
(1)  C,H,X20,  +  3H,  =  C,HeNO,(XH,)  +  2H,0,  (2)  C,H,XO,XH,  +  H,0 
=  CgHg]S"Oo(OH)  +  XHg.  The  molecular  constitution  of  these  three 
compounds  may  be  expressed  by  the  formulas : 

/^\  /^\  /^\ 

CH,— C    C-OH   CH— C    COH    CH,— C    COH 

■^11       I  -   I  I       I  3   I  I       I 

HC    CNO.,      HC    CNH,      HC    COH 
OH  OH  OH 

Xitro-compound.  Amido-compoimd.  Trioxypicoline. 

The  amido-compound  is  remarkable  for  the  series  of  brilliant  colours 
it  produces  when  treated  with  various  oxidising  agents :  deep  indigo- 
blue  with  ammonia  and  air,  orange  yellow  with  nitric  acid,  a  deep 
moss  green  with  alkaline  ferricyanide  of  potassium,  and  a  brilliant 
magenta  with  weak  acetic  acid  and  potassium  bichromate.  These 
colorations  are  very  similar  to  those  produced  when  various  alkaloids 
are  treated  in  a  similar  manner.  This  amido-oxypicoline  forms  salts 
with  strong  mineral  acids  but  is  also  capable  of  liberating  carbon 
dioxide  from  alkaline  carbonates. 

When  its  hydrochloride  is  only  partially  neutralised  with  sodium 
carbonate  and  the  solution  is  boiled,  an  excessively  insoluble  substance 
separates,  which  seems  to  be  a  compound  of  the  dioxyamidopicoline 
and  the  trioxypicoline,  2CgHgNO,,(XH,)  +  HoO  =  C\oHi3N304-HNH3-f 
HoO.  This  insoluble  compound  by  persistent  boiling  with  strong 
hydrochloric  acid  is  finally  changed  into  the  trioxypicoline  and 
ammonia. 

The  trioxypicoline  may  be  prepared  at  once  from  the  dioxyamido- 
picoline hydrochloride,  by  using  the  full  amount  of  sodium  carbonate 
necessary  to  neutralise  the  hydrochloric  acid,  and  then  boiling  for  half 
an  hour.     It  then  crystallises  out  in  long,  needle-shaped  crystals. 

This  trioxypicoline  resembles  pyrogallol  in  many  of  its  reactions, 
it  is  an  excessively  powerful  reducing  agent,  and  in  alkaline  solution 
will  develop  photographs.     It  will  precipitate  silver  from  a  solution 
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containing  a  considerable  quantity  of  free  nitric  acid,  and  it  also  gives 
with  oxidising  agents  a  series  of  colour  tests  similar  to  those  of  the 
dioxyamidopicoline. 


*82.  "  Further  experiments  on  the  absorption  of  moisture  by  deliques- 
cent substances."     By  H.  Wilson  Hake,  Ph.D. 

In  a  preliminary  note  (Proc,  1896,  12,  33)  the  author  showed  that 
certain  deliquescent  salts,  when  exposed  to  the  air,  attained  a  maximum 
of  hydration,  and  that  its  maximum  corresponded  to  a  definite  number 
of  molecules  in  a  large  number  of  cases. 

In  the  preliminary  experiments  no  reference  was  made  to  the  vapour- 
pressvu-e  of  water  in  the  air,  liut  in  experiments  since  made,  the  con- 
dition of  the  atmosphere  as  regards  moisture  has  been  carefully  noted, 
or  an  artificially  satui"ated  atmosphere  has  been  contrived  under  known 
conditions  of  temperature. 

Having  now  experimented  with  10  deliquescent  chlorides  (lithium, 
magnesium,  cadmium,  calcium,  copper,  nickel,  cobalt,  ii'on,  manganese, 
and  platinum),  3  niti-ates  (sodium,  magnesium,  and  manganese)  with 
sulphuric  acid  and  with  sodium  formate,  under  various  conditions,  it  was 
found  that  (1)  they  attract  quantities  of  water  corresponding  in  all 
cases  to  a  dehnite  hydrate,  (2)  after  deliquescing  to  a  maximum  there 
followed  in  all  cases  a  decline  in  weight  and  in  four  instances  the  salts 
returned  to  their  original  hydration  and  crystallised  out,  and  that  (3) 
the  amount  of  hydration,  though  apparently  always  corresponding  to  a 
definite  number  of  molecules  of  water,  is  not  always  the  same,  but  seems 
to  depend  within  certain  limits  both  on  the  temperature  and  the  relative 
humidity  of  the  atmosphere  and  also  on  the  conditions  under  which  the 
air  has  access  to  the  salt. 

The  author  suggests  that  the  ^  above  experiments  demonstrate  the 
phenomenon  of  deliquescence  to  be  caused  by  hydi'ation  of  the 
deliquescent  salt. 

*83.  "  The  fusion  point,  boiling  point,  and  specific  gravity  of  nitro- 
benzene."     By  R.  J.  Friswell. 

Great  discrepancies  are  found  in  the  books  as  to  the  above 
constants. 

Schultz  gives  in  his  first  edition,  1882,  1-2002  at  0"  and  M866  at 
14-4°;  in  his  second  edition,  1-208  at  15°.     Fusion  point  -1-3°. 

Beilstein  gives  the  same,  and  quotes  Mitscherlich  for  the  fusion  point 
and  Kopp  for  the  specific  gravity. 

Gmelin  gives  1-209  and  -F  3°,  and  quotes  Mitscherlich.  As  to  boiling 
points,  Gmelin,  quoting   Mitscherlich,  gives   213°,  Schultz,  1882,  gives 
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210=;   in   1886,  206— 207^  Beilstein  quoting  Stiideler,   205=  at  730 
mm. 

It  would  thus  appear  that  several  of  these  numbers  have  been  quoted 
unverified  for  over  60  years. 

No  statement  of  specific  gravity  of  solid  nitrobenzene  has  been  pub- 
lished excepting  that  in  Watts'  Dictionao-y,  given  to  A.  G.  Green  in  a 
private  communication  by  R.  J.  Friswell.  Determinations'of  the  various 
points  have  been  made.  Calculated  for  comparison  with  water  at 
4°  the  sp.  grs.  are : 

t  d 

Solid 1-5  1-3440 

Liquid 3-8  1-2220 

13-0  1-2160 

28-0  1-1931 

Boiling  point  corrected  209*0°. 
Melting  and  solidifying  point  +  5°. 

Nitrobenzene  is  remarkable  as  having  a  distinctly  coloiu'ed  vapour 
very  closely  resembling  that  of  chlorine.  The  colour  is  easily  visible 
in  a  thickness  of  about  2  inches  and  i«  strongly  marked  when  6 — 8 
inches  are  examined.  The  author  is  not  aware  of  any  other  organic 
vapour  of  so  simple  a  constitution  which  is  visibly  coloured. 

No  bands  of  absorption  are  shown  in  the  visible  spectrum  when 
light  is  transmitted  through  this  vapour.  The  violet  and  blue  are 
absorbed  as  with  the  lluid  but  less  strongly. 

*84.  "The  action  of  light  on  a  solution  of  nitrobenzene  in  con- 
centrated sulphuric  acid."     By  R.  J.  Friswell. 

Nitrobenzene  is,  as  has  long  been  known,  readily  soluble  in  concen- 
trated sulphuric  acid  of  1-84  sp.  gr.  and  upwards,  but  a  comparatively 
small  amount  of  dilution  precipitates  it  and  at  about  1-7  the  solubility 
is  very  slight. 

"VNTien  a  solution  in  pure  concentrated  acid  is  exposed  to  light  it 
slowly  darkens.  When  exposed  to  direct  sunlight,  the  darkening  goes 
on  with  great  rapidity,  and  in  a  few  miniites  the  solution  becomes  quite 
black  and  ojjaque,  then  the  action  ceases.  The  light  from  burning 
magnesium  produces  the  same  effect. 

The  solution  has  been  kept  unchanged  in  the  dark  for  upwards  of 
four  yeai's.  If  the  exposure  to  light  takes  place  in  a  stoppered  bottle, 
a  slight  odour  of  sulphurous  acid  is  perceptible  after  some  time  in  the 
air  above  the  solution. 

If  the  nitrobenzene  thus  used  is  recovered  and  redistilled  and  re- 
dissolved  in  sulphuric  acid  it  behaves  in  exactly  the  same  way. 

Attempts  were  made  to  increase  the  change  by  spreading  the  solution 
on  glass  beads  and  between  sheets  of  glass,  but  the  depth  of  the 
colour  of  the  product  soon  brought  all  change  to  an  end. 
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Several  hundred  grammes  of  the  bhick  solution  were  prepared  and 
attempts  made  to  isolate  the  products  of  change,  but  though  a  brownish 
calcium  salt  was  obtained  and  an  ammonium  salt  in  solution,  the  latter 
decomposed  on  evaporation  with  a  caramel  like  odour ;  what  was  left 
was  treated  with  phosphoric  chloride,  but  no  satisfactorily  pure  product 
could  be  obtained :  the  matter  needs  further  investigation. 

The  rate  of  blackening  of  the  solution  is  undoubtedly  a  measiu'e 
of  the  actinic  power  of  the  light. 

Discussiox. 

Mr.  A.  Ct.  Geeex  remarked  on  the  possible  similarity  between  the 
action  of  sulphiuic  acid  on  nitrobenzene  in  the  presence  of  light,  and 
the  electrolytic  reduction  of  a  solution  of  nitrobenzene  in  sulphuric 
acid  which  had  been  investigated  by  Gattermann.  In  this  case  it  was 
shown  that  at  first  phenylhydrosylamine,  then  paramidophend  was  the 
product. 

Dr.  Hewitt  said  that  he  liad  noticed  that  coloration  occurred  in 
sulphonating  nitrobenzene,  even  in  the  dark. 

The  President  drew  attention  to  the  fact  that  in  its  changes  of 
density  near  its  solidifying  point  nitrobenzene  a^^peared  to  show  the 
same  peculiarity  as  water,  viz.,  an  enormous  change,  but  in  an  opposite 
direction.  The  action  of  light  on  the  nitrobenzene  solution  in  sulphuric 
acid  was  remarkable.  If  a  flash  of  magnesium  light  were  permitted  to 
fall  on  the  nitrobenzene  solution  through  a  quartz  window,  he  thought 
that  the  blackening  would  furnish  a  good  lecture  illustration. 

Mr.  Fkiswell,  in  reply,  said  that  he  thought  it  quite  possible  that 
the  change  in  the  solution  of  nitrobenzene  in  sulphuric  acid  when 
exposed  to  light  was  of  the  same  kind  as  that  induced  by  electrolysis. 
He  had  never  observed  any  coloration  on  sulphonating  nitrobenzene 
when  the  materials  were  pure  and  light  was  excluded. 

85.  "  The  reduction  of  perthiocyanic  acid."   By  F.  D.  Chattaway.  M.A., 
and  H.  P.  Stevens,  B.A. 

The  atoms  forming  the  molecule  of  perthiocyanic  acid  have  been 
assumed  to  be  arranged  in  a  simple  ring  from  the  observation  that  on 
reduction  it  yields  thiourea  and  carbon  bisulphide.  As,  however,  the 
properties  of  the  substance  render  it  probable  that  its  molecule  is  larger 
than  that  represented  by  the  simplest  possible  formula,  HoX^CoSg,  the 
conclusion  that  in  this  complex  molecule  all  the  structural  units  have 
a  similar  atomic  arrangement  is  only  valid  if  the  amounts  of  thiourea 
and  carbon  bisulphide  obtained  on  reduction  approach  those  given  by 
theory.  The  reduction  of  perthiocyanic  acid  has  therefore  been  care- 
fully carried  out  in  vai'ious  ways  to  determine  the  exact  amounts  of 
carbon  bisulphide  and  thiourea  obtainable  and  the  nature  and  amount 
of  any  other  products  of  the  action. 
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When  perthiocyanic  acid  is  reduced  by  tin  and  hydrochloric  acid, 
carbon  bisulphide  and  thiourea  are  produced  in  almost  theoretical 
amount,  H.,iSroC.,So  + 2H  =  CS(XH._,)o  + CS.„  only  very  small  quantities 
of  hydrogen  sulphide  and  carbon  dioxide  are  produced  in  addition,  these 
being  doubtless  formed  by  the  hydrolysis  of  a  small  portion  of  the 
perthiocyanic  acid  under  the  influence  of  the  hydrochloric  acid, 
H,X,C,S3  +  2H.p  =  CS(XH2)2  +  H^S  +  CO^  +  S. 

86.  "  The  so-called  hydrates  of  isopropyl  alcohol."     By  T.  E. 
Thorpe,  LL.D.,  F.R.S. 

Four  hydrates  of  isopropyl  alcohol  are  stated  to  exist;  2C3HgO*H20, 
isolated  by  Erlenmeyer  in  1863;  30^JiP'2B:.fi  and  SCoHgO-HaO, 
discovered  by  Linnemann  in  1865;  and  CoHgO'HoO,  prepared  by 
Ruhemaitn  and  Carnegie  in  1888.  All  these  hydrates  boil  within  a 
comparatively  small  range — from  78^  to  81° — whereas  the  amount  of 
water  they  contain  varies  from  9  to  23  per  cent. 

The  author  gives  reasons  for  doubting  the  existence  of  these  hydrates 
as  distinct  chemical  entities  capable  of  definite  isolation.  By  studying 
the  behaviour  of  mixtures  of  isopropyl  alcohol  and  water,  it  would 
appear  that  within  certain  fairly  wide  limits,  water  and  the  alcohol 
distil  together  in  indefinite  proportions,  and  that  the  water  tends  to 
pass  over  more  rapidly  than  the  alcohol,  and  hence  is  found  in  the 
largest  proportion  m  the  fractions  of  lowest  boiling  point.  There  is 
no  evidence  for  the  existence  of  these  hydrates  at  their  respective  boil- 
ing points.  Xor  is  there  any  more  evidence  for  their  existence  at 
ordinary  temperatures. 

By  synthetically  forming  them  by  the  direct  addition  of  the  required 
amount  of  water  to  the  alcohol,  and  allowing  them  to  partially  evapo- 
rate at  the  ordinary  temperature  of  the  air,  it  is  found  that  the 
alcoholic  strength  of  the  residue  is  greatly  increased;  or,  in  other 
words,  the  water  evaporates  faster  than  the  alcohol,  although  the 
latter  boils  20°  lower  than  the  former.  The  two  substances,  therefore, 
are  not  in  stable  union,  even  at  ordinary  temperatures. 

"When  the  relative  densities  of  the  synthetically  formed  '  hydrates  ' 
are  plotted  in  terms  of  the  amount  of  water  they  contain,  the  values 
are  found  to  lie  on  what  is  practically  a  straight  line ;  or,  in  other 
words,  the  density  of  the  mixtvu*e  is,  within  the  limits  studied,  very 
nearly  a  linear  function  of  the  amount  of  the  constituents. 

87.  "The  carbohydrates  of  the  cereal  straws."     By  C.  F.  Cross, 
E.  J.  Bevan,  and  Claud  Smith. 

This  paper  deals  with  the  results  of  further  investigations  of  the 
products  of  acid  hydrolysis  of  the  cereal  straws  and  of  the  celluloses 
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isolated  from  them,  including  also  the  closely  related  esparto-cellulose. 
The  results  confirm  those  previously  communicated  (Trans.,  1896,  69, 
804 — 818),  that  the  fiu'fural-yielding  constituents  (furfuroids)  are 
selectively  attacked  and  for  the  most  part  (90  per  cent.)  dissolved ;  also 
from  the  exceptionally  high  numbers  for  cupric  reduction,  that  they 
must  exist  in  solution  in  a  fully  hydrolysed  form  (monoses). 

The  solutions  when  neutralised  ferment  with  yeast ;  carbonic 
acid  and  alcohol  are  produced,  and  a  proportionate  effect  lapon 
the  constants  of  the  solution  is  shown  (density,  opticity,  cupric 
reduction,  and  furfural).  Under  the  conditions,  the  proportion  of 
the  celluloses  fermented  amounts  to  30  per  cent,  of  the  total 
dissolved  solids.  Similar  conclusions  are  deducible  from  a  recent  paper 
by  Tollens  (J./ilr  Landio.,  1897,  106 — 107),  in  which  the  fate  of  malt- 
furfuroids  in  beer-fermentations  is  discussed.  The  experimental 
numbers  in  this  paper  show  the  disappearance  of  a  large  proportion  of 
these  constituents  in  the  process. 

Since  the  pentoses  entirely  resist  alcoholic  fermentation,  as  shown  by 
Tollens  {Kohlenltydrate,  ii),  and  further  confirmed  by  the  authors,  as 
well  as  by  later  observations  of  Tollens  privately  communicated,  it  is 
evident  that  the  group  of  furfuroids  thus  fermented  is  constitutionally 
distinct  from  the  pentoses. 

Incidentally  to  observations  on  alcoholic  fermentation  with  mixtui'es 
of  known  hexoses  and  pentoses,  the  authors  find  that  the  latter  remain 
unaffected  in  presence  of  hexoses  undergoing  fermentation.  Under 
certain  conditions,  however,  the  pentoses  are  removed  from  solution  by 
the  yeast  organism  ;  the  necessary  condition  appears  to  be  that  of 
"  starvation,"  in  the  sense,  i.e.,  of  the  absence  of  hexoses.  The  dis- 
appearance of  the  pentose  under  these  conditions  is  indicated  by  deter- 
minations of  furfural  and  the  fall  of  the  furfural  numbers.  This 
phenomenon  appears  to  be  the  simple  one  of  assimilation  by  the  yeast 
organism,  as  shown  by  Bokorny  {Dingl.  J.,  1897,  v,  303).  The  pentose 
undergoes  constitutional  change  in  such  assimilation,  as  the  yeast  shows 
no  increase  in  its  normal  small  furfural  number. 

The  authors  further  discuss  the  question  of  the  constitution  of  fur- 
furoids thus  shown  to  yield  to  alcohol  on  fermentation,  and  conclude 
that  the  hypotheses  of  the  existence  of  methylene  ethers  of  the  pentoses, 
or  pentose  formals,  affords,  up  to  the  point  arrived  at,  a  consistent  view 
of  their  diffei"entiation  from  the  pentoses. 

The  history  of  "piperonal,"   Q^^(—o/Q)l.y  is  cited  in  explanation 

COH 

of  the  exceptional  difliculty  of  arriving  at  positive  final  proof  of  the 

analogous  constitutional  formula  C-HgOg^A^CHo,  which  sums  up  the 
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above  hypothesis  in  relation  to  the  group  of  fuifuroids  in  question. 
The  instability  of  the  pentose  as  compared  with  the  aromatic  residue 
prevents  the  application  of  reactions  of  resolution  (Fittig)  or  synthesis 
(Wegscheider)  such  as  have  established  the  methylenic  constitution  of 
piperonal. 


88.  "  Studies  on  the  constitution  of  tri-derivatives  of  naphthalene 
No.  16.  Conversion  of  chloronaphthalenedisulphonic  acids  into 
dichloronaphthalenesulphonic  acids."  By  Henry  E.  Armstrong 
and  W.  P.  Wynne. 

In  the  course  of  their  studies  of  naphthalene  derivatives,  the  authors 
have  had  occasion  to  make  great  use  of  phosphorus  pentachloride  as  an 
agent  for  displacing  the  SO3H  radicle  by  chlorine.  It  was  therefore 
necessary  to  establish  in  every  possible  way  the  validity  of  this  method 
of  determining  constitu.tion  in  the  naphthalene  series,  as  it  is  obvious 
that  the  occiuu'ence  of  isomeric  change  in  any  one  case  would  materially 
weaken  the  force  of  all  arguments  based  on  its  application. 

With  regard  to  the  nature  of  the  interaction,  it  is  to  be  noted  that, 
in  a  previous  communication  (Proc,  1895,  11,  83),  it  has  been  shown 
that  it  is  usually  possible  to  dispense  with  the  pentachloride,  and  to 
obtain  the  chloronaphthalene  corresponding  with  the  given  sulphonic 
chloride  by  merely  heating  the  latter  alone  under  appropriate  condi- 
tions, but  that  as  a  rule  the  chloronaphthalene  is  obtained  somewhat 
more  readily  and  in  larger  relative  amount  when  the  pentachloride  is 
used.  In  other  words,  the  main  function  of  the  pentachloride  is  to  pro- 
mote the  elimination  of  SOo  from  the  SOoCl  radicle. 

In  the  case  of  the  chloronaphthalenesulphonic  chlorides,  the  amount 
of  dichloronaphthalene  obtained  by  means  of  phosphorus  pentachloride 
is  relatively  considerable,  and  the  residue  left  after  its  removal  from 
the  crude  product  b}-  distillation  with  steam  yields  nothing  but  the 
original  chloronaphthalenesulphonic  acid  on  hydrolysis. 

The  chloronaphthalenedisulphonic  chlorides,  however,  behave  some- 
what differently,  affording  but  a  comparatively  poor  yield — rarely 
exceeding  30  per  cent,  of  the  theoretical  amount — of  trichloronaphtha- 
lene. 

While  preparing  a  full  account  of  their  work,  the  authors  have  felt 
it  to  be  incumbent  on  them  to  thoroughly  examine  the  residues  left 
after  separating  the  trichloronaphthalenes,  which  they  have  had 
occasion  to  produce  on  a  large  scale  (Proc,  1895,  11,  86).  Although, 
in  view  of  the  uniformity  of  the  end-products,  it  was  improbable  that 
any  change  in  orientation  had  taken  place  at  the  somewhat  high  tem- 
peratures at  which  the  interactions  were  effected,  it  was  obviously  im- 
portant to  ascertain  in  every  possible  way  whether  such  was  the  fact. 
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The  results  to  be  recorded  are  of  interest,  as  they  serve  in  every  case  to 
justify  the  conclusion  previously  arrived  at,  that  the  treatment  of 
sulphonic  chlorides  with  phosphorus  pentachloride  may  be  thoroughly 
trusted  as  a  means  of  determining  constitution  in  the  naphthalene 
series.  Two  cases  may  be  quoted  as  typical  of  the  behaviour  of  chloro- 
naphthalenedisulphonic  chlorides  in  general. 

When  2-chlorouaphthaleue  4' :  2'-disulphonic  chloride  (Proc,  1890, 
6,  129)  is  heated  with  the  theoretical  quantity  of  phosphorus  penta- 
chloride at  175°  during  2  hours,  it  yields  both  2  :  4' :  2'-trichloro- 
naphthalene  and  2 : 4'-dichloronaphthalene-2'-sulphonic  chloride  in 
about  equal  proportions,  about  50  per  cent,  of  the  material  remain- 
ing unchanged.  2  :  \'-Dichloroiviphtlialene-2'-sid phonic  acid  affords  a 
sparingly  soluble  harium  salt,  crystallising  with  3i  molecular  propor- 
tions of  water  in  microscopic  needles  ;  a  sparingly  soluble  j^otassium 
salt,  containing  1|  molecular  proportions,  in  thin  scales  ;  a  chloride 
crystallising  from  benzene  in  small  prisms  melting  at  156° ;  an  amide 
crystallising  from  dilute  alcohol  in  slender  needles  melting  at  196°; 
and  when  the  chloride  is  heated  at  180 — 185°  with  phosphorus  penta- 
chloride it  is  converted  into  2:4':  2'-trichloronaphthalene.  On  hydro- 
lysing  the  chloride  in  sealed  tubes  with  concentrated  mui'iatic  acid  at 
290°,  or  the  potassium  salt  with  a  mixture  of  sulphuric  and  phosphoric 
acids  and  superheated  steam,  2  :  4'-dichloronaphthalene  is  obtained.  The 
course  of  change  may  therefore  be  thus  represented  : 


CI  ^   Cir     Y    ^SOoCl 


'so,ci 


When  2-chloronaphthalene-r :  3'-disulphonic  chloride  (Proc,  1890, 
6,  13)  is  similarly  heated  with  phosphorus  pentachloride,  it  yields, 
besides  2:3':  I'-trichloronaphthalene,  a  somewhat  larger  proportion  of 
a  mixture  of  2  :  r-dichloronaphthalene-3'-sulphonic  and  2  :  3'-dichloro- 
naphthalene-1 '-sulphonic  (Proc,  1890,  6,  84)  chlorides,  about  50  per 
cent,  of  the  material  remaining  unchanged.  2  :  VBichloronaphth(dene- 
Z'-sidphonic  acid,  the  isomeride  present  in  the  larger  proportion,  vields 
an  anhydrous  potassium  salt,  crystallising  in  thin,  elongated  scales,  but 
exhibiting  a  tendency  to  separate  in  a  gelatinous  form ;  a  chloride 
crystallising  from  benzene  and  light  petroleum  in  small  prisms  melting 
at   130°;    and   an  amide   crystallising   from  dilute  alcohol  in  slender 

needles  melting  at  218°.     When   the   chloride  is  heated  at  180 185° 

with  phosphorus  pentachloride,  2:1'  :  3'-trichloronaphthalene  is  formed. 
On  hydrolysing  the  chloride  in  sealed  tubes  with  concentrated  muriatic 
acid    at    290°,    or    the     potassium     salt    mixed    with    sulphuric    and 
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phosphoric    acids,   in   superheated  steam,   2 :  I'-dichloronaphthalene    is 
obtained.     The  course  of  change  may  therefore  be  thus  represented  : 


SO.Cl 


The  other  a-yS-disulphonic  chlorides  behave  similarly,  the  tendency 
being,  however,  as  in  the  first  of  the  above  instances,  to  form  only  one 
of  the  two  possible  isomeric  dichloronaphthalenesulphonic  chlorides, 
no  doubt  because  the  SO.,  of  the  S0.,C1  radicle,  like  the  SO3H  radicle, 
is  more  easily  displaced  from  a-  than  from  /^-positions.  It  is  not 
certain  that  these  products  are  intermediate  in  the  strict  sense  of  the 
term,  as  the  effect  of  prolonging  the  heating  with  phosphorus  penta- 
chloride  at  the  minimum  temperature  at  which  the  reaction  takes 
place  serves  only  to  increase  the  yield  both  of  the  dichloro-  and 
trichloro-dei-ivatives.  As  the  dichloronaphthalenesulphonic  chlorides 
produced  in  these  interactions  decompose  at  temperatures  a  few  degrees 
higher — 10°  to  15°  in  most  cases — than  those  at  which  the  coire- 
sponding  chloronaphthalenedisulphonic  chlorides  from  which  they  are 
obtained  undergo  change,  it  is  not  difiicult  to  understand  why  they 
escape  attack  by  phosphorus  pentachloride  under  the  conditions 
observed. 

89.  "  Conversion  of  1 : 1-  into  1 : 4'-dichloronaphtlialene  by  hydrogen 
chloride.  The  products  of  hydrolysis  of  1 : 1'-dichloronaphtha- 
lene-3-sulphonic  acid."  By  Henry  E.  Armstrong  and  W.  P. 
Wynne. 

When  1  :  I'-dichloronaphthalene  is  heated  with  concentrated  muriatic 
acid  at  290°,  it  is  wholly  converted,  save  for  a  trace  of  carbonisation, 
into  the  isomeric  1  : 4'-dichloronaphthalene.  This  remarkable  isomeric 
change  does  not  seem  to  occur  at  temperatui'es  below  200°,  but  is 
noticeable  at  250°,  and  complete  at  290°;  it  does  not  occur  when 
1  :  I'-dichloronaphthalene  is  heated  either  alone,  or  with  water,  or  with 
concentrated  phosphoric  acid  at  300°,  but  does  happen  when  it  is  heated 
with  sulphuric  acid  of  a  strength  to  cause  considerable  carbonisation. 
None  of  the  isomeric  dichloronaphthalenes  show  any  tendency  to  change 
under  these  conditions. 

The  experiments  which  led  to  these  results  were  made  in  consequence 
of  the  i^erplexing  behaviour  of  1  :  l'-dichloronaphthalene-3-sulphonic 
acid  on  hydrolysis.  The  isomeric  a-sulphonic  acid  (Proc.,  1890,  6,  81) 
requires  only  a  temperature  of  230°  to  effect  its  hydrolysis,  and  gives 
only  1  :  I'-dichloronaphthalene,  whatever  be  the  hydrolytic  agent  used  ; 
the  y8-sulphonic  acid,  on  the  contrary,  is  not  hydrolysed  below  285°,  a'nd 
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according  to  the  agent  used  gives  one  or  other  of  no  less  than  three 
dichlor  onaphthalenes . 

1  :  \'-Dichloronaj)hthaIene-d-sulphonic  acid  is  obtained  in  addition  to 
about  an  equal  proportion  of  1:1':  3-trichloronaphthalene  when  1-chloro- 
naphthalene-l' :  3-disulplionic  chloride  (Proc,  1890,  6,  16)  is  heated 
with  phosphorus  pentachloride  at  160°  (compare  preceding  abstract). 
It  foi^ms  a  sparingly  soluble,  anhydrous  potassium  salt  crystallising  in 
thin,  elongated  scales  ;  a  chloride  crystallising  from  benzene  in  thin 
scales  melting  at  158°;  an  amide  crystallising  from  dilute  alcohol  in 
short,  slender  needles  melting  at  197°  ;  and  1:1':  3-trichloronaphthalene 
when  its  chloride  is  heated  either  with  phosphorus  pentachloride  at 
170°,  or  alone  at  200 — 230°.  On  hydrolysing  the  potassium  salt  with 
dilute  acids  such  as  1  per  cent,  sulphuric  acid  or  50  per  cent,  phosphoric 
acid  at  290°,  about  5 — 10  per  cent,  of  the  theoretical  quantity  of 
1  : 1'-dichloronaphthalene  is  obtained,  the  residue  being  unchanged  salt 
— a  result  by  which  the  constitution  of  the  acid  is  determined  beyond 
doubt.  When  heated  with  5  per  cent,  sulphuric  acid  or  60  per  cent, 
phosphoric  acid,  carbonisation  largely  occurs,  and  with  these  and  stronger 
acids  a  small  amount  of  1  : 4'-dichloronaphthalene  is  the  only  substance 
obtained,  a  better  yield — some  20  per  cent,  of  the  theoretical — being  got 
when  the  chloride  is  heated  with  concentrated  muriatic  acid  at  290°. 
The  production  of  1  :  4'-  instead  of  the  expected  1  : 1'-dichloronaphthalene 
under  these  conditions  is  to  be  referred  to  the  action  of  hydrogen 
chloride,  either  present  or  formed  during  the  carbonisation  of  the  salt. 

On  effecting  hydi'olysis  by  heating  the  potassium  salt,  mixed  with 
sulphuric  and  phosphoric  acids,  in  supei'heated  steam  instead  of  in 
sealed  tubes,  an  unexpected  result  was  obtained,  pure  1  :  2'-dichloro- 
naphthalene,  to  the  extent  of  40  per  cent,  of  the  theoretical  amount, 
being  the  product,  the  remainder  of  the  salt  being  carbonised.  The 
explanation  of  this  change  has  yet  to  be  given.  It  is  certain  that  the 
1  : 2'-compound  is  not  an  intermediate  step  in  the  conversion  of  1:1'- 
into  1  : 4'-dichloronaphthalene  during  hydrolysis  in  sealed  tubes,  both 
because  it  is  unaffected  by  prolonged  heating  with  concentrated 
muriatic  acid,  and  because  1  :  2'-dichloronaphthalene-3-sulphonic  acid 
cannot  be  detected  in  the  material  which  has  escaped  hydrolysis,  and, 
moreover,  behaves  normally  on  hydrolysis  (compare  preceding  abstract). 
It  is  possible  that,  under  the  conditions  specified,  further  sulphonation 
may  precede  hydrolysis,  and  that  in  consequence  of  the  transference  of 
chlorine  to  the  para-position  being  thereby  prevented,  1  :  2'-dichloro- 
naphthalene  is  formed,  thus  : 

CI     CI  CI     CI 


156 

Further  experiments  are  being  made  to  test  this  view. 
Of  the  trichloro-naphthalenes,  the  1:2:  8-modification  is  the  only- 
one  which  undergoes  change  when  heated  with  concentrated  muriatic 
acid.  Its  sulphonic  and  disulphonic  acids  behave  similai'ly,  but  the 
course  of  the  action  has  not  yet  been  worked  out,  owing  to  want  of 
material. 

90.  "Note    on    the    formation    of    diacetanilide."      By    George 
Young,  Ph.D. 

The  introduction  of  a  second  acetyl  group  into  acetaniKde  has  been 
described  in  recent  years  by  several  authors.  Kay  {Ber.,  1893,  26, 
2853)  treated  acetanilide  with  acetyl  chloride  at  170 — 180°  from 
3  to  4  hours.  Bistrzycki  and  Ulffers  {Ber.,  1894,  27,  91)  heated  a 
mixtiu-e  of, acetanilide  and  acetic  anhydi'ide,  under  pressure,  8  to  10  houi-s 
at  200—205=.  Blacher  {Ber.,  1895,  28,  2356)  boiled  sodio-acetanilide 
suspended  in  xylene  with  acetic  anhydride.  Tassinari  (Gazz.,  1894, 
24,  i,  61)  acted  with  acetyl  chloride  on  sodio-acetanilide  suspended  in 
benzene.  The  English  and  German  abstracts  of  Tassinari's  paper 
state  that  this  author  also  prepared  diacetanilide  by  treatment  of 
acetanilide  with  acetic  anhydride,  but  the  following  quotations  from 
the  original  paper  show  that  the  method  used  consisted  in  boiling  a 
mixture  of  acetanilide,  acetic  anhydride,  and  sodium  acetate  on  a 
reflux  apparatus  for  some  hours.  In  the  introduction  to  his  paper, 
Tassinari  makes  the  general  statement,  '•  le  diacidanilidi  si  formano 
anche  con  anidride  acetica  ed  acetato  sodico  a  ricadere."  It  is  true 
that  in  describing  the  preparation  of  diacetanilide,  he  does  not  mention 
sodium  acetate — ''Trattando  dell'  acetanilide  con  anidride  acetica,  come 
e  detto  sopra  per  la  formanilide  .  .  .  ,"  but  the  passage  referred  to 
runs  :  "  Scaldando  a  ricadere  per  alcune  ore  un  misto  di  formanilide, 
anidride  acetica,  ed  acetato  sodico.  .  .  ."  Further,  in  a  later  paper 
{Gazz.,  1894,  24,  i,  444)  in  which  the  work  of  Bistrzycki  and  Ulffers 
is  quoted,  no  notice  is  taken  of  a  statement  by  these  authors  {loc.  cit.) 
that,  although  acetanilide  undergoes  some  change  when  boiled  for 
2  hours  with  acetic  anhydride,  they  were  unable  to  obtain  any  pure 
product  from  the  reaction. 

The  introduction  of  the  second  acetyl  group  takes  place  much  more 
easily  than  might  be  imagined  from  the  results  quoted.  If  acetanilide 
be  boiled  with  2  to  3  times  its  weight  of  acetic  anhydride  for  half  an 
hour,  over  75  per  cent,  is  converted  into  the  diacetanilide,  which  may 
be  easily  purified  by  the  following  method.  The  cooled  product  is 
shaken  with  benzene  and  sodium  carbonate  solution.  After  drying 
over  calcium  chloride,  the  benzene  solution  is  distilled  as  far  as  possible 
on  the  water  bath,  and  the  residue  treated  with  light  petroleum.  The 
unchanged  acetanilide  is  removed  by  filtration,  and  the  filtrate  evapo- 
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rated.  The  residue  solidities  on  cooling  to  a  crystalline  mass,  melting 
at  37 — 38°.  A  single  i-ecrystallisation,  by  extraction  with  cold  light 
petroleum  and  evaporation  of  the  extract,  is  sufficient  to  purify  it  for 
analysis,  when  it  melts  sharply  at  38°. 

0-1792  gave  0-4449  COg  and  0-1025  H,0.  0  =  67-71;  H  =  6-35  %. 
C^H-N'(C0CH3),  requires  0  =  67-79;  H  =  6-21  per  cent. 

Part  of  the  diacetanilide  formed  is  probably  hydrolysed  by  the  ti-eat- 
ment  with  sodium  carbonate  solution,  but  by  working  with  not  too 
large  quantities,  and  performing  the  purification  as  rapidly  as 
possible,  a  yield  equal  to  the  weight  of  acetanilide  taken  may  easily 
be  obtained. 

91.  "  Derivatives  of  phenetol  azo-phenols."   By  J.  T.  Hewitt,  M. A., 
D.Sc,  PLD.,  T.  S.  Moore  and  A.  E.  Pitt. 

One  of  the  authors  has  shown  [Ber.,  1895,  28,  799)  that  certain 
substitution  derivatives  of  benzeneazophenol  can  foi-m  addition  pro- 
ducts with  half  a  molecule  of  water,  differing  very  sharply  in  colour 
and  other  physical  properties  from  the  corresponding  anhydrous  com- 
pounds. In  order  to  obtain  further  knowledge  of  this  subject, 
various  series  of  substituted  benzeneazophenols  are  being  prepared 
and  examined.  This  communication  deals  with  ortho-  and  para-phenol 
azophenols,  O.jH^O'CgH^-NIN'OgH^OH,  the  examination  of  the  meta- 
derivative  being  deferred.  When  a  paraoxyazo-compound  does  form 
an  addition  product  with  water,  the  addition  of  the  latter  can  be 
most  frequently  brought  about  by  dissolving  the  azo-compound  in 
benzene  and  precipitating  it  by  gaseous  hydrogen  chloride  as  a  hydro- 
chloride of  the  general  formula,  X  — NIN*0gH^0H,H01,  and  decom- 
posing this  with  water.  Frequently  the  molecule  of  hydrogen  chloride 
is  thus  replaced  by  a  half  molecule  of  water. 

Ortho})henetolazo phenol  was  prepared  according  to  the  method  given 
by  Jacobson  and  F.  Meyer  {Anncden,  1895,  287,  213).  The  melting 
point  was  found  to  be  128°  0.  (corr.),  Jacobson  gives  131°  0.  The 
hydrochloride  melted  between  124°  and  129°  0.  On  decomposition  with 
water,  the  azophenol  was  regenerated ;  after  air  drying  it  melted  at 
127 — 128°.  It  may  be  assumed  that  no  water  had  been  added.  In 
order  to  further  characterise  the  azophenol,  the  two  following 
derivatives  were  prepared. 

Orthoplmietolazophemjlhenzoate,  OaHjO'Oi-H^'NIISr'O^H^'O'OOC^H^ 
light  scarlet  needles,  m.  p.  98°  (corr.).  Orthophenetolazoiihenylhenzene 
sulphonate,  CoHjO'CgH^-NIN'OgH^'O'SOgOgHg,  brilliant  red  needles, 
m.  p.  83°  (corr.). 

Parapltenetolazophenol  has  been  prepared  by  Riedel  {D.  E.  P.,  48, 
453),  and  also  by  Jacobson  and  F.  Meyer  {Ann.,  1895,  287,  215). 
The  former  gives  the  melting  point  as  104-5°  0.,  the  latter  as  125 — 126°. 
The  method  of  the  latter  chemists  was  used  to  prepare  the  compound. 
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liie  melting  point  was  found  to  be  125^  (corr.).  The  hydrochloride 
gave  no  very  sharp  melting  point,  beginning  to  melt  at  131°,  fusion 
not  being  complete  until  154°.  On  treatment  with  water,  a  pale  yellow 
powder  is  obtained  melting  at  about  100°.  The  same  substance  may 
also  be  obtained  by  dissolving  phenetolazophenol  in  glacial  acetic  acid, 
adding  fuming  hydrochloric  acid,  and  pouring  into  water.  After  care- 
ful drying  in  air  the  substance  melted  at  104 — 109°  C.  Apparently  this 
substance  consists  of  equimolecular  proportions  of  water  and  para- 
phenetolazophenol. 

Calc.  Ci4Hi,NoO„H.,0  Fouiul.  Mean. 

C    64-62'  6510     64-49     6439  64-68 

H 6-15  6-40       6-29       595  6-21 

The  following  derivatives  of  paraphenetolazophenol  have  been  pre- 
pared. 

ParapJienetolazoplienyl  acetate,  CgH^O-C^H^'XI  N'CgH^-O'COCHg, 
yellow  leaflets,  m.  p.  118°  (corr.).  Parajjhenetolazophenyl  henzoate. 
aHjO-CgH^-NIN-CgH^O-COCgH.,  small  reddish  brown  crystals,  m.  p, 
126°' (corr.). 

Faraphenetolazo2)henylbenzenesul])Iionate,  C2H50*CgH^*NINCgH^*OS02CgIl5, 
large,  pale  yellow  plates,  m.  p.  104°  (corr.). 

92.  "  S-Ketopinic  acid  and  camphoic  acid."     By  W.  S.  Gilles  and 
F.  F.  Renwick. 

In  the  description  first  given  of  ketopinic  acid  (c/.  Armstrong, 
Trans.,  1896,  69,  1397),  it  was  stated  that  the  acid  was  optically 
inactive,  even  when  prepared  by  oxidising  the  most  active  chloro- 
camphydrene  (pinene  hydrichloride)  obtainable.  As  it  was  a  matter 
of  importance  to  determine  whether  the  inactivity  was  an  inherent 
property  or  due  to  compensation,  the  authors  have  applied  Pasteiu-'s 
method,  and  have  succeeded  in  separating  a  dextrorotatory  modification 
by  fractionally  crystallising  the  mixture  of  salts  obtained  by  combining 
the  inactive  acid  with  sti-ychnine.  8-Ketopinic  acid  has  the  same 
melting  point  as  the  "inactive  "  acid  from  which  it  is  separated. 

In  their  previous  note  (Proc,  1897,  14,  64)  the  authors  have 
stated  that  when  ketopinic  acid  is  oxidised  by  permanganate  it 
is  converted  into  a  tribasic  acid  resembling  the  camphoic  acid 
described  by  Marsh  and  Gardner ;  they  are  now  able  to  state  that  the 
product  is  camphoic  acid,  having  obtained  from  it  the  cis-  and  trans- 
camphopyric  acids  and  camphopyric  anhydride  of  these  chemists. 

An  amount  of  camphoic  acid  equal  to  80  per  cent,  of  the  weight  of 
the  acid  oxidised  may  be  obtained  by  boiling  ketopinic  acid  with  a 
solution  containing  50  per  cent,  of  nitric  acid  and  adding  small  quan- 
tities of  stronger  acid  (rf=l-42)  from  time  to  time,  as  the  action 
proceeds. 
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The  authors  vdll  endeavoiu'  to  ascertain  if  pinophanic  and  camphoic 
acids  also  exist  in  optically  active  forms,  and  what  is  the  behaviour  of 
active  ketopinic  acid  on  oxidation.  Acids  which  are  probably  cis-  and 
trans-  forms  of  pinophanic  acid  have  already  been  obtained. 

93.  "  Note  on  stereoisomeric  di-derivatives  of  camphor,  and  on 
nitrocamphor."     By  T.  M.  Lowry,  B.Sc. 

Having  learnt  from  Dr.  Armstrong  that,  in  the  course  of  his  early 
studies  of  camphor  derivatives,  he  had  observed  that  the  substances 
obtained  on  the  one  hand  by  chlorinating  bromocamphor  and  on  the 
other  by  brominating  chlorocamphor  are  apparently  different,  the 
author  has  submitted  the  two  products  to  examination. 

Brominated  chlorocamphor,  according  to  Cazeneuve,  melts  at  51  "5°. 
The  author  finds  that,  on  warming  a  mixture  of  chlorocamphor  and 
bromine  and  once  crystallising  the  product  from  spirit,  well-defined 
crystals  are  obtained  which  melt  at  53 — 55° ;  on  analysis,  these  give 
results  showing  them  to  be  bromo-chlorocamphor.  By  repeated  re- 
crystallisation  from  a  variety  of  solvents,  this  product,  however,  may 
be  resolved  into  two  fractions,  alike  in  composition,  but  widely  different 
in  specific  rotatory  power.  The  less  soluble  product,  after  being  twenty- 
five  times  recrystallised,  fused  at  61°  ;  its  specific  rotatory  power  was 
[a]D=16°.  The  more  soluble  fraction — obtained  by  evaporating  the 
mother  liquor,  distilling  the  residue  with  steam  and  recrystallising  the 
product  from  dilute  spirit — fused  at  55° ;  its  specific  rotatory  power 
was  [a]  =  63-9°. 

On  directly  chlorinating  bromocamphor,  an  oil  was  obtained  which 
could  not  be  caused  to  crystallise  ;  but  a  crystalline  chlorinated  bromo- 
camphor was  obtained  without  difficulty  by  heating  bromocamphor 
with  sulphuryl  chloride  at  130'.  After  being  twice  crystallised  from 
spirit,  the  product  fused  at  56° ;  its  specific  rotatory  power  was  [a]i,= 
25-7°  instead  of  51° — the  value  observed  in  the  case  of  the  correspond- 
ing product  from  chlorocamphor.  As  in  the  former  case,  by  repeatedly 
recrystallising  this  product,  a  less  soluble  fraction  was  separated  melt- 
ing at  61  "5°,  the  specific  rotatory  power  of  which  was  [a]D=  10-3°;  the 
more  soluble  fraction  from  the  mother  liquor  had  the  specific  rotatory 
power  [a]D  =  28-3°.  There  can  be  no  doubt  that  the  two  products 
examined  were  isomorphous  mixtures  of  constituents  dift'ering  slightly 
in  solubility  but  widely  in  specific  rotatory  power,  careful  study  of  the 
crystalline  properties  showing  the  constants  to  be  nearly  identical  in 
the  two  cases.  As  both  yield  nothing  but  ordinary  chlorocamphor  on 
reduction,  it  follows  that,  in  each  case,  the  apparently  simple  product  is 
a  mixture  of  the  two  stereoisomeric  aa-chlorobromocamphors  : 

C,H,,<i      Br  CsH,,<i^Cl 

8    14^00  ^    ^*     CO 
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These  observations,  in  fact,  iincloubtedly  afford  the  proof  hitherto 
wanted,  that  in  the  ordinary  derivatives  of  camphor  containing  halogens, 
the  halogen  atoms  are  both  associated  with  the  same  carbon  atom. 

A  careful  examination  both  of  ordinary  dibromocamphor  and  of  nitro- 
bromocamphor  has  also  been  made,  the  result  of  whicli  is  that  neither 
of  these  is  resolvable  into  isomorphous  constitvients. 

The  author  finds  that  when  nitrobromocamphor  is  reduced  by  means 
of  an  alcoholic  solution  of  potash,  a  nitrocamphor  is  obtained  which 
has  the  properties  attributed  by  Cazeneuve  to  that  prepai-ed  from 
nitrochlorocamphor ;  the  substance  obtained  by  Pt.  Schiff  must  have 
been  impure.  By  the  action  of  bromine  on  nitrocamphor  dissolved 
in  acetic  acid,  bromonitrocamphor  is  reproduced — not  the  compound 
CogH^gBroNoOj^,  which,  according  to  Schiff,  is  obtained  on  subjecting 
the  potassium  salt  of  nitrocamphor  to  the  action  of  bromine. 

Nitrocamphor  appears  to  be  a  birotatory  substance,  its  rotatory 
power  in  solution  diminishing  to  a  considerable  extent  as  time  proceeds 
— thus,  a  solution  in  benzene  containing  10  per  cent,  of  the  substance, 
gave  as  initial  value  [ajp  =  -  11 2  4°,  but  after  3  hours  -  102-7°,  and 
at  the  expiry  of  22  hours,  when  the  rotatory  power  no  longer 
changed,   -86-5°. 

A  further  observation  of  interest  has  been  made,  viz.,  that  when  a 
solution  of  nitrocamphor  in  benzene  is  evaporated  on  the  water  bath, 
and  the  residue  is  further  heated  diu-ing  about  an  hour,  a  product  is 
obtained  which  is  less  soluble  than  the  original  nitrocamphor,  and 
which  melts  at  190°  instead  of  at  103°  The  sa,me  substance  is  formed 
on  heating  fused  nitrocamphor  slightly  above  its  melting  point.  The 
specific  rotatory  power  of  this  substance  in  benzene  (a  5  per  cent, 
solution)  is  [aji^,  =  +  187°,  and  in  chloroform  +  167°. 

94.  "The  interaction  of  ethylene  dichloride  and  ethylic  sodio- 
malonate."     By  Sevan  Lean,  D.Sc,  B.A.,  and  Frederic  H.  Lees. 

It  has  been  shown  by  Prof.  Perkin  that,  when  ethylene  dibromide  is 
acted  on  with  ethylic  sodiomalonate,  the   chief  product  is  1  :  1 -ethylic 

CH.3r 

trimethylene  dicarboxylate   (208 — 210°,    760   mm.),   thus:    •     "■r.,+ 

/-(TT 

2CHNa(C00Et),=  .     2>C(G00Et),  +  CH2(C00Et)o  +  2NaBr.      In    a 

later  paper,  he  has  shown  that  a  small  quantity  of  an  oil  of  high  melt- 
ing point  is  formed,  viz.,  ethylic  butanetetracarboxylate  (b.  p.  240°, 
40  mm.),  and  he  has  represented  the  action  thus  :  2(C00Et).^CHNa  + 
BrCH,-CH,Br  =  (COOEt),CH-CH,-CHo-CH(COOEt).>  +  2NaBr.  In 
later  papers,  he  has  shown  that  by  siibstituting  ethylene  chloride  for 
ethylene  bromide  the  yield  of  ethylic  butanetetracarboxylate  can  be 
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materially  increased,  and  it  has  been  proved  by  Bone  and  Perkin  that 
the  action  is  represented  by  the  equation 

(C00Et),CH2  +  V    ->C(COOEt),  =  (C00Et)2CH-  CH,-  CH2-  CH(C00Et)2. 

CH.->        a  j3  a 

The  authors  now  show  that  at  the  same  time  small  quantities 
of  etliT/lic  butamtricai-box7jIaie,  (C00Et)oCH-CHo'CH2-CHo-C00Et 
(b.  p.  200—205°,  40  mm.)  and  ethjlic  adipate  (b.  p.  245°,  760  mm.)  are 
formed.  They  attribute  the  formation  of  these  two  substances  to 
the  action  of  sodium  ethoxide  (or  perhaps  sodivim  hydroxide,  since 
the  materials  cannot  be  entirely  free  from  moisture)  upon  ethylic 
butanetetracarboxylate.  It  cannot  be  doubted  that  a  similar  action 
is  of  frequent  occurrence,  in  greater  or  lesser  degree,  whenever 
substances  containing  two  alkylic  carboxylic  groups  attached  to  one 
carbon  atom  are  treated  with  haloid  compoxinds  in  the  presence  of 
sodium  ethoxide.  The  following  derivatives  have  been  obtained  from 
ethylic  butanetricarboxylic  acid,  Ethylic  a-eiliylbutanetricarboxylate, 
(C00Et)2CEt-CHo-CR,-CK,-C00Et,  a  colourless  oil,  b.  p.  200—202°, 

32  mm.  Montemartini  (Abstr.,  1897,  72,  19),  has  also  prepared  it;  he 
gives  the  b.  p.  205 — 208°  at  35  mm.  a-Ethylbutanetricarboxylic  acid, 
(C00H),CEt-CH./CH2-CK/C00H,  white  crystals,  m.  p.  155— 
158°.  ]Montemartini  describes  it  as  an  oil.  a-Ethyladijnc  acid, 
COOH-CHEt-CH.-CHg-CHo-COOH,  white  crystals,  m.  p.  48—50° 
(Montemartini,  46—49°). 

95.  "  Hexanaphthene  and  its  derivatives.     Preliminary  note."     By 
Emily  C.  Fortey,  B.Sc. 

In  view  of  work  now  being  carried  on  with  respect  to  the 
naphthenes  (Markownikoff,  Ber.,  1897,  30,  974,  1211,  etc.  ;  Zelinsky 
Ber.,  1897;  30,^  387,  1532),  the  author  wishes  to  give  a  short  account 
of  some  results  as  yet  incomplete  on  hexanaphthene  and  its  derivatives. 

The  substance  was  obtained  from  American  light  petroleum  by 
fractional  distillation  with  the  aid  of  a  long  fractionating  column 
made  by  Professor  Sydney  Yoimg,  and  precisely  similar  to  the  one 
described  by  him  [Chem.  N'ews,  1895,  71,  177).  Benzene  and  toluene 
were  removed  by  prolonged  treatment  with  a  mixture  of  strong 
nitric  and  sulphuric  acids.     The  hydrocarbon  finally  obtained   (after 

33  distillations)  was  not  quite  free  from  paraffins,  but  the  purest 
fraction  which  boiled  at  8055 — 80*65°  and  had  the  specific  gravity 
0-7722  at  0°  0°,  gave,  on  analysis,  the  following  result  as  the  mean 
of  three  determinations :  C,  85*23;  H,  14*60.  Calculated  for  C,,IIj.,  : 
C,  85-72;  H,  14*28.  The  liquid  boiling  within  0*4  of  a  degi-ee  was 
chlorinated  by  means  of  a  ciirrent  of  chlorine  in  presence  of  iron,  and 
a  mixture  of  di-,  tri-  and  tetraclilorhexanaphthene  was  obtained.  By 
the  action  of    alcoholic  potash  on  the  fraction  boiling  at    135 — 140° 
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undei'  a  pressure  of  30  mm.,  conRisting  chiefly  of  trichlor-hexanaplithene, 
hydrochloric  acid  was  eliminated  and  the  formation  of  a  small  quantity 
of  benzene  was  proved  by  nitrating  it  and  reducing  the  nitrobenzene 
to  aniline,  which  gave  the  characteristic  coloration  with  bleaching 
powder  solution.  Benzene  having  thus  been  obtained  from  hexa- 
naphthene,  the  identity  of  the  latter  with  hexamethylene  is  no  longer 
questionable. 

A  small  qiiantity  of  benzene  hydrochloride,  C^H-Cl,  was  also  obtained 
by  the  action  of  alcoholic  potash  on  trichlorhexanaphthene.  It  boiled 
at  135 — 140°,  and  an  analysis  gave  the  following  result:  C,  63'20;  H, 
5-91 ;  CI,  30-36.  Calculated  for  C.H.Cl  :  C,  62-93  ;  H,  6-12  ;  CI,  30-95. 
Hexanaphthene,  when  heated  Avith  fuming  nitric  acid,  was  found  to  be 
oxidised  to  adipic  acid,  as  stated  by  Markownikoff  {Ber.,  1897,  30, 
975).  As  both  this  chemist  and  Zelinsky  appear  to  have  obtained 
methyl  pentamethylene  by  the  action  of  hydriodic  acid  on  dex'ivatives 
of  hexanaphthene  {Ber.,  1897,  30,  387,  1214),  it  became  of  interest  to 
see  whether  the  hydrocarbon  itself  would  undergo  isomeric  change 
under  similar  conditions.  Hexanaphthene  boiling  at  80-0 — 80-1°  was 
therefore  heated  in  a  sealed  tube  with  about  five  times  its  volume  of 
hydriodic  acid,  sp.  gr.  1-96,  and  a  little  amorphous  phosphorus.  The 
tube  was  heated  to  about  160°  for  6  hours,  from  250°  to  270°  for  3 
hours,  and  was  maintained  at  about  250°  for  4  hours  longer.  The 
hydrocarbon,  after  being  washed  and  dried,  boiled  almost  constantly  at 
80°,  showing  that  it  was  unchanged  hexameth3^1ene. 

Zelinsky  has  found  that  methylhexamethylene  is  converted  into 
dimethylpentamethylene  by  heating  with  hydriodic  acid  (Ber.,  1897, 
30,  1532),  it  is  therefore  interesting  to  note  that  hexamethylene  itself 
appears  to  be  much  more  stable  than  its  derivatives. 

It  is  hoped  to  obtain  a  fresh  supply  of  the  substance  by  the  fractional 
distillation  of  Galician  petroleum,  when  the  experiments  will  be 
continued. 
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The  following  are  the  abstracts  of  papers  received  during  the 
vacation,  and  published  in  the  Transactions  : — 

96.  "  Tlie  ethers  of  camphoroxime."     By  M.  0.  Forster,  Ph.D. 

The  methyl  ether  of  camphoroxime  boils  at  181  "5 — 1825°  under  a 
pressure  of  357  mm.  ;  it  has  the  sp.  gr.  =  09631,  and  the  specific 
rotatoiy  power  [ajo  =  -  13"05°  at  20°.  It  does  not  reduce  an  am- 
moniaeal  solution  of  silver  nitrate,  and  dissolves  in  mineral  acids 
without  undergoing  change.  The  nitrate  crystallises  from  benzene  in 
needles  melting  at  81 — 82°,  and  has  [aju  =  -  16-9°  in  benzene  ;  the 
AycZ/'iOc/jcZe  is  amorphous,  and  melts  at  157°  with  vigorous  effervescence. 

The  ethyl  ether  (Xageli)  boils  at  185°  under  a  pressure  of  336  mm., 
andhasthesp.gr.  =  0"9470;  the  specific  rotatory  power  [a]D=  -19*0° 
at  23-5°. 

The  benzyl  ether  is  a  colourless  oil,  which  on  distillation  is  in  par.t 
resolved  into  beuzaldehyde  and  camphorimine,  as  represented  by  the 
equation  C\oHi6:NO-CH2-C6H5  =  C\oHi6:NH +  C6H5-CHO ;  it  has 
[aju  =  —  16  4°  in  alcohol,  and  forms  an  amorphous  hydriodide  which 
melts  at  91°.  Concentrated  sulphuric  acid  resolves  the  ether  into 
camphoroxime  and  the  resinous  hydrocarbon,  C^^H^g'  obtained  on 
dissolving  benzylic  alcohol  in  concentrated  sulphuric  acid.  Alcoholic 
hydrochloric  acid  eliminates  a-benzylhydroxylamine  from  the  ether ; 
the  platinochloride  of  this  base  forms  golden-yellow  scales,  and  does 
not  melt  below  250°. 

The  acetyl  derivative  of  camphoroxime  is  a  colourless  liquid,  and  is 
completely  converted  into  acetic  acid  and  campholenonitrile  on  distilla- 
tion ;  it  has  the  specific  rotatory  power  [ajo  =  -  45'8°  in  alcohol, 
and  on  treatment  with  cold  phenylhydrazine  yields  symmetrical  acetyl- 
phenylhydrazine  and  camphoroxime. 
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The  benzoyl  derivative  crystallises  from  acetone  in  magnificent 
six-sided  prisms,  and  melts  at  88 — 90°;  it  has  [ajo  =  -  40-7°  in 
alcohol,  and  yields  benzanilide  when  heated  with  aniline.  Cold 
phenylhydrazine  gives  rise  to  benzoylphenylhydrazine  and  cam- 
phoroxime.  Gamjihoroxime  hydrohromide  melts  and  evolves  hydrogen 
bromide  at  174°;  it  has  [aju  =  —  35-8°  in  alcohol,  and  is  converted 
by  glacial  acetic  acid  into  campholenonitrile  and  hydrogen  bromide. 
Camplioroxime  jjldthiochloride  crystallises  in  transparent  prisms  which 
become  opaque  in  the  desiccator,  and  melts  at  1565°  with  vigorous 
effervescence  ;  cold  water  regenerates  the  oxime.  Inactive  caniphoroxime 
melts  like  the  active  modification  at  118°  ;  it  crystallises  from  petro- 
leum in  diamond-shaped  plates,  and  is  racemic  according  to  the 
classification  recently  suggested  by  Kipping  and  Pope  (this  vol.,  135). 


97.  "The  action  of  nitrogen  trioxide  and  tetroxide  on  alcohols. 
Part  I."  By  Julius  Berend  Cohen,  Ph.D.,  and  Harry  Thornton 
Calvert,  B.Sc. 

The  authors  have  found  that  when  nitrogen  trioxide  or  tetroxide 
dissolved  in  chloroform  is  allowed  to  act  upon  benzyl  alcohol,  that 
water  is  in  both  cases  eliminated,  and  compounds  of  the  formula 
CgH5CHN20o  and  CgHgCHNgO^  are  probably  formed,  which  rapidly 
decompose  on  standing  into  benzaldehyde,  with  the  separation  in  the 
first  case  of  nitric  oxide,  and  in  the  second  of  nitrogen  trioxide, 
according  to  the  following  equations,  (1)  OgH5CHN203  =  CgH5COH-f 
2N0,  (2)  C6H5CHN'.204  =  CgH5COH-FN203.  The  latter  substance, 
which  may  be  termed  benzylidene  nitrosate,  is  decomposed  by  water 
into  a  compound  of  the  formula  C7HKNO3,  which  is  probably  identical 
with  a  substance  obtained  by  Lippmann  and  Hawliczek  (Ber.,  1876,  9, 
1463)  by  the  action  cf  nitric  acid  upon  benzaldehyde.  By  the  action 
of  reducing  agents  it  is  converted  into  benzyl  alcohol,  benzylamine  and 
ammonia. 


98.  "  The  action  of  nitrogen  tetroxide  on  ortho-  and  para-nitrobenzyl- 
alcohol."  By  Julius  B.  Cohen,  Ph.D.,  and  William  H. 
Harrison,  B.Sc. 

The  authors  have  discovered  a  simple  method  for  preparing  the 
aldehydes  corresponding  to  ortho-  and  para-nitrobenzylalcohol.  The 
reaction  consists  in  treating  the  alcohol  with  a  small  quantity  of 
nitrogen  tetroxide  in  presence  of  air.  A  nearly  theoretical  yield  of 
these  aldehydes,  hitherto  very  diflicult  to  prepare,  has  been  effected 
by  this  method. 
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99.  "The  action   of  aromatic    amines    upon    diacetyltartaric    an- 

hydride."     By  Julius   Berend    Cohen,   Ph.D.,   and  William 
Hudson  Harrison,  B.Sc. 

In  attempting  to  prepare  the  isomeric  toluido-acetyl  tartaric  acids, 
by  acting  upon  diacetyltartaric  anhydride  with  the  isomeric  toluidines, 
with  a  vievf  to  comparing  their  optical  characters,  the  authors  were 
unsuccessful ;  but  obtained,  on  the  other  hand,  by  this  reaction  with 
different  aromatic  amines,  a  series  of  golden-yellow  crystalline  com- 
pounds. The  formula  of  the  aniline  compound  is  probably  Cj^jH^.^NoOg, 
that  of  the  paratoluidine  compound  C^gHjgNgOg,  and  of  the  a-naphthyl- 
amine  compound  C2;.HjqNo03.  The  constitution  of  these  compounds 
has  not  yet  been  ascertained.  The  reaction  in  all  cases  is  very 
complex,  and  the  yield  of  the  yellow  substances  very  small. 

100.  "  Studies   on   citrazinic   acid.      Part    V."      By    W.    J.    Sell, 

M.A.,  and  F.  W.  Dootson,  B.A. 

This  investigation  was  commenced  with  the  view  of  obtaining  some 
evidence  of  the  positions  of  the  hydi'oxyl  groups  in  citrazinic  acid,  by 
preparing  the  corresponding  dicblorisonicotinic  acid,  and  then  replac- 
ing the  chlorine  atoms  either  by  cyanogen  or  methyl,  and  thus  by 
well-known  methods  obtaining  one  of  the  tricarboxy-acids  whose  con- 
stitution has  been  established.  In  the  preparation  of  the  dicbloriso- 
nicotinic acid  by  the  interaction  of  phosphorus  pentachloride  on 
citrazinic  acid,  however,  such  a  number  of  interesting  substances 
were  found  to  be  produced  that  it  was  determined  to  publish  this  part 
of  the  work  at  once,  leaving  the  remainder  for  a  further  communica- 
tion. The  following  substances — amongst  others — have  been  isolated, 
and  are  described  in  the  paper. 

(1)  Chlorhydi'oxyisonicotinic  acid ;  (2)  dicblorisonicotinic  acid ; 
(3)  tetrachlorisonicotinic  acid  chloride  ;  (4)  a/?a'y8'-tetrachlorisonicotinic 
acid;  (5)  tetrachlorpyridine ;  (6)  pentachlorpyridine ;  (7)  pentachlor- 
picoline. 

101.  "  The  condensation  of  choral  -with  resorcinol.     II."    By  J.  T. 

Hewitt,  M.A.,  D.Sc,  and  Frank  G.  Pope. 

In  an  earlier  paper  (Trans.,  1896,  69,  1265),  the  view  was  expressed 
that  the  substance  of  the  formula  C^^H^qO^,  obtained  by  the  condensa- 
tion of  choral  hydi-ate  with  resorcinol,  was  a  lactone  of  2  :4:2':4'-tetra- 
hydroxydiphenylacetic  acid.  The  authors  had  overlooked  a  paper  by 
Michael  and  Comey  {Ai7ier.  Chem.  Journ.,  1883 — 4,  5,  350)  in  which 
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the  formvda  CgHi^Og  was  attributed  to  the  compound  in  question.  The 
determination  of  the  molecular  weight  by  the  lowering  of  freezing 
point  of  a  phenolic  solution  gave  as  result  232  ;  the  values  required 
by  the  formulae  C^HgOg  and  C^^HjqOj  being  150  and  258  respectively. 
The  analyses  of  the  acetate  and  benzoate  have  further  confirmed  the 
authors'  views  that  the  compound  possesses  three  hydroxyl  groups. 
In  addition  to  this,  it  has  been  found  tbat  a  red  salt  is  precipitated 
when  an  excess  of  sodium  ethylate  solution  is  added  to  an  absolute 
alcoholic  solution  of  the  lactone  :  the  salt  was  found  to  contain  22-10 
per  cent,  of  sodium,  whilst  the  formula  C^^H-Oj^ISrag  requires  21-30 
per  cent,  of  sodium. 

The  analysis  of  the  salt,  obtained  by  boiling  the  lactone  with  water 
and  barium  carbonate,  led  to  the  formula  Ba(0^^Hj^0g)2 ;  the  soluble 
zinc  salt  obtained  in  a  similar  way,  gave  a  percentage  of  zinc  which 
agrees  with  the  formula  Zn(Cj^Hj^0g)2. 

102.  "  On  ^-oxycellulose."     By  Benjamin  Samuel  Bull,  M.A.,  B.Sc. 

jS-Oxycellulose  has  been  studied  by  several  workers,  and  Cross  and 
Bevan  have  prepared  a  trinitro-derivative.  In  this  paper  a  benzoate 
and  nitrate  obtained  from  ^-oxycellulose  are  described.  These  com- 
pounds are  probably  hexa-derivatives  of  a  substance  having  the 
empirical  formula  G^qEL^i^h- 

103.  "  A  new  synthesis  of  pMoroglucinol."  By  David  S.  Jerdan,  B.Sc. 

When  finely  divided  sodium  is  dissolved  in  a  benzene  solution  of 
ethylic  acetone-di-carboxylate  and  the  solutiou  is  boiled  for  some  hours, 
a  gummy  deposit  is  slowly  formed.  The  whole  is  then  shaken  with 
water  and  the  aqueous  solution,  after  separation  of  the  benzene,  is 
acidified  with  sulphuric  acid.  The  solution  becomes  milky  and  a 
granular  precipitate  falls  after  a  short  time.  The  new  substance 
may  be  recrystallised  from  glacial  acetic  acid,  and  then  possesses  a 
composition  corresponding  with  the  formula  C^^Hjo^"- 

This  compound,  when  boiled  with  methylic  alcohol  containing  3  per 
cent,  of  hydrogen  chloride,  took  up  a  molecule  of  alcohol,  giving  a 
crystalline  ester,  Cj^H^^Og.  The  substance  C^^l^jyO-  must  therefore 
be  a  lactone.  Further,  on  hydrolysis  with  baryta  solution,  the  lactone 
gave  carbon  dioxide,  alcohol,  malonic  acid,  and  phloroglucinol.  The 
new  compound  is  therefore  a  phloroglucinol  derivative. 

It  is  probably  formed  according  to  the  equation  : — 2Cj^,Hj^0j,  + 
3Na  =  Cj2HjoO~  +  3NaOC2H5  +  3H.  The  immediate  product  of  the 
reaction  must  of  course  be  a  sodium  derivative,  the  lactone  CjgHjQOy 
being  formed  from  this  on  addition  of  sulphuric  acid. 
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104.  "Phenaiithi'oiie."     By  Francis  R.  Japp,  F.R.S.,  and  Alexander 
Findlay,  M.A.,  B.Sc. 

Phenanthrone   was  regarded   by  its   discoverer,   Lachowicz  {J.  jn'. 

C  IT  •  CTT 

Chem.,  1883,  [2],  28,  173),  as  a  ketone  of  the  formula    i^    •*    i     ^ 

C^H^-  CO 

Japp  and  Klingemann  (Trans.,  1893,  63,  770)  suggested  that  it  might 

C  H  •  CH 

be  a  phenol  of  the  formula    i  "^    ^  1 1  [fi-plienanthrol). 

CgEI^'  C'OII 

In  the  hope  of  deciding  between  these  two  formulae,  the  present 
authors  have  prepared  various  derivatives  of  phenanthrone.  The 
evidence,  however,  points  in  both  directions.  The  compound  reacts 
both  in  the  ketonic  and  in  the  phenolic  form,  although  more  frequently 
in  the  latter.  In  the  great  majority  of  its  reactions  it  is  a  strict  ana- 
logue of  ^-naphthol. 

In  preparing  phenanthrone  by  the  method  discovered  by  Japp  and 
Klingemann — reduction  of  phenanthraquinone  with  bydriodic  acid — 
the  authors  find  that  two  other  substances  are  simultaneously  formed  : 
/3-phena7ithri/Iic  oxide  {C^^Hg).fl  (m.  p.  210°),  and  tetrajjheni/lejiefur/imm 

96^4*  N  u'V^^*  (m.  p.  306°).  Tbe  latter  was  obtained  by  Japp  and 
C,H -C-O-C-aH/      f  ^  - 

b       4  0       4 

Klingemann  by  the  destructive  distillution  of  monacetyl  pbenan- 
thraquinol. 

Phenanthrone  and  ^-phenanthrylic  oxide  both  yield  molecular  com- 
pounds with  picric  acid,  Ci^Hi,p,C,3H,(NOo)30H  (m.  p.  185=)  and 
(C,,H,)p,2C,H.(NO,)30H  (m.  p.  148°).' 

Phenanthrone,  when  in  solution,  is  converted  by  aerial  oxidation 
into  the  compound  CogHj^Og  (obtained  by  another  process  by  Japp 
and  Klingemann),  which  crystallises  in  dark-red  laminae  melting  at 
156 — 157°.  This  compound  is  broken  up  by  acetic  anhydride  into 
phenanthrone  and  phenanthraquinone,  the  former  undergoing  acetyla- 
tion.  It  may  be  synthesised  by  the  direct  union  of  phenanthrone  and 
phenanthra]uinone.  The  authors  regard  it  as  an  aldol  condensation 
compound  of  these  two  substances,  and  ascribe  to  it  the  constitution 

I  *•    ^    r       '^1         I  "^    -1.     On  boiling  with  fuminsr  hydriodic  acid,  it  is 

converted  quantitatively  into  tetraphenylenef  urf  uran.  Acetic  anhydride 
converts  phenanthrone  into  (i-phenanthrylic  acetate,  Cj^H^j-O'CoHgO 
(m.  p.  77 — 78°).  When  heated  with  metbylic  alcohol  and  sulphuric 
acid,  phenanthrone  yields  metliylic  (i-phenanthryUc  oxide,  Cj^Hy'O'CHg 
(m.  p.  96 — 97').  When  heated  with  ammonia  it  yields  a  mixture  of 
l3-pheiumthri/lainine,  Cj^Hg-NH.,  (m.p.  139°),  and /?-diphenanthrylamine, 
(Ci^H9)2NH  (m.  p.  237°).      With  phenylhydrazine  at  200°  it  interacts, 
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eliminating  water  and  ammonia  and   yielding  2' :  3'-dipheni/leneindoIe 
(m.  p.  188—189°). 


105.  "The  yellow  colouring  principles  of  various  tannin 
matters.     IV."     By  A.  G.  Perkin. 

Cape  sumach,  the  leaves  of  the  Colpoon  compressum,  is  used  in  South 
Africa  as  a  substitute  for  sumach  {Rhus  Coriaria)  under  the  name  of 
"  Pruim-bast."  According  to  H.  Procter  (private  communication)  it 
contains  23  per  cent,  of  a  catechol  tannin.  Its  dyeing  property  is 
due  to  the  presence  of  a  new  glucoside,  osyritrin,  C07H3QOJ-,  pale 
yellow  needles,  m.  p.  185°,  which  is  decomposed  by  acid  into  quercetin 
and  glucose,  C.,.YL.^f>^^  +  2B.p  =  Cy^^f^-  +  1Q^^^P^.  This  is  not 
identical  with  viola-quercetrin  (Mandelin,  J.,  1883,  1369),  C42H42O.24 
which  exists  in  the  Viola  tricolor  Jlorensis.  The  tannin,  obtained  as  an 
orange-coloured,  transparent  mass,  is  a  glucoside  yielding,  with  acid, 
an  anhydride  or  phlobophane  and  a  sugar.  By  fusion  with  alkali, 
protocatechuic  acid  is  formed.  A  re-examination  of  gambler  catechu 
{Ungarica  Gambier)  corroborated  the  statement  of  Lowe  {Zeit.  anal. 
Chem.,  1874,  12,  127)  that  this  contains  quercetin.  Acacia  catechu 
not  previously  examined  was  found  to  contain  the  same  colouring 
matter. 

The  dyeing  properties  of  a  commercial  sample  of  Venetian  sumach 
{R.  Cotinus)  are  due  to  myricetin  and  not  quercetin  as  stated  by 
Lowe  (Joe.  Qit.).  This  result  will  be  corroborated  by  the  examination 
of  a  specially  picked  sample. 

Valonia  {Quercus  jEgilops),  divi-divi  [Gcesalpina  Cm-iaria),  myrabolans 
{Terminalia  chebula),  agarobilla  {Ccesalpina  brevifolia),  pomegranate 
rind  {Punica  granatum),  and  gall-nuts  {Quercus  infectoria),  owe  their 
tinctorial  property  to  ellagic  acid,  and  contain  no  member  of  the 
quercetin  group.  It  is  here  pointed  out  that  the  plants  examined 
hitherto  contain,  respectively,  a  tannin  and  colouring  matter  which 
yield  on  decomposition  identical  acids,  and  in  some  cases  the  same 
phenol. 

106.  "  Ammonia  and  phenylhydrazine  derivatives  of  a^-dibenzoylcin- 

namene  (anhydracetophenonebenzil) ."    By  Francis  R.  Japp,  F.R.S., 

and  Alfred  Tingle,  B.Sc. 

By  oxidising  dibenzoylcinnamenimide,  CooHj^NO— the  first  product 
of  the  action  of  ammonia  on  dibenzoylcinnamene — with  chromium 
trioxide,  the  authors  have  obtained  a  mixture  of  dibenzamide,  benz- 
amide,  and  regenerated  dibenzoylcinnamene. 


in 

By  reducing  dibenzoylcinnamenimide  with  zinc  dust  and  acetic  acid 

('  TT  "C r'TT 

in  the  cold,  A.  Smith's  tripheaylpyrrhole,     ^    '^  w     1 1    ^        ,  melting  at 


XH 

140_14P  (Trans.,  1890,  57,  645),  is  formed. 

The  authors  discuss  the  various  reactions  of  dibenzoylcinnamene 
and  dibenzoylcinnamenimide,  and  ascribe  to  these  compounds  the 
formulte 

aH--r; CH  aH,-C=:CH 

0    i  1  i    o    I 

/x    1  and 


an.-c/  ^c-c,H,         CoH^-c/  >c-c,Hv 


O  NH 

it  seems  to  be  impossible  to  assign  to  dibenzoylcinnamenimide,  for 
example,  any  other  formula  which  will  account  for  the  formation  of 
dibenzamide  during  oxidation. 

By  the  oxidation  of  triphenylpyrrholone — the  transformation  pro- 
duct of  dibenzoylcinnamenimide  under  the  influence  of  heat — with 
chromium  trioxide,  the  authors  have  obtained  a  compound  which  they 
regard  as  triphenylhydroxypyrrholone  (m.  p.  168')  : 

(06^5)29— CH  (CeH5).C— C-  OH 

CO    C-C^H,    +  0  =  CO    C-CfiHg, 


NH  X^H 

or  one  of  its  possible  tautomeric  forms.  Heated  with  caustic  potash, 
this  compound  evolves  ammonia,  and  yields  a  mixture  of  benzilic  and 
benzoic  acids. 

The  authors  have  also  studied  the  destructive  distillation  of  the 
compound  CogHooNo  (m.  p.  about  230°),  obtained  by  Japp  and  Huntly 
(Trans.,  1888,  53,  184)  by  the  action  of  phenylhydrazine  on  diben- 
zoylcinnamene. They  find  that  it  yields  the  \:Z'A-triphenyl2-)yrazole 
obtained  by  A.  Smith  (Annalen,  1896,  289,  332)  by  the  destructive 
distillation  of  tetraphenyldihydro-1  :2-diazine.  They  point  out  that 
result  renders  it  very  improbable  that  the  compound  Cj^H^o^o  has  the 
constitution  of  an  anilidotriphenylpyrrhole,  ascribed  to  it  by  Japp  and 
Klingemann  (Trans.,  1890,  57,  671). 

107.  "Derivatives  of  cotoin  and  phloretin."     By  A.  G.  Perkin 
and  H.  W.  Martin. 

A  study  of  the  acetylisation  of  the  diazobenzene  derivatives  of 
cotoin  and  phloretin. 
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Cotoin,  C^^H^oO^j  a  constitueut  of  coto-bark,  is,  according  to 
Ciamician  and  Silber,  a  monomethyl  ether  of  benzoylphloroglucinol, 
C6H^(OCH3)(OH)^-CO— C^Hg  {Ber.,  1894,  27,  409).  Cotoinazohenzene, 
Cj^HjjO^'OgHjlSrg,  forms  orange-yellow  needles,  m.  p.  183 — 184°. 
Cotoin-azo-o-toluene,  C^^HjjO^'OHg'CgH^Ng,  m.  p.  203 — 204°,  and 
cotoin-chzo-2>toluene,  m.  p.  207 — 208°,  crystallise  similarly.  Diacetyl- 
azo-henzene  cotoin,  Q^JlQOJ^C.^^O).2'Cf^^.2,  crystallises  in  gcarlet 
needles,  m.  p.  155—156°.  As  with  the  maclurin  compound  (Trans., 
1897,  71,  186),  the  acetyl-groups  could  be  determined  by  Liebermann's 
method. 

Phloretin,  Cj^H^^Og,  occurs  in  the  root  bark  of  the  apple  tree  as  a 
glucoside  phloridzin.  According  to  Ciamician  and  Silber,  it  has  the 
constitution  CeH2(OH)3-CO-CH(CH.,)-C6H^-OH.  Phloretin-disazo- 
henzene,  C^5H^2^5(^6-^5^-')2'  ^^^  needles,  m.  p.  254 — 256°,  pJdoretin- 
disazo-o-toluene,  m.  p.  250 — 251°,  and  i^ldoretindisazo-jj-toluene,  va.  p. 
250 — 251°,  closely  resemble  the  corresponding  maclurin  derivatives. 
Acetyl  phloretindisazobenzene,  C-^^lI-^-fi^{C2^3^){^G^5^ 2)'  fo^'^s  orange- 
red  needles  melting  at  217 — 219°.  No  higher  acetyl  derivative 
could  be  obtained.  Comparing  this  result  with  those  previously 
obtained  with  maclurin  and  phlorogkicinoldisazobenzenes  (Trans., 
1897,  71,  186),  it  would  thus  appear  that  phloretin  contains  only  three 
hydroxyl  groups.  From  Ciamician  and  Silber's  work  there  appears 
to  be  no  doubt,  however,  as  to  the  correctness  of  their  constitution  for 
phloretin  {loc.  cit.).  Thus,  all  hydroxyls  in  the  phloroglucinol  nucleus 
of  phloretin  must  in  diazobenzenephloretin  be  in  the  ketonic  form, 
a  peculiarity  which  in  some  way  is  therefore  due  to  the  influence  of 
the  phloretol  group. 

108.  "  Azobenzene  derivatives  of  phloroglucinol."     By  A.  G.  Perkin. 

Though  phloroglucinol  is  known  to  yield  azo-  and  disazo-derivatives 
as  phloroglucinol-^>azobenzene  sulphonic  acid,  CgH^O.^'No'CgH^-SOgH 
(Stebbins,  Am.  Chem.  Sac.  J.,  1880,  2,  240),  and  disazobenzenephloroglu- 
cinol,  C6H403(]Sr2-CgH5)2  (Weselsky  and  Benedikt,  Ber.,  1879,  12,  226), 
no  trisazo-compounds  have  been  previovisly  obtained,  though  judging 
from  its  constitution  the  formation  of  such  should  be  expected. 

Phloroglucinoltrisazohenzene,  CgH303(CyH.N2)3,  fine  needles  possess- 
ing a  green  iridescence  which  do  not  melt  below  300°,  is  formed  by 
addition  of  diazobenzene  sulphate  to  a  solution  of  phloroglucinol  in 
aqueous  sodium  carbonate.  Its  production  is  independent  of  the 
amount  of  diazobenzene  sulphate  employed.  It  contains  no  free 
hydroxyl  groups,  being  insoluble  in  alkaline  solutions. 

Fhloroglucinol-o-trisazoanisol  is  prepared  from  fphloroglucinol  and 
o-diazoanisol    in   either  sodium  carbonate  or    acetate    solution.       No 
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corresponding  disazo-compound  could  be  obtained  in  this  manner.  It 
forms  maroon  coloured  needles  melting  above  300^,  insoluble  in  alka- 
line solutions. 

Phl<rroglucinol-disazohenzene-m-azonitrohenzene,  obtained  from  pbloro- 
glucinol-disazobeuzene  and  ??i-diazonitrobenzene,  forms  dull  red  needles, 
m.  p.  290°. 

It  is  proposed  to  study  the  reaction  of  other  substituted  diazoben- 
zenes  with  phloroglucinol  under  similar  conditions. 

109.     "  The  action  of  phosphorus  pentachloride  on  fenchone." 
By  J.  Addyman  Gardner,  M.A.,  and  G-.  B.  Cockburn,  B.A. 

Fenchone  is  acted  on  at  the  ordinary  temperature  very  much  more 
slowly  than  camphor,  and  the  products  of  the  action  are  different,  for 
on  pouring  into  water  to  get  rid  of  the  excess  of  phosphorus  penta- 
chloride and  oxychloride,  the  authors  obtained  a  crystalline  compound 
of  the  formula  C^qHj^C1P0(0H)o,  which  they  name  chlorofenchone- 
phosphoric  acid,  and  an  oil  consisting  of  unchanged  fenchone  and  a 
substance  containing  chlorine,  probably  chlorofenchone. 

Chlorofenchone  phosphonic  acid  is  a  white,  crystalline  solid,  melting 
at  196°.  It  is  very  soluble  in  ether,  alcohol,  chloroform,  and  benzene, 
but  more  sparingly  soluble  in  water.  It  is  a  dibasic  acid,  and  the 
sodium  salt  crystallises  in  white,  needle-shaped  crystals.  The  lead, 
barium,  and  copper  salts  are  insoluble  in  water.  The  oil  containing 
chlorine  is  at  present  under  investigation. 

110.  "  Ketolactonic  acid  and  its  homolognes."    By  C.  H.  G.  Sprankling, 

B.Sc, 

In  1882,  Young  (Trans.,  1883,43,  172)  observed  that  when  ^etbyl- 
acetosuccinic  ether  is  slowly  distilled,  a  little  alcohol  is  liberate  I  and 
on  hydrolysis  of  the  distillate  with  hydrochloric  acid  a  crystalline  acid, 
CgHj^O^,  is  formed  in  addition  to  a-ethyl-^-acetopropionic  acid  and  a 
small  quantity  of  ethylsuccinic  acid. 

The  barium  salt,  Ba(CgHgO^).,,  is  obtained  by  the  action  of  barium 
carbonate  :  a  cold  solution  of  barium  hydrate  gives  the  salt  of  /?-ethyl- 
acetosuccinic  acid,  whilst  at  100°  barium  carbonate  is  precipitated  and 
the  salt  of  a-ethyl-/3-acetopropionic  acid  is  foimed. 

From  its  composition,  method  of  formation  and  beluwiour  it  was 
concluded  that  the  crystalline  acid,  to  which  the  name  ketolactonic 

CO^H 

acid  was  given,  has  the  constitution  i  i 

^  Et-CH     I 

CO— O 
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At^Prof.  Young's  suggestion,  these  experiments  have  been  repeated 
and  a  much  larger  yield  of  the  crystalline  acid  has  been  obtained  by 
prolonged  heating  of  the  ^-ethylacetosuccinic  ether  before  hydrolysis. 

The  lower  homologues  of  the  acid  have  also  been  prepared  in  a  pure 
state  from  acetosuccinic  ether  and  /3-methylacetosuccinic  ether  re- 
spectively, and  it  has  been  found  that  by  prolonged  heating  of  /3  iso- 
propylacetosuccinic  ether  and  subsequent  hydrolysis  with  hydrochloric 
acid  a  very  small  quantity  of  the  higher  homologue  is  formed. 

It  is  thus  shown  that  the  crystalline  acid  obtained  by  Youog  is  the 
third  member  of  a  series  to  which  the  general  name  ketolactonic  acid 
may  conveniently  be  given.  It  will  be  necessary,  however,  to  call 
the  lowest  member  of  the  series  ketolactonic  acid,  the  others  being 
named  methyl,  ethyl,  isopropylketolactonic  acid. 

Ketolactonic  acid,  CgH^O^  does  not  crystallise  ;  methyl-ketolactonic 
acid,  like  the  ethyl  compound,  forms  colourless  crystals,  m.  p.  176°. 

The  barium  salts  corresponding  to  those  derived  from  the  ethyl 
compound  were  prepared  from  ketolactonic  acid  and  methyl-ketolactonic 
acid. 

The  rate  of  action  of  sodacetoacetic  ether  on  the  brominated  fatty 
ethereal  salts,  the  rate  of  elimination  of  ethyl  alcohol  from  the  yS-alkyl- 
acetosuccinic  ethers,  and  the  rate  of  hydrolysis  of  the  ethers  differ 
greatly  in  the  four  cases  examined,  the  rate  in  general  diminishing 
rapidly  with  rise  of  molecular  weight. 

The  hydrolysis  of  the  ^-alkylacetosuccinic  ethers  may  take  place  in 
two  ways — (a)  the  acetyl  group  is  replaced  by  hydrogen  and  an  alkyl- 
succinic  acid  is  formed  ;  {b)  carbon  dioxide  is  evolved  and  an  a-alkyl- 
^-acetopropionic  acid  formed.  With  the  ethers  investigated,  the  higher 
the  molecular  weight  of  the  alkyl  group  the  larger  is  the  relative  yield 
of  the  alkyl  succinic  acid. 


November  4th,  1897.     Professor  Dewar,  F.E.S.,  Pi-esident,  in  the 

Chair. 

Messrs.  Harold  W.  Harrie,  W.  E.  Lang,  W.  H.  Barlow,  and  A.  V. 
C.  Fenby  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Ernest 
George  Annis,  Health  Office,  Town  Hall,  HuddersGeld  ;  William  Ball, 
54,  Stretton  Road,  Leicester;  Richard  Oxley  Burland,  J. P.,  Poolstock 
House,  Wigau  ;  Alexander  McLean  Cameron,  Daylesford,  Victoria  ; 
Owen  Aly  Clark,  12,  Abbey  Gate  Street,  Bury  St.  Edmunds;  Alexander 
Clarkson,  2,  Waveney  Crescent,  Ballymena,  Ireland;  Frank  Colling- 
ridge,  B.Sc,  Kenmore,  Shepherd's  Hill,  Highgate,  N. ;  James  Murray 
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Crofts,  B.A.,  Richleigh,  Gloucester;  David  Crole,  Primi^ose  Studios, 
Wellington  Square,  Chelsea,  S.W. ;  John  Daniell,  Council  of  Educa- 
tion Laboratory,  Johannesburg,  S.A.E,. ;  Andrew  James  Dixon,  Dapto, 
N.S.W. ;  Robert  Hamilton,  11,  Ibrox  Place,  Glasgow;  John  Harger, 
B.Sc,  Ph.D.,  The  Nook,  St.  James's  Mount,  Liverpool  ;  Charles 
Kelly,  Oakmere,  Hawarden,  Cheshire;  Tom  Lemmey,  B.A.,  Wellington 
College,  Berks  ;  James  Scott  Maclaurin,  D.Sc,  Mount  Eden,  Auckland, 
N.Z.  ;  Allen  Macmullen,  82,  James  Street,  Dublin;  Edward  Masters, 
The  Aloes,  Hinckley  Road,  Leicester;  John  A.  Mathews,  4,  First 
Place,  Brooklyn,  N.Y.  ;  Philip  Geoi'ge  Gregory  Moon,  129,  Rosary 
Road,  Thorpe,  Norwich ;  Joseph  John  Mooney,  34,  Easter  Road, 
Edinburgh;  James  Charles  Philip,  B.Sc,  Ph.D.,  16a,  Merton  Road, 
Yictoria  Road,  Kensington,  W. ;  Alexander  Ferguson  Reid,  Stair 
Bridge,  Stair,  Ayrshire;  Ernest  Henry  Roberts,  Hollydale,  Allfarth- 
ing  Lane,  Wandsworth,  S.W. ;  Edward  Sydney  Simpson,  34,  Pier 
Street,  Perth,  West  Australia;  Robert  Francis  Woodsmith,  89, 
Bnrtholomew  Close,  E.G.;  Frederick  William  Steel,  Tamunua,  Navua 
River,  Fiji;  Michael  Edmund  Stephens,  Avenue  House,  Finchley,  N.  ; 
George  Stubbs,  Arnside,  Hertford  Road,  East  Finchley,  N. ;  Edward 
Howard  Tripp,  Ph.D.,  Kent  House,  Blackheath  Hill,  S.E.  ;  John 
Scriven  Turner,  20,  Bury  Street,  Bloomsbury,  W.C.  ;  Framjee 
Khurshedjee  Viccajee,  Hyderabad,  Deccan,  India  ;  Percy  John  Yinter, 
Wesley  College,  Sheffield ;  Arthur  James  White,  Whinsfield,  Barrow- 
in-Furness. 

Sir  William  Crookes  then  took  the  Chair,  and  of  the  following 
papers  those  marked  *  were  read  : — 

*111.  "  On  the  properties  of  liquid  fluorine."    By  Professors  Moissan 

and  Dewar. 

The  nearest  approach  to  the  properties  of  the  mythical  alkahest  or 
universal  solvent  of  the  alchemist  is  to  be  met  with  in  fluorine.  The 
transparent  vessels  in  which  it  can  be  manipulated  have  to  be 
made  of  some  fluoride  like  fluor-spai",  and  such  vessels  are  equally 
difficult  to  construct  and  ill-adapted  for  chemical  manipulation. 
Modern  research  has,  however,  revealed  the  fact  that  the  most 
powerful  chemical  affinities  are  completely  suspended  by  allowing 
substances  to  come  into  contact  at  very  low  temperatui-es,  and  it 
appeared  possible  that  even  fluorine,  which  has  the  most  powerful 
chemical  activity  of  all  the  elements,  might  be  manipulated  in  glass 
vessels  under  such  conditions. 

In  a  paper  communicated  to  this  Society  entitled  "  The  Lique- 
faction  of    Air  and  Research  at   Low  Temperatures"    (Proc,   1895, 
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11,  221)  speaking  of  fluorine,  the  author  remarked,  "This  is  the 
only  widely-distributed  element  that  has  not  been  liquefied.  Some 
years  ago,  Wallach  and  Hensler  pointed  out  that  an  examination  of 
the  boiling  points  of  substituted  halogen  organic  compounds  led  to 
the  conclusion  that,  although  the  atomic  weight  of  fluorine  is  nineteen 
times  that  of  hydrogen,  yet  it  must  in  the  free  state  approach  hydrogen 
in  volatility.  This  view  is  confirmed  by  the  specific  refractive  index, 
which  Gladstone  showed  was  rather  lower  than  hydrogen.  If  the 
chemical  energy  of  fluorine  at  low  temperatures  is  abolished  like  that 
of  other  active  substances,  then  some  kind  of  glass  or  other  trans- 
parent material  not  so  brittle  as  calcium  fluoride  could  be  employed 
in  the  form  of  a  tube,  and  its  liquefaction  achieved  by  the  use  of 
hydrogen  as  a  cooling  agent." 

The  inference  that  fluorine  approached  hydrogen  in  volatility  was 
deduced  by  Wallach  and  Hensler  from  a  consideration  of  the  boiling 
points  of  the  fluorine  derivatives  of  the  benzene  series. 

The  followins;  table  :  — 


Boiling 

Benzene.  point. 

C,H,    80° 

C^HgFl     85° 

CeHgCl 132° 

Aniline. 

CgHsNH.^j     ....  183° 

p-CeH.Fl-NHg . .  187° 

p-C,H,Cl-NH2..  230° 


Differ- 
ence. 


47° 

4° 
43° 


Boiling 

Toluene.  point. 

C6H5CH3 111° 

p-CgH^Fl-CHg 116° 

p-CgH^Cl-CHs 160° 

Benzene. 

CoHc    80° 

p-C.H.Fl.    88° 

p-CgH^CU    172° 


Differ- 
ence. 

5° 

44° 


84° 


shows  that  the  substitution  of  1  atom  of  hydrogen  in  these  compounds 
by  fluorine  only  causes  an  increase  of  the  boiling  point  of  from  4°  to 
5°,  whereas  chlorine  causes  an  increase  of  from  45°  to  50°.  Such  a 
relatively  large  ratio  as  1  to  10  in  the  increment  of  boiling  points 
suggests  a  great  diilerence  in  the  volatility  of  the  elements  fluorine 
and  chlorine  in  the  free  state.  A  further  examination  of  the  properties 
of  fluorine  compounds,  howevei',  showed  that  the  volatility  of  fluorine 
was  not  likely  to  approach  that  of  hydrogen.  This  will  be  apparent 
from  the  following  table  : — 
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11. 

Boiling 
point 
Methane.  (absolute).   Difference. 

CH^    110='^ 

90° 

CH.Fl     200°  I 

t        50° 
CH3CI 250°J 

Cff^    110°  I 

>  149°  =  4x37° 
CFJ4    259°J 


Ethane. 


aH-Fi...   2 


C,H,C1.. 


C-Cl,. 


Boiling 
point 
(absolute).     Difference. 

184°] 

f  58° 

42°  { 

I       440 

286°j 


110^ 


oDi' 


241°  =  4  X  60= 


Aldehyde. 
CH3COH 

CHgCOFl 
CH,C0C1 


B.p.  (C.) 
21°1 


10^ 
51^ 


-11° 
41° 


Benzaldehvde.    B.p.  (C.) 
CgHjCOH     179°1 


CgH^coFi   ler 


CeH.COCl.     19  9°  J 


-18° 
38° 


where  it  is  seen  that  the  substitution  of  hydrogen  by  fluorine  in  methane 
and  ethane  raises  the  boiling  point  by  90°  and  60°  respectively,  and 
that  the  ratio  of  the  increments  of  boiling  point  in  corre.sponding 
fluorine  and  chlorine  compounds  is  now  not  greater  than  1  :  2.  The 
boiling  point  of  methyl  fluoride  was  calculated  from  the  critical  point 
and  vapour  pressure  of  this  substance  as  recorded  by  Professor  Collie 
(Trans.,  1889,  55,  110).  It  will  be  noted  as  a  curious  fact  that  the 
substitution  of  fluorine  in  the  aldehyde  radicle  causes  a  lowering  of 
the  boiling  point  and  not  an  increase,  and  that  the  difference  in 
boiling  point  between  the  chlorine  and  fluorine  substitution  body 
in  either  seines  is  always  between  40°  and  50°.  These  considera- 
tions induced  the  hope  that  liquid  air  might  give  the  command  of  a 
sufiiciently  low  temperature  for  the  liquefaction  of  fluorine,  and  that 
glass  vessels  might  be  used  to  collect  the  liquid.  This  view  was  sup- 
ported by  a  consideration  of  the  melting  points  of  the  halogens'and  the 
corresponding  critical  points  deduced  by  following  the  suggestions  of 
Clarke  {Am.  Ghem.  Soc.  J.,  1896,  18,  618),  as  to  these  relations.  Thus 
the  absolute  melting  points  of  chlorine,  bromine,  and  iodine  are  respec- 
tively 171°,  267°,  and  388°,  and,  assuming  the  same  mean  difference  in 
melting  point  extended  to  fluorine,  then  its  melting  point  would  be  64° 
absolute.  Now  the  critical  points  of  chlorine  and  bromine  are  about 
:  2^  times  the  absolute  melting  points,  thus  giving  149°  absolute,  or 
—  125°,  as  the  probable  critical  point  of  fluorine.  This  critical  value 
is  only  a  few  degrees  lower  than  oxygen,  and  from  this  calculation  the 
authors  were  entitled  to  assume  that  the  position  of  fluorine  as  regards 
volatility  would  be  somewhere  between  that  of  oxygen  and  nitrogen. 
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The  following  research  was.  conducted  in  the  Chemical  Laboratory  of 
the  Royal  Institution,  to  which  Professor  Moissan  brought  the  appa- 
ratus for  the  production  of  gaseous  fluorine  with  which  his  name  will 
always  be  identified,  and  the  authors  had  the  invaluable  assistance  of 
Messrs.  Lebeau,  Lennox,  and  Heath  in  the  conduct  of  the  experiments. 

Fluorine  was  prepared  by  the  electrolysis  of  potassium  fluoride  in 
solution  in  anhydrous  hydrofluoric  acid.  The  fluorine  gas  was  freed 
from  vapours  of  hydrofluoric  acid  by  being  passed  through  a  serpentine 
of  platinum  cooled  by  a  mixture  of  solid  carbonic  acid  and  alcohol. 
Two  platinum  tubes  filled  with  perfectly  dry  sodium  fluoride  completed 
the  purification. 

The  apparatus  used  for  liquefying  the  gas  consisted  of  a  small 
cylinder  of  thin  glass,  to  the  upper  part  of  which  was  fused  a  platinum 
tube.  This  latter  contained  in  its  axis  another  smaller  tube,  likewise 
of  platinum.  The  gas  to  be  liquefied  enters  by  the  annular  space, 
passes  through  the  glass  envelope,  and  escapes  through  the  small  inner 
tube.  The  glass  envelope  was  fused  to  the  platinum  tube  by  which 
the  fluorine  was  supplied. 

The  glass  cylinder  being  cooled  down  to  the  temperature  of  boiling 
liquid  oxygen  (—  183°),  the  current  of  fluorine  gas  passed  through  the 
bulb  without  becoming  liquid.  At  this  low  temperature,  however,  the 
gas  has  lost  its  chemical  activity,  and  no  longer  attacks  the  glass. 

On  lowering  the  temperature  of  the  liquid  oxygen  by  exhaustion,  a 
yellow  liquid  is  seen  collecting  in  the  glass  envelope,  while  gas  no 
longer  escapes  from  the  apparatus.  At  this  moment  the  tube  by 
which  the  gas  had  been  escaping  is  stopped,  so  as  to  prevent  air  from 
entering  and  liquefying,  and  the  glass  bulb  soon  becomes  full  of  a 
clear  yellow  liquid,  possessed  of  great  mobility.  The  colour  of  this 
liquid  is  the  same  as  that  of  fluorine  gas  when  examined  in  a  stratum 
one  metre  thick.  Fluorine  thus  becomes  liquid,  according  to  this 
experiment,  at  about  —  185°. 

When  the  bulb  containing  the  liquid  fluorine  is  lifted  above  the 
surface  of  the  liquid  oxygen,  the  yellow  liquid  begins  to  boil  with  an 
abundant  disengagement  of  gas,  having  all  the  energetic  reactions  of 
fluorine. 

Silicon,  boron,  carbon,  sulphur,  phosphorus,  and  reduced  iron,  cooled 
in  liquid  oxygen  and  then  placed  in  an  atmosphere  of  fluorine,  did  not 
become  incandescent.  At  this  low  temperature,  fluorine  did  not  dis- 
place iodine  from  iodides.  However,  its  chemical  energy  is  still  suffi- 
ciently great  to  decompose  benzene  or  oil  of  turpentine  with  in- 
candescence. It  would  thus  seem  that  the  powerful  affinity  of  fluorine 
for  hydrogen  is  the  last  to  disappear.  The  authors  have  noticed  on 
some  occasions  that  a  current  of  fluorine  gas  passed  into  liquid  oxygen 
gives  a  flocculent  precipitate  of  a  white  colour,  which  quickly  settles 
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to  the  bottom.  If  this  mixture  is  shaken  and  thrown  on  a  filter,  the 
substance  can  be  collected.  It  possesses  the  curious  property  of  de- 
flagrating with  violence  as  soon  as  the  temperature  rises. 

A  new  apparatus  (Fig.  1)  was  constructed  similar  to  that  already 
described  (that  is  to  say,  a  glass  bulb,  E,  fused  to  a  platinum  tube,  A, 
which  contained  another  similar  smaller  tube,  D)  but  having  each  of 
the  platinum  tubes,  B  and  C,  fitted  with  a  screw  valve,  in  such  a  man- 
ner that  at  any  moment  communication — either  with  the  outer  air 
or  with  the  current  of  fluorine — could  be  interrupted.  This  little 
apparatus  was  placed  in  a  cylindrical  glass  vacuum  vessel  containing 
liquid  oxygen,  connected  with  a  vacuum  pump  and  manometer. 

On  repeating  the  former  experiment  with  freshly  prepared  liquid 
air,  instead  of  oxygen,  fluorine  easily  becomes  liquid  at  -190^0. 
With  liquid  oxygen  as  refrigerant,  the  liquefaction  of  fluorine  takes 
place  at  a  temperature  corresponding  to  the  evaporation  of  the  oxygen 
under  a  pressure  of  437  mm.  of  mercury. 

From  these  two  experiments  it  results  that  the  boiling  point  of 
fluorine  is  very  close  to  -  187".  This  number  is  identical  with 
Olszewski's  boiling  point  of  argon,  so  that  this  seems  to  be  the  first  ex- 
ample of  two  gaseous  elements  boiling  at  the  same  temperature.  It 
is  a  justifiable  inference  from  the  boiling  point  that  the  critical  point 
must  be  about  -120^,  and  thus,  in  all  probability,  the  critical  pres- 
sure is  about  40  atmospheres,  or  less  than  half  that  of  the  critical 
pressure  of  chlorine,  which  is  84  atmosphere?.  This  would  make  the 
critical  constant  for  fluorine  4  as  contrasted  with  chlorine,  which  has 
the  value  5. 

The  following  table  gives  the  boiling  points  of  the  halogens  : 

Absolute      Difter- 
tempflj-ature.    ence. 
Fluorine ¥fe°  , 

Chlorine 240=-' 

I        97° 
Bromine 337^  ' 


123= 
Iodine  460" 


r] 


When  the  little  glass  bulb  was  three-quarters  full  of  liquid  fluorine, 
both  the  valves  were  closed,  and  then  a  good  air  pump  caused  the 
liquid  oxygen  serving  as  refrigerant  to  boil  rapidly  at  a  pressure  of 
2-5  cm.  Under  these  conditions,  a  temperature  of  -  210^  is  reached, 
yet  the  fluorine  did  not  show  any  sign  of  solidification,  but  retained  its 
characteristic  mobility.  In  future  experiments  it  will  be  interesting 
to  try  the  rapid  ebullition  of  the   liquid   fluorine  itself.     During  the 


180 

repetition  of  this  expei'iment,  a  slight  accident  occuri'ed.  The  screw 
of  one  of  the  valves  becoming  worn,  allowed  air  to  leak  into  the 
exhausted  bulb.  This  air  was  immediately  licjuefied,  and  in  a  few 
moments  two  distinct  layers  of  liquid  were  seen  ;  the  upper,  colourless 
layer  consisted  of  liquid  air  ;  the  lower  one,  of  a  pale  yellow  colour, 
being  fluorine. 

To  prevent  the  possible  ingress  of  any  air,  the  fluorine  was  intro- 
duced in  its  liquid  state  into  a  glass  tube,  the  end  of  which  was  then 
sealed  before  the  blow-pipe.  The  sealed  tube,  containing  the  liquid 
fluorine,  was  kept  for  a  long  time  at  -  210°  by  the  rapid  evaporation 
of  a  large  quantity  of  liquid  air,  but  it  gave  no  trace  of  a  solid  body. 

To  determine  the  density  of  liquid  fluorine,  it  was  brought  into 
contact  with  a  number  of  bodies  whose  density  is  known,  comparing 
their  behaviour  at  the  same  time  in  liquid  oxygen,  which  has  about 
the  same  boiling  point  and  density.  By  taking  groups  of  bodies  whose 
densities  are  very  close  to  each  other,  it  is  easy  to  see  which  sink  and 
which  float  in  the  liquid.  This  well-known  though  indirect  method 
was  the  most  suitable  for  these  delicate  experiments.  The  authors  first 
satisfied  themselves  that  the  fluorine  had  no  action  on  the  materials 
used.  To  effect  this,  a  crystal  of  ammonium  thiocyanate  (density  = 
1'31)  was  placed  in  a  glass  tube  surrounded  with  boiling  liquid  air  to  the 
bottom  of  the  tube,  a  current  of  fluorine  gas  was  introduced  by  means 
of  a  platinum  jet.  The  fluorine  was  rapidly  liquefied,  and  the  am- 
monium thiocyanate  was  not  attacked.  The  same  experiment  was 
repeated  with  a  fragment  of  ebonite  {d  =  1*15),  of  caoutchouc  ((i  =  0"99), 
of  wood  {d=  0"96),  of  amber  id=  I'll),  and  of  methyl  oxalate  {d=  1"15). 
It  is  of  importance,  in  the  experiments  just  mentioned,  that  the  various 
materials  used  should  be  first  kept  at  a  temperature  of  —  190°  for  some 
little  time  before  coming  in  contact  with  liquid  fluorine. 

In  one  of  the  experiments  a  piece  of  caoutchouc,  having  been  insufli- 
ciently  cooled,  took  fire  on  the  surface  of  the  liquid,  and  burnt  com- 
pletely away  with  a  brilliant  flame  without  leaving  any  residue  of 
carbon.  The  piece  of  caoutchouc  ran  about  the  surface  of  the  liquid 
like  sodium  on  water,  giving  a  very  intense  light. 

The  density  experiment  was  carried  out  in  the  following  manner  :  — 
In  a  glass  tube  closed  at  one  end,  and  of  which  the  lower  part  had 
been  slightly  drawn  out,  fragments  of  the  five  substances  just  men- 
tioned were  placed.  The  tube  was  then  plunged  to  a  thii'd  of  its 
length  into  boiling  liquid  air.  When  it  was  all  reduced  to  a  tempera- 
ture of  about  -  190°  the  fluorine  gas  was  carefully  introduced.  This 
soon  liquefied,  and  the  wood  and  the  caoutchouc  floated  easily 
on  the  surface  of  the  pale  yellow  liquid.  On  the  other  hand,  the 
methyl  oxalate  and  ebonite  remained  at  the  bottom,  while  the  amber 
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rose  and  fell  in  the  liquid,  appearing  to  be  of  the  same  density.  The 
apparatus  was  shaken  several  times,  and  the  quantity  of  liquid  fluorine 
increased,  but  the  results  were  the  same. 

The  authors  thus  arrive  at  the  conclusion  from  these  experiments  that 
the  density  of  liquid  fluorine  is  about  1'14.  Another  point  which 
appears  to  be  of  interest  is  the  following.  The  fi-agment  of  amber 
floating  in  the  fluorine  was  very  difiicult  to  distinguish,  which  would 
seem  to  indicate  that  the  index  of  refraction  of  liquid  fluorine  is 
in  any  case  greater  than  that  of  liquid  air  or  oxygen,  although  it  is 
not  likely  to  be  so  high  as  that  of  amber  itself. 

Fluorine  was  liquefied  in  a  thick-walled  glass  tube  which  had  been 
previously  graduated,  and  the  tube  sealed.  On  cooling  the  tube  and 
its  contents  to  —210°,  a  contraction  of  xrth  in  the  volume  of  the 
liquid  fluorine  took  place.  A  similar  tube  was  left  alone  in  a  vacuum 
vessel  full  of  liquid  air.  An  hour  and  a  half  afterwards,  the  tube 
still  being  in  liquid  air,  the  fluorine  had  not  changed  in  appearance. 
But  shortly  afterwards,  when  the  air  had  all  evaporated,  a  violent 
detonation  occurred  ;  the  sealed  tube  and  the  double  beaker  in  which 
it  had  been  placed  were  smashed  and  reduced  to  powder. 

Diiferent  samples  of  liquid  fluorine  examined  with  the  spectroscope 
through  a  thickness  of  about  h  cm.  showed  no  specific  absorption-bands 
in  the  visible  spectrum. 

Liquid  fluorine  placed  between  the  poles  of  a  powerful  electro- 
magnet does  not  show  any  magnetic  phenomena.  These  experiments 
are  the  more  decisive,  as  comparative  ones  with  liquid  oxygen  were 
made  at  the  same  time. 

The  capillary  constant  of  fluorine  is  smaller  than  that  of  liquid 
oxygen.  A  capillary  tube,  plunged  successively  in  fluorine,  oxygen, 
alcohol,  and  water,  gave  the  following  figures : 

Height  of  liquid  fluorine 3'5  mm. 

„     oxygen   5-0     „ 

,,  alcohol 14"0     ,, 

„  Avater    22-0     „ 

Liquid  fluorine  placed  in  a  glass  tube  surrounded  with  liquid  air 
(temperature  about  -  190°  C.)  had  a  slow  current  of  hydrogen  gas 
directed  on  to  its  surface  by  means  of  a  fine  platinum  jet.  There  was 
immediate  combustion  with  the  production  of  flame.  The  experiment  was 
repeated  by  dipping  the  platinum  jet  well  below  the  surface  of  the  liquid. 
At  this  temperature  complete  combination  still  took  place,  with  a  con- 
siderable evolution  of  light  and  heat. 

Oil  of  tui'pentine,  in  the  solid  state,  is  attacked  by  liquid  fluorine. 
To  perform  this  experiment  a  little  oil  of  turpentine  was  placed  at  the 
bottom  of  a  glass  tube  surrounded  with  boiling  liquid  air.     As  soon  as 
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a  small  quantity  of  fluorine  was  liquefi.ed  on  the  surface  of  the  solid, 
combination  took  place  with  explosive  force,  a  brilliant  flash  of  light, 
and  deposition  of  carbon.  After  each  explosion,  the  cvirrent  of  fluorine 
gas  was  kept  up  slowly,  a  fresh  quantity  of  liquid  fluorine  was  formed, 
and  the  detonations  succeeded  each  other  at  intervals  of  from  6 — 7 
minutes.  Finally,  after  a  longer  interval  of  about  9  minutes,  the 
quantity  of  fluorine  formed  was  sufl&cient  to  cause,  at  the  moment  of 
the  reaction,  the  complete  destruction  of  the  apparatus.  In  several  of 
these  experiments  a  little  liquid  fluorine  accidentally  fell  on  the  floor ; 
the  wood  instantly  took  flre. 

The  action  of  liquid  oxygen  has  been  studied  with  more  care,  since 
the  authors  observed  that  by  passing  a  current  of  fluorine  through 
liquid  oxygen,  a  detonating  body  could  be  produced. 

If  a  current  of  fluorine  is  directed  to  the  surface  of  liquid  oxygen 
in  a  glass  tube,  the  temperature  being  about  -  190°,  the  fluorine  dis- 
solves in  all  proportions,  imparting  a  yellowish  colour,  and  giving  the 
liquid  a  graded  tint  from  the  upper  to  the  lower  part ;  the  bottom  of 
the  tube  is  hardly  coloured.  If  on  the  contrary,  the  fluorine  gas  is 
introduced  at  the  bottom  of  the  liquid  oxygen,  the  yellow  colour  is 
pi'oduced  at  the  bottom  and  diffuses  slowly  to  the  upper  layers. 

This  phenomenon  indicates  that  the  densities  of  liquid  fluorine  and 
oxygen  are  very  near  each  other.  When  the  temperature  of  the 
mixture  of  liquid  oxygen  and  fluorine  is  allowed  to  i-ise  slowly,  the 
oxygen  evaporates  first.  The  liquid  becomes  more  and  more  concen- 
trated as  regards  fluorine,  and  finally  the  latter  begins  to  boil  in  its 
turn.  In  fact,  at  the  commencement  of  this  boiling  the  gas  coming 
off  will  light  a  match  which  has  only  a  red-hot  point,  and  will  not 
make  lamp-black  or  silicon  red-hot ;  but,  on  the  other  hand,  the  gas 
coming  off  at  the  end  of  the  experiment  will  instantly  cause  these 
two  latter  bodies  to  burst  into  flame.  When  the  glass  bulb  is  com- 
pletely empty  and  its  temperature  is  rising,  a  distinct  disengagement 
of  heat  is  suddenly  noticed,  and  the  interior  of  the  glass  loses  its 
polish.  This  rise  in  temperature  is  due  to  the  fluorine  gas  attacking 
the  glass.  In  this  experiment,  using  perfectly  dry  oxygen,  no  pre- 
cipitate is  produced.  If,  on  the  contrary,  oxygen  is  used  which  has 
been  some  hours  in  contact  with  the  air,  the  detonating  substance 
mentioned  in  previous  experiments  is  produced. 

The  body  which  is  produced  by  the  action  of  fluorine  on  oxygen 
containing  in  suspension  minute  crystals  of  ice  seems  to  be  a  hydrate 
of  fluorine,  decomposing,  with  detonation,  by  a  simple  rise  of  tem- 
perature. This  view  must,  however,  be  taken  as  conjecture,  until 
the  real  composition  is  ascertained.  A  small  quantity  of  water  at 
the  bottom  of  a  glass  tube  being  cooled  down  to  — 190°,  liquid  fluorine 
formed  on  the  surface  of   the  ice  as  a  mobile  liquid  without  showing 
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any  chemical  action,  and  evaporated  on  the  temperature  rising.  As 
soon  as  the  apparatus  became  warmer  the  remaining  gaseous  fluorine 
attacked  the  ice  with  great  energy,  causing  a  strong  smell  of  ozone. 

A  globule  of  mercury  was  treated  in  the  same  way  as  the  water 
described  above.  The  surface  remaining  very  brilliant,  the  liquid 
fluorine  surrounded  it  without  causing  any  diminution  of  metallic 
lusti-e.  On  allowing  the  temperature  to  rise,  the  fluorine  began  to 
boil,  and  the  liquid  disappeared  completely,  without  any  attack  of  the 
mercury.     The  experiments  seem  to  warrant  the  following  conclusions. 

Fluorine  gas  is  easily  liquefied  at  the  temperature  of  boiling 
atmospheric  air.  The  boiling  point  of  liquid  fluorine  is  -  187°.  It  is 
soluble  in  all  proportions  in  liquid  oxygen  and  in  liquid  air.  It  does 
not  solidify  at  —  210°.  Its  density  is  1*14,  its  capillarity  is  less  than 
that  of  liquid  oxygen  ;  it  has  no  absorption  spectrum,  and  it  is  not 
magnetic. 

Finally,  at  -  190°  it  has  no  action  on  dry  oxygen,  water,  or  mer- 
cury, but  it  reacts,  with  incandescence,  on  hydrogen  and  oil  of  turpen- 
tine. Future  experiments  must  decide  whether  cooling  below  —  200° 
can  suspend  the  powerful  chemical  action  of  liquid  fluorine  on  hydrogen 
and  hydrocarbons. 

One  of  the  most  important  questions  for  future  investigation  is  the 
specific  refractive  and  dispersive  indices  of  the  fluid.  Davy,  in  his 
paper  on  the  substances  produced  in  different  chemical  processes  on 
fluor-spar  {Phil.  Trans.,  1813,  278),  says,  "  Dr.  Wollaston  has  found  that 
the  fluoric  combinations  have  very  low  powers  of  refracting  light,  and 
particularly  the  pure  fluoric  acid;  so  that  the  refracting  powers  of 
fluorine  will  pi'obably  be  found  lower  than  those  of  any  other  substance, 
and  it  appears  to  possess  higher  acidifying  and  saturating  powers  than 
either  oxygen  or  chlorine." 

Gladstone  has  shown  that  the  specific  atomic  refraction  of  the  com- 
bined element  does  not  exceed  0  9,  taking  the  Lorentz  formula,  and 
that  the  atomic  dispersion  diminishes  instead  of  increasing  for  short 
wave-lengths.  Further,  he  found  that  the  other  halogen  substitution 
compounds  gave  atomic  refractions  nearly  agreeing  with  the  same 
substances  in  the  free  state.  It  has  been  found  that  liquid  gases  give 
the  same  atomic  refraction  as  the  gaseous  body,  so  that^the  refractive 
index  of  liquid  fluorine  may  be  at  once  deduced  provided  it  be- 
haves like  chlorine,  bromine,  or  iodine.  Taking  0*9  as  the  atomic 
refraction,  the  value  would  be,  according  to  the  Gladstone  formula, 
1'054,  and  the  Lorentz,  1"081.  Both  values  are  far  lower  than 
those  of  liquid  oxygen  or  air,  1-226  and  r205  respectively.  The 
gener-al  appearance  of  the  liquid  and  the  experiment  with  amber 
described  above  lead  to  the  conclusion  that  liquid  fluorine  mvist 
have  a  refractive  index  much  higher  than  that  calculated.      If   the 
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refractive  index  is  as  great  as  1'41,  then  the  atomic  refraction 
(Lorentz)  will  be  4'13,  but  if  it  is  only  about  1-192,  then  the  atomic 
refraction  will  be  2.  On  both  assumptions  the  atomic  refraction  of 
liquid  fluorine  is  much  gi'eater  than  the  value  0  9  found  by  Gladstone. 
Should  the  smaller  valvie  2  turn  out  to  be  the  correct  one  then  the  in- 
ference might  be  fairly  drawn  that  the  critical  constant  was  also  about  3, 
or  nearly  the  value  for  oxygen.  This  view  would  make  the  critical  pres- 
sure of  fluorine  about  the  same  as  that  of  oxygen,  or  50  atmospheres. 
From  this  it  would  follow  that,  unlike  chlorine,  bromine,  and  iodine, 
5vhich  have  the  same  atomic  refraction  in  combination  and  in  the  free 
state,  fluorine  has  a  different  value  in  the  one  state  as  compared  to  the 
other.  In  this  respect  it  would  appear  to  resemble  oxygen,  whose 
atomic  refraction  in  combination  may  be  only  three-fourths  of  what  it 
is  in  the  free  state.  This  view  is  confirmed  by  an  examination  of 
the  atomic  volume  of  fluorine.  The  other  members  of  the  halogen 
series  have  approximately  the  same  atomic  volume  in  combination  as  in 
the  free  state.  Now,  the  atomic  volume  of  fluorine  in  fluorbenzene  is 
11*5,  or  about  half  the  atomic  volume  of  chlorine,  or  taking  chloro- 
benzene  as  standard,  with  chlorine  as  22 '7,  then  the  atomic  volume 
would  be  10.  The  value  for  the  free  element  appears  to  be  16*6, 
and  the  number  deduced  from  liquid  hydrofluoric  acid  about  15. 
j\Iany  metallic  fluorides  have  relatively  small  atomic  volumes.  Thus 
the  fluorides  of  cadmium,  lithium,  calcium,  magnesium,  and  aluminium 
have  an  atomic  volume  just  about  half  of  that  of  the  corresponding 
chloride.  This  difference  is,  however,  easily  explained  if  fluorine  in 
the  combined  state  has  only  half  the  atomic  volume  of  chlorine. 
Dr.  Thorpe's  value  for  the  atomic  volume  of  fluorine,  deduced  from 
a  study  of  the  chloride  and  fluoride  of  arsenic,  is  9*2,  or  free  flviorine 
at  its  boiling  point  ought  to  have  a  density  of  2,  provided  it  behaved 
like  the  other  lialogens.  This  density  for  the  free  element  is 
much  too  high,  the  experimental  value  being  about  I'll.  Such 
changes  in  atomic  volume  again  suggest  a  resemblance  with  oxygen, 
and  would  lead  to  the  inference  that  the  refractive  constants  must 
also  differ  in  the  free  and  combined  states.  These  interesting  pro- 
blems must,  however,  be  left  for  future  investigation. 

Discussion. 

Dr.  PiaiKiN  said  he  felt  much  interested  in  the  paper,  because  of  the 
remarkable  magnetic  i-otation  of  combined  fluoiine,  lor  example,  in 
fluorhenzene.  Wiien  one  atom  of  hydrogen  in  benzene  is  displaced 
by  chlorine,  the  rotation  is  considerably  increased.  The  substitution 
of  bromine  causes  a  still  higher  I'ot  ition,  and  that  of  iodine  tlie 
highest.     On  the  other  hand,  the  substitution  of  fluorine  reduces  the 
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magnetic  rotation.  He  had  suggested  that  this  might  be  accounted 
for  if  fluorine  were  paramagnetic,  because  its  mignetic  rotation  would 
then  be  the  reverse  of  that  of  carbon  and  hydrogen.  This,  however, 
does  not  seem  to  be  a  probable  explanation,  since  it  is  now  found  that 
liquid  fluorine  is  not  paramagnetic.  It  is  possible  that  this  element 
may  have  different  values  depending  on  whether  it  is  free  or  com- 
bined. The.nitro-group  (NOo)  intluences  magnetic  rotation  much  in 
the  same  way  as  fluorine. 

Dr.  Gladstone  remarked  on  the  importance  of  Professor  Dewar's 
communication,  the  most  interesting  portion  to  him  being  that  on 
the  optical  properties  of  the  liquid  fluorine.  The  specific  refraction 
of  that  element  had  been  calculated  by  him  and  his  brother  from 
fluorbenzene  and  from  many  salts,  crystallised  or  in  solution,  with 
the  invariable  result  that  it  was  exceedingly  small.  In  the  last  list  of 
the  specific  refi-actions  of  the  elements  (Froc.  B.  S.,  1897,  60,  141)  it  is 
given  at  only  0031,  which  is  not  a  third  of  the  next  lowest  in  the  list. 
Its  specific  dispersion  is  also  low,  and  it  has  the  additional  peculiarity 
of  giving  a  reversed  spectrum.  Now  Prof.  Dewar  finds  that  liquid 
fluorine  has  about  the  same  refractive  index  as  that  of  amber  ;  this  is 
known  to  be  1*55  or  thereabouts.  As  the  speciflc  gravity  of  the  fluorine 
is  stated  to  have  been  1'14,  we  can  easily  calculate  the  specific  refi'action, 
viz.,  0'482.  This  figure,  instead  of  being  the  lowest  in  the  list  of 
elements,  is  nearly  the  highest,  there  being  only  six  with  higher 
values. 

It  is  true  that  in  some  cases  the  specific  refraction  of  an  element  in 
the  free  state  differs  somewhat  from  that  deduced  from  its  compounds. 
Fluorine  would  naturally  be  compared  with  the  three  halogens,  chlorine, 
bromine,  and  iodine.  Liquid  chlorine  has  a  specific  refraction  of  about 
0'27  j  in  combination  0'28.  Bromine  has  a  specific  refraction  of  about 
0*20  ;  in  combination  0'21,  Iodine  vapour  has  a  specific  refraction  of 
about  0"19  ;  in  combination  0"21.  The  free  element,  therefore,  does  not 
differ  widely  in  specific  refraction  from  the  same  element  when  in  com- 
bination ;  and  in  each  case  is  the  smaller  and  not  the  greater  of  the 
two.  A  certain  analogy  does  exist  between  fluorine  and  sulphur  or 
phosphorus.  These  two  when  melted  have  high  specific  refractions, 
sulphur  being  0*50,  and  phosphorus  0"59  ;  these  high  figures  are  gene- 
rally much  reduced  when  the  elements  are  in  combination,  but  the 
extent  of  this  reduction  is  by  no  means  comparable  with  what  would 
appear  to  be  the  case  with  fluorine.  Although  Professor  Dewar's 
method  is  correct  in  principle,  Dr.  Gladstone  expressed  a  strong  hope 
that  accurate  determinations  would  be  made  by  one  or  other  of  the 
more  direct  methods. 

Dr.  Thorpe  said,  in  reference  to  the  allusion  by  the  President  to 
his  determination  of  the  specific  molecular  volume  of  fluorine  as  far  back 
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as  1880,  that  too  much  stress  could  not  be  laid  upon  the  particular  value 
viz.,  9*2,  which  he  then  obtained.  It  was  deduced  from  a  study  of  the 
specific  gravity  and  thermal  expansion  of  arsenic  fluoride,  a  substance 
which  is  not  easy  to  obtain  pure,  and  which  is  not  altogether  without 
action  on  glass,  especially  at  temperatures  approaching  the  boiling  point. 
It,  moreover,  presupposes  that  arsenic  fluoride  has  a  molecular  consti- 
tuent analogous  to  that  of  arsenic  chloride.  Such  an  assumption  is 
probable,  but  having  regard  to  the  remarkable  complexity  of  many 
fluorine  compounds,  as,  for  example,  hydrogen  fluoride  itself,  when  com 
pared  with  the  corresponding  chlorine  compounds,  the  supposition  can- 
not, at  present,  be  regarded  as  more  than  probable.  The  particular 
value  obtained,  however,  clearly  indicated  the  order  of  the  magnitude, 
as  shown  by  its  substantial  agreement  with  the  other  values  quoted  by 
the  author. 

With  respect  to  the  question  raised  by  Dr.  Gladstone,  he  might  say 
that  the  peculiar  behaviour  of  glass  when  immersed  in  arsenic  fluoride 
was  significant,  and  suggested  a  method  by  which  the  refractivity  of 
liquid  fluorine  in  the  free  state  might  be  ascertained  with  a  fair  ap- 
proximation to  accuracy,  viz.,  on  the  same  principle  as  that  adopted  by 
the  authors  in  determining  the  relative  density  of  liquid  fluorine — 
that  is,  by  immersing  solids  of  known  refractivity  in  the  liquid,  and 
observing  which  became  invisible.  Arsenic  fluoride  is  a  highly  re- 
fractive liquid,  and  some  specimens  of  glass  threads  and  tubes  become 
almost  invisible  when  immersed  in  it. 

Professor  Dewar,  in  reply,  observed  that  he  did  not  intend  to  convey 
the  impression  that,  because  amber  in  liquid  fluorine  might  be  difiicult 
to  define  clearly,  it  necessarily  followed  that  the  refractive  index 
would  turn  out  to  reach  1"55,  as  Dr.  Gladstone  seemed  to  infer. 
His  present  impression  was  that  it  exceeded  that  of  liquid  air,  but  he 
could  go  no  further.  No  doubt  the  next  time  Professor  Moissan  and 
he  had  the  opportunity  of  continuing  the  experiment,  a  direct  deter- 
mination of  the  refractive  index  would  be  made. 

*112.  "The  liquefaction  of  air  and  the  detection  of  impurities." 
By  Professor  Dewar. 

In  a  paper  on  "  The  relative  behaviour  of  chemically  prepared,  and 
of  atmospheric  nitrogen,"  read  before  the  Society  in  the  year  1894, 
it  was  stated  that  all  samples  of  nitrogen  and  oxygen  properly  purified, 
are,  when  liquefied,  clear  ti'ansparent  liquids,  so  that  the  solid  matter 
which  always  separates  when  air  or  nitrogen  or  oxygen  is  liquefied  on 
the  large  scale  consists  of  impurities.  Ordinary  air,  containing  4  pai'ts 
of  carbonic  acid  per  10,000  parts  gave  a  turbid  liquid  from  the 
solidification  of  the  carbonic  acid ;  and  oxygen  containing  traces  of 
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chlorine  behaved  in  a  similar  manner.  With  the  object  of  ascer- 
taining the  proportion  of  any  gas  in  air  that  is  not  condensable  at  about 
-210°  C.  under  atmospheric  pressure,  or  is  not  soluble  in  liquid  air 
under  the  same  conditions,  the  following  apparatus  has  been  devised, 
A  cylindrical  bulb  of  a  capacity  of  101  c.c,  marked  B  in  figure,  had  a 
capillary  tube  s^ealed  into  it  terminating  in  a  three-way  stopcock,  as 
shown  at  E.  The  parts  marked  C  and  D  consist  of  soda-lime  and 
sulphuric  acid  tubes  for  removing  carbonic  acid  and  water.  The  stand 
marked  G  holds  the  large  vacuum  test  tube  into  which  B  is  inserted 
which  holds  the  liquid  air  maintained  under  continuous  exhaustion. 
As  this  low  temperature  had  to  be  kept  steady  for  from  one  to 
two  hours,  while  at  the  same  time  the  bulb  B  had  to  be  completely 
covered  with  liquid  air,  it  was  necessary  to  arrange  some  means  of 
keeping  up  the  liquid  air  supply  without  disturbing  the  apparatus. 
The  plan  adopted  is  shown  at  H,  which  is  a  valve  arrangement  which 
can  be  so  regulated  as  to  suck  liquid  air  from  the  large  vacuum  vessel  A 
and  discharge  it  continuously  along  a  pipe  into  the  vacuum  test  tube  G, 
the  latter  being  kept  under  good  exhaustion.  In  working  the 
apparatus,  the  tube  I  is  connected  to  a  gasometer  containing  10  cubic 
feet  of  air,  so  that  the  volume  of  air  condensed  in  each  experiment 
may  be  observed.  This  was  generally  from  2^  to  3  cubic  feet.  If 
there  is  a  very  small  proportion  of  some  substance  not  liquefi- 
able  or  soluble  in  liquid  air,  then  we  should  expect  the  vessel  B  would 
not  fill  up  completely  into  the  capillary  tube.  This  is,  however,  exactly 
what  does  take  place.  After  40  minutes'  cooling,  the  vessel  B  and 
the  cool  part  of  the  tube  were  filled  with  liquid.  In  this  experi- 
ment some  80  litres  of  air  were  condensed,  and  any  accumu- 
lated uncondensed  matter  must  have  been  concentrated  in  the  upper 
part  of  the  capillary  tube  which  had  a  volume  of  0*5  c.c.  Under 
the  conditions,  therefore,  the  material  looked  for  must  be  less  than 
1  part  by  volume  in  180,000  of  air. 

To  test  the  working  with  an  uncondensable  gas  added  to  air,  a  volume 
of  10  cubic  feet  was  taken  in  the  gasholder  and  to  that  500  c.c.  of 
hydrogen  were  added.  This  is  in  the  proportion  of  less  than  1  in  500. 
Even  after  two  hours'  cooling,  the  tube  B  could  only  be  filled  four- 
fifths.  In  order  to  prove  that  the  gas  accumulated  in  the  upper 
part  of  B  was  hydrogen,  the  three-way  stopcock  at  E  was  turned, 
and  the  temperature  allowed  to  rise  so  that  the  gas  was  expelled 
from  the  evaporation  of  the  liquid  air  and  collected  over  mercury 
as  shown  at  F.  The  gas  thus  collected  was  easily  combustible  and 
consisted  chiefly  of  hydrogen.  The  amount  of  hydrogen  was  then 
reduced  to  1  part  in  1,000  of  air,  and  it  was  found  that  after  one  and 
a  quarter  hour's  cooling  the  bulb  B  had  filled  to  within  a  half  c.c.  of 
the  capillary  tube.     A  new  sample  of  air  containing  1  part  of  hydro- 
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gen  in  10,000  of  air  filled  the  bulb  B  completely  as  if  it  were  ordinary 
air. 

It  appears  from  these  experiments  that  1  part  of  hydrogen  in  1,000 
of  air  is  just  detectable  by  this  plan  of  working.  As  the  80  litres  of 
air  condensed  contained  some  80  c.c,  of  hydrogen,  it  appears  that  100 
c.c.  of  liquid  air  at  from  —200°  to  —  210°  C.  had  dissolved  nearly  all 
this  gas;  in  fact,  that  20  c.c.  of  hydrogen  at  the  low  temperature  is 
dissolved  in  100  c.c.  of  liquid  air.  In  the  paper  on  "  The  liquefaction 
of  air  and  research  at  low  temperatures"  (Proc,  1895,  11,  221),  it  was 
shown  that  if  hydrogen  containing  a  small  percentage  of  oxygen  were 
employed  for  the  purpose  of  getting  a  hydrogen  jet,  the  liquid  collected 
from  it  was  oxygen,  containing,  however,  so  much  hydrogen  dissolved 
iu  it  that  the  gas  coming  off  for  a  time  was  explosive. 

In  order  to  press  this  inquiry  a  little  further,  some  natural  gas 
known  to  contain  a  different  constituent  like  helium  suggested  itself 
as  being  worthy  of  trial.  Lord  Eayleigh's  results  of  the  examination 
of  the  gas  from  the  King's  Well  at  Bath  showed  that  it  contained  1*2 
part  of  helium  per  1,000  volumes,  so  that  it  seemed  admirably  adapted 
for  such  experiments.  The  author  has  to  express  his  thanks  to  the 
Corporation  of  Bath  for  giving  permission  to  collect  samples  of  the  gas. 

The  sample  of  gas  from  the  Bath  Spring  was  treated  exactly  in  the 
same  way  as  the  hydrogen  mixtures  described  above.  During  the 
liquefaction  there  was  a  marked  difference  in  the  appearance  of  the 
liquefied  gas,  for  while  the  hydrogen  and  air  mixtures  gave  a  clear, 
transparent  liquid,  the  product  from  the  Bath  gas  was  turbid,  and  the 
precipitate  by  transmitted  light  looked  yellow-brown.  This  solid  turns 
out  to  be  of  organic  oiigin,  probably  of  the  petroleum  order  of  com- 
pounds. It  has  a  very  marked  aromatic  smell  resembling  such  bodies. 
The  trace  of  material  left,  gave,  after  treatment  with  concentrated 
nitric  acid,  the  smell  of  nitrobenzene ;  and  as  its  detection  cannot  be 
explained  by  the  pi-esence  of  any  material  of  the  kind  in  the  vessels 
used  in  collecting,  it  must  be  assumed  to  be  a  normal  constituent  of 
the  Bath  gas.  A  further  quantity  of  the  Bath  gas  must  be  collected 
in  order  to  confirm  the  presence  of  svich  bodies  and  to  definitely  make 
out  their  nature.  Another  peculiarity  of  the  liquid  is  that,  on 
examining  it  with  the  spectroscope,  even  through  a  thickness  of  2  inches, 
no  trace  of  the  characteristic  oxygen  absorption  spectrum  could  be 
detected.  In  all  attempts  to  make  nitrogen  for  liquefaction  on  the 
large  scale,  oxygen  could  always  be  detected  in  the  liquid  with  the 
greatest  ease  by  means  of  its  absorption  spectrum.  After  the  coolinfr 
had  continued  for  1  hour  the  iras  ceased  to  flow  into  the  condensinii 
vessel,  and  some  20  c.c.  at  the  upper  part  of  the  glass  cylinder  B  was 
filled  with  a  gas  that  had  not  undergone  liquefaction  or  solution. 
About  70  litres  of  the  Bath  gas  were  condensed ,  certainly  the  largest 
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quantity  of  this  gas  ever  subjected  to  chemical  examination.  This  was 
boiled  off  just  as  the  hydrogen  was  treated  in  the  experiments  de- 
scribed above,  and  as,  by  accident,  too  much  nitrogen  had  volatilised 
along  with  the  gas,  oxygen  was  added  and  the  mixture  sparked  over 
alkali  to  get  rid  of  the  excess  of  nitrogen.  During  the  sparking,  the 
helium  lines  were  well  marked  (along  with  others  the  origin  of  which 
must  be  settled  later),  and  a  vacuum  tube  filled  with  the  product  of 
the  sparking  gave  a  splendid  spectrum  of  the  gas.  The  sample  of  gas 
directly  collected  from  the  liquid  nitrogen  contained  about  50  per 
cent,  of  helium.  It  is  therefore  possible  to  separate  helium  from  a 
gas  when  it  is  only  present  to  the  extent  of  one-thousandth  part  by 
liquefaction  in  the  manner  described.  From  this  it  would  appear  that 
helium  is  less  soluble  in  liquid  nitrogen  than  hydrogen  is  in  liquid  air, 
and  is  of  greater  volatility  than  either  of  the  constituents  of  air,  as 
Professor  Olszewski  found  {Bvll.  Ac.  Grac,  1896,  297)  by  direct 
experiment  on  a  pure  sample  of  the  gas  sent  to  Cracow  by  Professor 
Eamsay  with  the  object  of  liquefaction.  In  the  author's  lecture 
{Proc.  Boy.  Inst,  1896),  entitled  "New  researches  on  liquid  air," 
the  following  observation  occurs  :  "  The  exceptionally  small  refractive 
value  observed  by  Lord  Rayleigh  in  the  case  of  helium,  shows  that 
the  critical  pressure  of  this  body  is  proportionately  high.  It  would 
therefore  be  more  difficult  to  liquefy  than  a  substance  having  about 
the  same  critical  temperature  but  possessing  a  lower  critical  pressure 
than  hydrogen."  Now  that  it  has  been  shown  by  Professor  Moissan 
and  the  author  that  two  substances  like  fluorine  and  argon,  differing 
by  2  units  in  molecular  weight,  boil  at  nearly  the  same  temperature,  it 
seems  reasonable  to  extend  the  analogy  to  the  case  of  hydrogen  and 
helium  where  the  same  difference  occurs,  and  to  suggest  that  they 
also  probably  have  about  the  same  volatility.  If  the  sample  of  un- 
condensed  gas  resulting  from  the  first  liquefaction  of  the  Bath  gas 
were  again  treated  in  the  same  way,  a  much  more  concentrated  specimen 
of  helium  could  be  obtained.  Provided  helium  were  wanted  on  a 
large  scale,  then  a  liquid  air  apparatus  similar  to  that  in  use  at  the 
Royal  Institution  transported  to  Bath  and  worked  with  the  gas  from 
the  King's  Well  could  be  made  to  yield  a  good  supply.  With  a  modified 
form  of  apparatus,  it  will  be  possible  to  collect  any  residuary  gas  from 
the  use,  not  of  3  cubic  feet  of  air  or  Bath  gas,  but  from  hundreds  of 
cubic  feet  of  such  products.  This  investigation  will  be  continued  with 
new  samples,  in  order  to  see  if  the  composition  of  the  gases  changes 
and  to  isolate  the  hydrocarbons. 

The  author  has  to  thank  Mr.  Lennox  and  Mr.  Heath  for  able  assis- 
tance in  carrying  out  the  experiments. 
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Discussion. 

Sir  William  Crookes  said  that  a  few  days  ago  he  received  from 
Professor  Dewar  a  tube  containing  some  of  the  gas  at  atmosphei'ic  pres- 
sure. A  small  quantity  was  let  into  a  new  and  completely  exhausted 
spectrum  tube,  which  was  then  re-exhausted  and  filled  sevei'al  times. 
On  exhausting  to  5  mm.  pressure  and  passing  an  induction  spark  it 
showed  the  nitrogen  spectrum  brilliantly,  and  on  intercalating  a  con- 
denser the  yellow  helium  line  was  visible,  but  too  faint  to  be  measure- 
able  in  the  large  spectroscope.  To  remove  the  nitrogen,  47  c.c.  were 
mixed  in  an  eudiometer  with  an  equal  volume  of  oxygen,  and  sparked 
for  about  8  hours,  absorption  of  the  products  being  effected  by  strong 
potash  solution  over  the  mercury.  When  contraction  had  ceased,  the 
residual  oxygen  was  absorbed  by  passing  pyrogallol  into  the  potash. 
The  uuabsorbed  gas  amounted  to  25  c.c.  This  gas,  dried  over  phos- 
phoric anhydride,  was  examined  in  a  new  spectrum  tube,  end  on. 
(Tube  shown  in  action.)  It  gave  the  helium  line  (wave-length  5875*87) 
brilliantly,  together  with  the  other  helium  lines.  No  argon  lines  could 
be  seen. 


*113.  "The  absorption  of  hydrogen  by  palladium  at  high 
temperatures  and  pressures."     By  Professor  Dewar. 

One  of  the  author's  earliest  papers  was  entitled  "  The  motion  of  a 
palladium  plate  during  the  formation  of  Graham's  hydrogenium."  The 
explanation  of  the  motion  together  with  a  record  of  other  espei-iments 
can  be  found  in  the  Proc.  Roy.  Soc.  Edin.,  1868,  6,  504. 

A  subsequent  investigation  by  the  author  into  the  physical  constants 
of  hydi'ogenium  appeared  in  the  Trans.  Roy.  Soc.  Edin.,  1876, 
27,  167,  and  had  reference  to  the  specific  gravity,  specific 
heat,  and  coefficient  of  expansion  of  the  occluded  hydrogen.  These 
observations  led  to  the  conclusion  that  the  specific  gravity  was  inde- 
pendent of  the  amount  of  condensed  gas,  and  had  a  mean  value  of 
0-62.  The  specific  heat,  relatively  to  palladium,  of  the  condensed 
hydrogen  appeared  to  vary  inversely  as  the  quantity  occluded,  but  taken 
relatively  to  successive  charges  was  nearly  constant,  having  the  value 
3"4,which  is  identical  with  that  of  gaseous  hydrogen  at  constant  pressure. 
The  coefficient  of  cubical  expansion  of  the  alloy  is  about  twice  that  of 
palladium,  and  that  of  the  hydrogen  in  its  compressed  state  not  more  than 
three  times  that  of  mercury.  A  later  communication  was  made  to  the 
Philosophical  Society  of  Cambridge  {Proc,  1878,  3,  207)  dealingwith  the 
thermo  electric  relations  and  electric  conductivity  of  hydrogenium.  It 
was  shown  that  the  potential  difference  of  a  junction  of  hydrogenium- 
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TJalladium  is  at  ordinary  temperature  nearly  eqiml  to  that  of  an  iron- 
copper  junction,  and  that  it  increases  with  the  temperature  according 
to  the  general  parabolic  law- ;  the  rate  of  the  increase  being,  however, 
greater  than  iron-copper  and  subject  to  a  regular  variation  on  account 
of  successive  heatings.  The  formation  of  thermo-electric  piles,  and  of 
neutral  points  in  a  wire  of  this  substance,  along  with  the  continuous 
formation  of  thermo-electric  currents  through  the  application  of  a 
hydrogen  flame  were  explained.  Experiments  on  electric  resistance 
proved  that  it  increases  directly  with  the  amount  of  hydrogen 
condensed  in  the  palladium. 

Subsequent  investigators  have  dealt  more  elaborately  with  the 
many  problems  suggested  by  hydrogenised  palladium,  but  so  far  the 
essential  facts  referred  to  above  have  been  confirmed. 

In  the  course  of  the  early  observations  the  following  experiment 
is  recorded  as  illustrating  the  absorption  of  hydrogen  by  palladium  at 
a  red  heat. 

Take  a  strip  of  thin  sheet  palladium,  4  or  5  cm.  long,  and  about 
5  mm.  in  breadth,  clamp  it  firmly  by  the  end  in  a  suitable  support, 
so  that  the  strip  is  free  to  vibrate,  and  insert  it  edgeways  in  the 
middle  of  a  hydrogen  flame,  burning  from  a  nozzle  about  1  mm.  in 
diameter.  If  the  palladium  be  now  depressed  into  the  inner  dark 
cone  it  immediately  begins  to  vibrate,  producing  a  low,  musical  note. 
If  the  flame  be  extinguished  by  stopping  the  current  of  hydrogen 
for  an  instant,  on  allowing  the  gas  to  flow,  the  vibration  commences 
again,  and  may  be  kept  up  without  any  actual  flame. 

The  motion  in  this  position  in  the  flame  is  due  to  the  absorption 
of  hydrogen  on  the  cool  side  next  the  inner  cone,  with  its  attendant 
increase  of  length,  producing  a  bending  of  the  sheet  into  the  hot 
portion  of  the  flame,  where  the  hydrogen  is  instantly  expelled  from 
^.he  palladium,  which  is  forced  to  i-eturn  to  its  original  position  from 
its  natural  elasticity. 

It  is  now  known  that  no  absorption  of  hydrogen  at  atmospheric  pres- 
sure by  palladium  takes  place  above  145°  C,  so  that  the  cause  of 
motion  must  originate  at  a  comparatively  low  temperature.  The 
question  arises.  Can  palladium,  under  any  condition  of  pressure,  absorb 
hydrogen  at  a  red  heat  in  quantity  at  all  comparable  to  what  it  can  do 
at  lower  temperatures  ?  If  free  hydrogen  and  palladium-hydrogen 
are  compared  as  regards  volatility,  the  one  boils  at  30°  (abs.),  the 
other  at  420°  (abs.),  very  much  like  two  isomeric  forms  of  the  same 
substance.  This  ratio  of  1:14  given  (and  certainly  the  ratio  could 
not  be  made  greater  than  1  :  16,  since  the  absolute  boiling  points  may 
be  taken  as  in  the  ratio  of  their  respective  critical  points)  we  thus 
arrive  at  a  hypothetical  palladium-hydrogen  critical  point  of  640° 
(abs.)  or  366°  C.     An  almost  exact  parallel  may   be   drawn  between 
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palladium-hydrogen  in  its  relation  to  free  hydrogen  and  iridivim 
oxide  in  its  relation  to  free  oxygen.  Thus  liquid  oxygen  boils  at 
90°  (abs.)  and  the  tension  of  dissociation  of  iridium  oxide  is  1  atmo- 
sphere at  1423°  (abs.).  The  ratio  of  the  absolute  boiling  points  of 
liquid  oxygen  and  the  oxygen  of  iridium  oxide  are  therefore  as  1  :  15"9, 
which  is  almost  the  same  value  as  that  found  above  for  the  rela- 
tive volatilities  of  hydrogen  and  palladium.  In  either  case,  the  ratio 
of  the  absolute  boiling  points  of  the  respective  substances  may  be 
taken  as  approximately  representing  the  ratio  of  the  latent  heats  of 
transition  of  state.  It  might  then  be  possible  that  palladium  no 
longer  absorbed  hydrogen  under  any  condition  of  pressure.  The 
present  experiments  were  undertaken  with  the  view  of  answering 
this  question. 

The  diagram  (3)  shows  the  general  arrangement  of  the  appa- 
ratus most  suitable  for  examining  the  behaviour  of  the  metals  like 
palladium,  sodium,  potassium,  &c.,  towards  hydrogen  at  high  tempera- 
tures and  pressures. 

A  rod  of  palladium  A  weighing  about  119  gms.,  kindly  placed  at  my 
disposal  by  Mr.  George  Matthey,  F.E.S.,  was  placed  in  a  strong  steel 
cylinder  D  having  an  accurately  fitting  conical  joint.  As  little  extra 
space  as  possible  was  left  in  the  cylinder,  which  was  heated  in  a  bath 
of  fusible  metal  E.  The  vessel  was  connected  with  the  manometer 
B  by  a  strong  copper  tube,  and  the  latter  was  similarly  joined  to  a 
compressed  gas  cylinder  H  containing  hydrogen.  The  apparatus, 
without  the  palladium,  must  be  carefully  tested  at  high  pressures 
and  temperatures.  There  must  be  no  trace  of  a  leak.  An  extra  stop- 
cock at  C  enabled  the  hydrogen  accumulated  in  the  apparatus  to  be 
blown  off  suddenly  when  required,  after  the  hydrogen  cylinder  stop- 
cock was  shut  off.  Before  commencing  the  experiments  at  high 
temperatures,  it  is  well  to  charge  the  apparatus  to  a  pressure  of  20 
atmospheres  with  hydrogen  and  then  blow  off  the  gas  and  measure  it. 
In  this  way  the  volume  of  hydrogen  that  is  absorbed  for  every  diminu- 
tion of  the  pressure  of  hydrogen  is  known.  In  the  first  experi- 
ments a  pressure  of  20  atmospheres  of  hydrogen  in  the  apparatus  corres- 
ponded to  780  c.c.  of  gas,  measured  at  atmospheric  pressure.  When 
the  fusible  metal  bath  was  heated  to  420°  and  hydrogen  at  a  pressure 
of  80  atmospheres  introduced  at  starting,  it  fell  to  a  pressure  of  60 
atmospheres  in  2|  minutes.  Blowing  off  the  gas  instantly  to  get  rid  of 
accumulated  impurities  and  again  applying  a  pressure  of  80  atmospheres 
of  hydrogen,  the  pressure  was  reduced  to  60  atmospheres  in  6  minutes. 
When  the  same  operations  were  repeated  a  third  time,  the  diminution 
of  pressure  by  20  atmospheres  took  16  minutes,  and  a  fourth  opera- 
tion required  28  minutes.  In  all,  therefore,  iipwards  of  3,000  c.c.  ol 
hydrogen  were  absorbed  in  less  than  an  hour.    If  the  palladium  could 
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be  seen  at  about  a  low  red  heat,  then  during  the  rapid  absorption  of 
the  hydrogen  as  described  in  the  last  experiment,  the  temperature  must 
rise  very  considerably,  and  the  metal,  during  the  operation,  must 
actually  appear  to  grow  much  brighter.  Calculating  from  the  tensions 
of  the  gas,  the  evolutio)i  of  heat  at  300°  must  be  about  4698  gram- 
units  of  heat  per  gram  of  hydrogen  absorbed.  The  reverse  action 
would  take  place  on  reducing  the  pressure  of  hydrogen  in  the  charged 
palladium.  After  the  four  charges  the  pressure  remained  constant  at 
80  atmospheres,  no  more  hydrogen  being  absorbed.  The  hydrogen  gas 
outside  the  palladium  was  now  suddenly  blown  off,  the  stopcock  shut, 
and  the  pressure  allowed  to  rise  from  the  escape  of  gas  absorbed  by 
the  palladium.  In  this  way  it  was  noted  that  a  pressui-e  of  40  atmos- 
pheres was  reached  in  half  an  hour.  The  whole  amount  of  gas  that 
had  been  absorbed  by  the  metal  was  found,  on  measurement,  to  be 
2,980  c.c.  After  the  first  charge  of  hydrogen  the  steel  cylinder  was 
opened  and  the  palladium  examined.  It  was  found  to  have  a  deep 
rent  in  it  extending  along  nearly  the  whole  length  of  the  rod.  During 
the  occlusion  of  the  hydrogen  the  volume  of  the  metal  is  increased 
by  one-tenth,  so  that  in  the  passage  of  hydrogen  in  and  out  of  the 
metal  enormous  strains  must  be  produced.  As  the  volume  of  the 
original  metal  is  a  little  less  than  10  c.c,  it  may  be  taken  that  above 
300  times  its  volume  of  hydrogen  had  been  absorbed  at  the  tempera- 
ture of  420°  and  under  a  pressure  of  80  atmospheres.  The  free  space  in 
the  manometer  and  connections  was  now  diminished,  so  that  a  pressure 
of  20  atmospheres  corresponded  to  a  volume  of  300  c.c.  of  hydrogen 
instead  of  780  c.c.  as  above.  The  palladium  was  saturated  at  360°  C. 
under  a  pressure  of  80  atmospheres  in  the  manner  described  above, 
except  that  a  very  much  larger  number  of  charges  of  hydrogen  had  to 
be  employed.  After  saturation,  the  pressure  of  hydrogen  was  slowly 
reduced  to  25  atmospheres  :  it  rose  to  30  atmospheres  from  gas  passing 
outwards  from  the  metal,  now  heated  up  to  500°  C,  and  finally  reached 
100  atmospheres  ;  on  cooling  to  400°  the  pressure  diminished  from 
reabsorption  of  the  hydrogen.  On  blowing  off  the  gas  between  400°  C. 
and  500°  C.  1,400  c.c.  of  free  and  3,300  c.c.  of  combined  hydrogen 
were  found.  A  rod  of  palladium,  in  this  way,  can  be  quickly  charged 
with  hydrogen  at  about  300°  C.  or  400°  C,  and  as  ib  is  only  the  pure 
gas  that  is  occluded,  this  process  may  be  used  as  a  rapid  means  of 
getting  pure  hydrogen  in  quantity  for  experimental  purposes. 

In  the  next  experiment,  the  palladium  was  heated  to  500°  C.  before 
any  hydrogen  under  pressure  was  applied.  No  absorption  was  observed 
till  the  pressure  of  hydrogen  reached  60  atmospheres.  On  charging  as 
before  at  pressures  between  80  atmospheres  and  60  atmospheres,  the 
metal  was  found  to  absorb  1,900  c.c.  of  gas.  The  experiment  was 
repeated,  with  the  difference  that  the  charging  pressure  of  hydrogen 
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was  raised  to  between  120  atmospheres  and  100  atmospheres,  and  it 
was  found  that  the  palladium  had  now  occluded  3,700  c.c.  of  hydrogen. 
Thus  it  appears  from  these  experiments  that  at  500°  C.  palladium  can 
still  occlude  300  times  its  volume  of  hydrogen  under  a  pressure  of 
120  atmospheres.  The  observations  on  the  tension  of  hydrogen  in 
palladium  by  Troost  and  Hautefeuille  showed  that,  for  the  same 
temperature,  the  values  became  constant  and  independent  of  the 
amount  of  occluded  gas,  only  when  the  volume  of  hydrogen  absorbed  lay 
between  200  and  600  times  that  of  the  metal.  Any  other  proportions 
gave  variable  tensions  for  the  same  temperature.  The  fact  that  300 
volumes  can  still  be  occluded  at  500°  C.  seems  to  show  that  palladium 
and  hydrogen,  under  such  conditions,  still  follow  the  same  laws  of  ab- 
sorption as  at  lower  temperatures.  Nothing  analogous  to  a  critical 
point,  where  no  combination  takes  place  between  the  metal  and 
hydrogen,  has  been  reached. 

Hoitsema  published  an  important  paper  on  palladium-hydrogen  ten- 
sions in  the  Archives  Neerlandaises,  1896,  30,  44.  In  this  memoir, 
Hoitsema  gives  also  a  series  of  observations  on  the  same  subject  made 
by  Roozeboom.  Taking  the  tensions  given  by  the  latter  (simply  because 
the  curve  seems  more  regular)  for  the  horizontal  portions  of  the  dis- 
sociation curves  at  different  temperatures,  and  calculating  a  Willard 
Gibbs'  formula,  from  the  following  data,  viz.,  20°  C.  pressure  7  mm.  ; 
100°  C.  pressure  205  mm. ;  170°  C.  pressure  1467  mm.,  the  expression 
results  (where  T  is  the  absolute  temperature) 

log.  p  =  7-00338  -  i^^  +  0-2378  log.  T. 

From  this  it  follows  that  the  latent  heat  of  dissociation  of  the  palla- 
dium-hydrogen per  atom  of  hydrogen  in  gram-units  is  4561  +  0'2378  T. 
This  would  seem  to  show  the  latent  heat  of  dissociation  increases 
instead  of  diminishing  with  temperature.  In  other  words,  the  heat 
of  combination  should  be  rather  greater  at  higher  temperatures,  instead 
of  diminishing  as  it  must  do  if  a  point  where  no  occlusion  takes 
place  were  being  approached.  Thus  theory  and  experiment  would 
seem  to  agree. 

The  best  and  safest  method  for  the  experimental  study  of  the  rela- 
tions of  hydrogen  and  palladium  at  high  temperatures  and  pressures 
would  be  to  investigate  the  change  of  electrical  resistance  in  a 
heated  wire  of  the  metal  when  subjected  to  different  hydrogen  pres- 
sures. The  problem  is,  no  doubt,  more  complicated,  still  interesting 
results  n:ust  follow  from  such  an  investigation.  Some  of  the  electrical 
properties  of  hydrogen  and  palladium  at  low  temperatures  have  been 
determined  by  Professor  Fleming  and  the  author,  and  the  results  will 
appear  in  future  publications  bearing  on  the  subject. 
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The  author  is  indebted  to  Mr.  Robert  Lennox  for  able  assistance 
in  the  conduct  of  the  experiments. 

Discussion. 

Mr.  R.  J.  FmsWELL  asked  whether  the  President  had  made  any 
measurements  of  the  tensile  strength  of  the  steel.  He  was  astonished 
to  hear  of  the  metal  standing  100  atmosphei'es  at  over  500°  C.  He 
was  asking  for  information,  as  he  had  been  unable  to  obtain  any  data 
as  to  the  strength  of  metals  near  a  red  heat,  a  point  at  which  it  must 
be  rapidly  falling  away.  The  matter  was  of  great  interest  for  experi- 
menters using  autoclaves.  Engineers  did  not  seem  to  have  done  any 
work  on  tensile  strength  at  points  above  the  temperatures  usual  in 
steam  boilers. 

Prof.  Dewar,  in  reply  to  Mr.  Friswell,  agreed  that  no  engineering 
formulae  existed.  The  experiments  were  dangerous,  but  one  had  to 
take  the  risk.  The  metal  used  was  Whitworth  compressed  steel,  and 
the  vessel  was  made  by  drilling  out  a  solid  mass.  He  had  no  data  as 
to  tensile  strength,  the  results  were  desired  and  the  risk  taken. 


114.  "  On  some  yellow  vegetable  colouring  matters."     By  A.  G. 

Perkin. 

The  Rhus  rhodanthema,  a  tree  growing  to  the  height  of  70  or  80 
feet,  is  indigenous  to  northern  New  South  Wales.  The  coloux'ing 
matter  C^jH^^Og  is  indentical  with  fisetin.  A  glucoside  of  fisetin, 
C^gH^oO^g  (C  =  60-18  ;  H  =  4-45),  colourless  needles,  m.  p.  215—217°,  is 
also  present ;  it  is  decomposed  with  difficulty  by  boiling  dilute  acids. 
This  closely  resembles  fustin,  C^gH^gOog  ov  CggHggOj^  (C  =  63'34; 
H  =  3"81),  m.  p.  217 — 219°,  the  fisetin  glucoside  of  R.  Cotinus  (Schmid, 
Ber.,  1886,  19,  1753),  but  differs  from  it  in  percentage  composition. 
Its  decomposition  with  acid  would  be  closely  expressed  by  the  equa- 
tion C3gHgQO,g  +  2H20  =  2Ci5HjQOg  +  CgH^^Og,  if  i4iamnose  or  glucose 
are  liberated  by  this  reaction.  Gallic  acid  was  also  isolated,  evidently 
as  a  decomposition  product  of  gallotannic  acid  contained  in  the  wood. 

Berheris  ortueusis,  a  plant  resembling  Berheris  vulgaris,  flourishes  in 
Cyprus.  It  was  found  to  contain  berberine,  bvit  no  colouring  matter 
of  the  mordant  yellow  class. 

The  perianths  surrounding  the  seeds  of  Rumex  obtusifolius  contain  a 
trace  of  quercetin,  which  is  interesting,  as  in  many  roots  of  this  species 
methylanthraquinone  derivatives  also  exist.  It  is  also  pointed  out 
that  the  leaves  and  green  stems  of  madder  {Rubla  tinctoria)  contain 
a  yellow  colouring  matter  which  will  be  examined. 
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115.   "  Naphthylureas."   By  George  Young,  Ph.D.,  and  Ernest  Clark. 

The  mononaphthylureas  may  be  prepared  by  the  action  of  potassium 
cyanate  on  the  hydrochloride  of  the  corresponding  naphthyUxmine. 
In  consequence  of  the  rapid  conversion  of  the  mononaphthylureas 
into  the  symmetrical  di-naphthylureas  which  takes  place  on  heating, 
even  below  the  melting  points  of  the  former,  the  true  melting  points 
have  escaped  the  observation  of  previous  authors.  a-Naphthylurea 
melts  at  213 — 214°,  at  which  temperature  it  is  converted  into 
di-a-naphthylurea,  melting  at  284 — 286°.  ^-ISTaphthylurea  melts  at 
213 — 215°,  and  immediately  forms  di-^-naphthylurea,  melting  at 
289—290°.  Acetyl-a-naphthylurea,  m.  p.  214-215°;  benzoyl-a- 
naphthylurea,  m.  p.  243 — 243'5°;  acetyl-/3-naphthylurea,  m.  p. 
202-203-5°;    benzoyl-^-naphthylurea,  m.  p.  219—220°. 

116    "  Benzoylphenylsemicarbazide."     Preliminary  notice.    By 
George  Young,  Ph.D.,  and  Henry  Annable. 

In  a  previous  communication  presented  to  the  Society  (Trans.,  1897, 
71,  200),  attention  was  drawn  to  the  disagreement  between  the 
melting  points  of  benzoylphenylsemicarbazide,  202 — 203°,  as  observed 
by  Michaelis  and  Schmidt  {Ber.,  1887,  20,  1713),  and  210— 21P  as 
observed  by  Widman  {Ber.,  1893,  26,  945).  It  described  the  prepara- 
tion and  examination  of  this  substance — melting  at  202 — 203° — and 
suggested  the  possible  existence  of  two  benzoylphenylsemicarbazides 
both  having  the  constitutional  formula,  CeH5]S'(6oCgH.)-NH'CO-NH2. 
Shortly  after  the  publication  of  this  paper,  Dr.  Widman  had  the 
courtesy  to  submit  a  samr)le  of  his  preparation  for  comparison.  This 
sample  had  been  observed  by  Dr.  Widman  to  melt  at  210 — 212°;  the 
authors  found  it  to  melt  at  211 — 212°.  Their  thermometer  agreed 
therefore  with  Dr.  Widman's.  A  comparison  of  the  properties  of  the 
two  preparations  led  to  exceedingly  interesting  I'esults.  Widman's 
benzoylphenylsemicarbazide  seemed  to  be  almost,  if  not  quite,  insoluble 
in  boiling  benzene,  the  melting  point  remaining  unaffected.  The 
authors'  benzoylphenylsemicarbazide  was  fairly  soluble  in  boiling 
benzene,  crystallising  out  again  on  cooling.  Mere  recrystallisation 
from  benzene  did  not  affect  the  substance,  but  prolonged  boiling 
with  benzene  caused  a  gradual  rise  of  the  melting  point.  On  the 
other  hand,  the  substance  was  easily  soluble  in  boiling  water  and 
crystallised  out  on  cooling  unchanged,  whereas  Dr.  Widman's  pre- 
paration dissolved  in  boiling  water  with  difficulty  and  crystallised  out 
on  cooling,  with  the  melting  point  considerably  lowered.  These  results 
induced  the  authors  to  undertake  a  thorough  investigation  of  the 
formation  and  properties  of  benzoylphenylsemicarbazide.     They  have 
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been  able  to  determine  that  the  action  of  benzoyl  chloride  on  phenyl- 
semicarbazide  produces  under  different  conditions  three  distinct  forms 
of  benzoylphenylsemicarbazide.  These  three  forms  melt  respectively 
at  202—203",  205—206"  and  210—211°.  They  are  each  capable  of 
conversion  into  either  of  the  other  two.  They  exhibit  different  and 
characteristic  crystalline  structures  under  the  microscope.  They 
possess  different  solubilities  and  densities.  The  form  of  highest 
melting  point  seems  incapable  of  solution  without  undergoing  at  least 
partial  change  into  one  or  other  of  the  lower  melting  forms,  but  pure 
solutions  of  these  latter  may  be  easily  prepared.  These  solutions  have 
no  action  on  polarised  light.  The  authors  are  at  present  engaged  in 
examining  the  physical  properties  of  these  substances  and  in  extend- 
ing the  investigation  to  a  number  of  other  closely  related  compounds, 
in  the  hope  of  being  able  to  determine  whether  they  are  capable  of 
existence  in  two  or  more  modifications. 

117.  "  Sulphocampliylic  acid."     By  W.  H.  Perkin,  jun. 

In  a  previous  communication  (Proc,  1895,  11,  23)  it  was  shown  that 
when  the  potassium  salt  of  sulphocampliylic  acid  is  treated  with  phos- 
phorus pentabx'omide,  the  sulphobromide,  CgHjo(S0oBr)*C02H,  is  pro- 
duced, and  from  this  substance  by  elimination  of  sulphur  dioxide  an 
acid  of  the  formula  CgH^oBr*  COoH  was  obtained,  which,  as  it  gives 
/S-camphylic  acid,  C^H^^COoH,  on  treatment  with  alcoholic  potash,  may 
be  called  hromodihydro-^-camiiiJiylic  acid. 

During  the  course  of  further  experiments,  the  corresponding  cam- 
phylic  sul2)hochloride,  CgHjo(SOoCl)CO.,H,  has  been  obtained  by  treating 
the  potassium  salt  of  sulphocamphylic  acid  at  0°  with  phosphorus 
pentachlovide.  This  substance  melts  at  168 — 170°,  and  at  the  same 
time  slowly  undergoes  decomposition  with  evolution  of  sulphur  dioxide 
and  formation  of  Mordihydro-li-camjjhylic  acid,  a  crystalline  substance 
which  melts  at  105—106°. 

Like  the  corresponding  bromocompound,  it  is  decomposed  by  boiling 
with  alcoholic  potash,  with  elimination  of  hydrogen  chloride  and  forma- 
tion of  ^-camphylic  acid. 

In  the  last  communication  on  sulphocamphylic  acid  (Proc,  1896, 
12,  189)  it  was  stated  that,  when  /8-camphylic  acid  was  treated  with 
phosphorus  trichloride,  and  the  product  distilled  under  reduced  pres- 
sure, the  chloride  of  an  acid  melting  at  130°  is  obtained  which  was 
called  isoy3-camphylic  acid,  because  at  the  time  it  was  thought  that 
this  acid  might  prove  to  be  isomeric  with  y8-camphylic  acid.  It  has 
since  been  found  that  the  reaction  does  not  proceed  in  this  way,  but 
that  the  following  much  more  remarkable  change  takes  place.  When 
the  chloride  of  /5-camphylic  acid  is  distilled,  there  is,  as  already  men- 
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tioned,  some  decomposition  and  charring,  and  during  this  distillation 
the  chloride  is  reduced  almost  completely  to  the  chloride  of  an  acid, 
C()Hj^O.„  which  on  investigation  has  been  found  to  be  identical  with 
isolauronolic  acid,  the  acid  which  Koenigs  and  Hoerlin  {Ber.,  1893, 
26,  813),  and  the  author  (Proc,  1893,  9,  109)  obtained  by  the  elimina- 
tion of  sulphuric  acid  from  sulphocamphylic  acid. 

This  same  isolauronolic  acid  (together  with  a  liquid  acid,  which  is 
possibly  an  isomeride)  is  obtained  when  ^-camphylic  acid  is  reduced 
with  sodium  amalgam  under  certain  conditions,  and  quite  lately  it  has 
also  been  obtained  in  large  quantity  by  fusing  sulphocamphylic  acid 
with  soda  in  a  cast-iron  pot. 

"When  fused  in  a  nickel  dish  with  caustic  soda,  sulphocamphylic 
acid  yields  a  mixture  of  a-  and  ;8-camphylic  acids,  OgH^oO.,,  but  when  an 
iron  pot  is  used,  the  iron  acts  as  a  reducing  agent,  and  the  product, 
which  is  found  to  contain  quantities  of  ferric  oxide,  on  treatment  in 
the  usual  way  yields  large  quantities  of  isolauronolic  acid,  CgH^^O^. 

Isolauronolic  acid  is,  as  Koenigs  and  Meyer  (Ber.,  1894,  27,  3466) 
showed,  readily  oxidised  to  isolauronic  acid,  CgH^.jO.^,  a  ketonic  acid 
which  gives  a  well  characterised  oxime  and  a  semicarbazide.  On 
reduction  with  sodium  amalgam,  the  author  finds  that  isolauronic  acid 
is  readily  converted  into  dihydroisolauronic  acid,  CgHj^Og  (m.  p.  88°), 
a  result  differing  somewhat  from  that  of  Koenigs  and  Meyer,  who 
obtained  in  this  way  a  lactone,  C,,H^^O.„  melting  at  47 — 50°,  together 
with  a  substance  melting  at  80—81°,  which  they  consider  to  be  a 
mixture  of  two  acids,  CgH^^Og  and  C^H^gOg. 

The  author  has  further  studied  the  action  of  oxidising  agents  on 
isolauronic  acid,  and  finds  that,  vinder  certain  conditions,  this  acid  is 
split  up  into  dimethylsuccinic  acid,  COOH*C(CHo)o'CH2*COOH  and  a 
ketonic  acid,  CgH^^Og,  which  melts  at  51°. 

This  ketonic  acid  on  oxidation  is  converted  into  aa-dimethylglutaric 
acid,  C02E:-C(CH3),-CH2-CHo-C02H,  and  it  therefore  evidently  has 
the  constitution  CH3*CO'C(CH3)2*CH2*CH2*C02H,  and  is  identical 
with  the  acid  previously  obtained  (Proc,  1896,  12,  190),  by  oxidising 
)8-camphylic  acid. 

A  careful  study  of  the  results  obtained  in  this  long  series  of  ex- 
periments on  sulphocamphylic  acid  and  the  acids  derived  from  it, 
seems  to  the  author  to  clearly  indicate  that  the  constitutions  of 
isolauronolic  and  isolauronic  acids  are  most  probably  represented  by 
the  following  formulee. 
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Isolauronolic  acid. 


Isolauronic  acid. 


As  sulphocamphylic  acid  on  heating  is  resolved  into  isolauronolic  acid 
and  sulphuric  acid,  and  on  the  other  hand,  isolauronolic  acid,  as  was 
indicated  in  a  previous  communication  (Proc,  1893,  9,  109)  and  has 
since  been  proved,  when  heated  with  sulphuric  acid  at  90°,  is  again 
converted  into  sulphocamphylic  acid,  it  follows  that  the  determination 
of  the  constitution  of  isolauronolic  acid  will  throw  most  important 
light  on  the  formula  of  sulphocamphylic  acid,  and  on  the  remarkable 
changes  which  take  place  during  the  formation  of  this  sulpho-acid 
from  camphoric  acid. 

The  discussion  of  these  points  and  of  their  bearing  on  the  consti- 
tution of  camphoric  acid,  the  author  must  reserve  for  a  detailed 
description  of  his  experiments,  which  he  hopes  soon  to  be  able  to 
lay  before  the  Society. 
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German  edition  by  James  Locke.  Pp.  xii  +  512.     London  1896. 

Moissan,  Henri.     Le  Four  Electrique.     Pp.  vi  +  385.     Paris  1897. 

Moldenhauer,  F.  Grundriss  der  Mineralogie  fiir  Lohere  Lehran- 
stalten.     Pp.  xviii +  262.     Karlsruhe  1838. 

Planck,  Max.  Yorlesungen  iiber  Thermodynamik,  mit  fiinf  figuren 
in  text.     Pp.  vi  +  248.     Leipzig  1897. 

II.  Donations. 

Clowes,  F.,  and  Coleman,  J.  B.  Quantitative  Chemical  Analysis. 
Fourth  edition.     Pp.  xxiv  +  583.     London  1897. 

From  the  Authors. 

Fletcher,  Thomas.     The  Commercial  Uses  of  Coal  Gas.     Pp.  104. 

London  1897.  From  the  Aiithor. 

Harcourt,  A.  G.  Yernon,  and  Madan,  H.  G.     Exercises  in  Practical 

Chemistry.     Fifth  edition  revised  by  H.  G.  Madan.     Pp.  5vi  +  598. 

Oxford  1897.  From  H.  G.  Madan,  Esq. 

Hewitt,   J.   T.      Organic   Chemical    Manipulation.       Pp.    xi  +  260, 

63  illustrations.     London  1897.  From  the  Author. 

Mawe,  J.     Instructions  for  the  Management  of  the  Blow-Pipe,  and 

Chemical  Tests.     3rd  edition.     Pp.  71.     London  1822. 

From  C.  E.  Franck,  Esq. 
Mendeleelf,  D.     The  Principles  of   Chemistry,  translated  from  the 
Russian  (6th  edition)  by  G.   Kamensky.     Edited  by  T.  A.   Lawson. 
Yol.  I.,  pp.  xviii +  621  ;  vol.  II.,  pp.  518.     London  1897. 

From  the  Editoi\ 

Newth,  G.  S.     A  Text-book  of  Inorganic  Chemistry.     5th  edition. 

Pp.  XV +  669.     London  1897.  From  the  Author. 

Sykes,  W.  J.  The  principles  and  practice  of  Brewing.  Pp.  xviii  +  511. 

With  plate  and  numerous  illustrations.     London  1897. 

From  the  Author. 

Walke,  Willoughby.     Lectures  on  Explosives.    A  course  of  lectures 

prepared  especially  as  a  manual  and  guide  in  the  laboratory  of  the 

U.S.  Artillery  School.     Pp.  xvi  +  435.     2nd  edition     New  York  1897. 

From  the  Author. 
Wilson,    G.     Inorganic    Chemistry.      New  edition  revised  and  en- 
larged by  H.  G.  Madan.     Pp.  v  +  535.     London  1897. 

From  H.  G.  Madan,  Esq. 
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Williams,  R.  P.  Elements  of  Chemistry.  Pp.  vi  +  412.  Boston 
1897.  From  the  Publishers. 

Gabba,  L.  Manuale  del  Chimico  e  dell'  industriale.  Pp.  xvi  +  442. 
Seconda  edizione.     (Manuali  Hoepli.)     Milano  1898. 

Ghersi,  I.  Leghe  Metalliche  ed  Amalgame.  Pp.  xii  +  431  con 
15  incisioni.     (Manuali  Hoepli).     Milano  1898. 

Vender,  Y.  La  Fabbricazione  dell'  Acido  Solforico.  Pp.  v  +  312 
con  107  incisioni.     (Manuali  Hoepli).     Milano  1897. 

From  the  Publishers. 

Allen,  Matthew.  Outlines  of  a  Course  of  Lectures  on  Chemical 
Philosophy.     Pp.  x  +  70.     London  1819. 

Bergman,  Torberni.  Sciagraphia  Regni  Mineralis  Secundum  Prin- 
cipia  Proxima  Digesti.   Editio  prima  Italica.    Pp.160.    Florentiae  1783. 

Davy,  Humphrey.  Outlines  of  a  Course  of  Lectui'es  on  Chemical 
Philosophy.  Pp.  54,  and  Sadler,  John.  An  Explanation  of  the  Terms 
used  in  Chemistry.     Pp.   22.     London  1804. 

Dundonald,  Earl  of.  A  Treatise  showing  the  Intimate  Connection 
that  subsists  between  Agriculture  and  Chemistry.  Pp.  vii  +  252. 
London  1795. 

Fourcroy,  A.  F.  Elemens  d'histoire  naturelle  et  de  Chimie.  Cin- 
quieme  Edition.     Vols.  1  and  5,     Paris. 

Oliver,  "William.  A  Practical  Dissertation  on  Bath  "Waters.  Pp. 
136.     London  1707.  From  S.  G.  Eosenblum,  Esq. 


PampJilets. 

Baker,  R.  T.,  and  Smith,  H.  G.  On  the  Pi-esence  of  a  True  Manna 
on  a  "  Blue  Grass,"  Andropogon  annulatus,  Forsk.  (Read  before  the 
Royal  Society  of  N.S.  "Wales.)  From  the  Authors. 

Head,  J.  On  Charging  Open-hearth  Furnaces  by  Machinery.  Pp. 
26.     Reprint  from  the  Journal  of  the  Iron  and  Steel  Institute,  1897. 

From  the  Author, 

Head,  J.  The  Coal  Industry  of  the  South-eastern  States  of  North 
America.  Excerpt  from  the  Transactions  of  the  Federated  Institution 
of  Mining  Engineers,  1897.  From  the  Author. 

Jones,  L.  J.  "W.  Ferric  Sulphate  in  Mine  "Waters,  and  its  action  on 
metals.  Pp.  9.  Bead  before  the  Colorado  Scientific  Society,  June  5, 
1897.  From  the  Author. 

Latham,  P.  "W.  On  the  Synthesis  and  Molecular  Construction  of 
the  Dead  and  Liring  Proteid.     Pp.  28.     Cambridge  1897. 

From  the  Publishers. 

Long,  J.  H.  On  the  Speed  of  Reduction  of  Ferric  Alum  by  Sugar. 
Chicago  1897.  From  the  Author. 

"Wardle,  Sir  Thomas,  and  Bell,- P.  Carter.     On  the  Adulteration  of 
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Silk  by  Chemical  "Weighting.     Pp.  43.     Eead   before  the   Society   of 
Chemical  Industry,  April,  1897.  From  the  Authors. 

Wood,  T.  W.  The  Assay  of  Bullion,  and  Ellis,  T.  Flower.  A 
Brief  Account  of  the  Malay  Tin  Industry.  Chemical  and  Metal- 
lurgical Society  of  Johannesburg.       February,  1897. 

From  T.  J.  McKillop,  Esq. 


At  the  next  Meeting,  on  Thursday,  ISTovember  18th,  the  following 
Papers  will  be  received.  The  authors  of  those  marked  with  an  asterisk 
have  announced  their  intention  of  being  present. 

*  "  On  the  decomposition  of  camphoric  acid  by  fusion  with  potash 
*or  soda."     By  A.  W.  Crossley,  M.Sc,  Ph.D.,  and  W.  H.  Perkin,  jun., 

F.R.S. 

"  Experiments  on  the  synthesis  of  camphoric  acid."  By  W.  H. 
Bentley,  B.Sc,  and  W.  H.  Perkin,  jun.,  F.Pv.S. 

*  "  The  action  of  magnesium  on  cupric  sulphate  solution."  By 
Frank  Clowes,  D.Sc,  and  E.  M.  Caven,  B.Sc. 

*  "  Properties  and  relationships  of  dihydroxytartaric  acid."  By 
H.  J.  H.  Fenton,  M.A. 


LIBRARY. 

The  attention  of  Fellows  is  called  to  the  change  of  the  hours 
during  which  the  Library  is  open  for  consultation. 

The  Library  is  open  for  consultation  and  the  issue  of  books  from 
10  a.m.  to  6  p.m.  (Saturdays  10  a.m.  to  4  p.m.)  and  on  the  evenings  of 
meetings  from  7  p.m.  to  9  p.m.    • 


CERTIFICATES  OF  CANDIDATES  FOR  ELECTION. 


N.B. — The  names  of  those  who  sign  from  "  General  Knowledge  " 
are  printed  in  italics. 

The  following  Candidates  have  been  proposed  for  election,     A  ballot 
will  be  held  on  Thursday,  December  2nd. 

Annis,  Ernest  George,  * 

Health  Office,  Town  Hall,  Huddersfield. 
Physician  and    Surgeon  (M.R.C.S.   Eng.,    L.R.C.P.   Lond.,  L.S.A. 
Lond.,  D.P.H.,  E.C.S.  k  P.).     Medical  Officer  of  Health  and  General 
Chemical  Adviser  to  the  Town  Council  of  County  Borough  of  Hudders- 
field. 

Henry  E.  Roscoe,  S.  G.  Rawson. 

Arthur  P.  Luff.  Frank  Scudder. 

Thos.  Stevenson.  Henry  Kenwood. 

Ball,  John,  Ph.D.,  A.R.S.M. 

18,  Redshaw  Street,  Derby. 
Engineer.  Has  studied  Chemistry  and  Metallurgy  for  four  years  at 
the  Royal  College  of  Science,  London,  the  Royal  Saxon  Mining 
Academy,  Freiberg,  and  the  University  of  Zurich.  During  a  portion 
of  the  above  time  was  engaged  in  research.  Author  of  a  paper  dealing 
with  the  rate  of  solution  of  zinc  in  acids,  Proc.  C.S.,  December  3rd, 
1896 ;  "Assaying  at  the  Royal  Saxon  School  of  Mines,"  Mining  Journal, 
October,  1895  ;  also  "The  Serpentine  and  Associated  Rocks  of  Davos," 
Zurich,  1897.  Whitworth  Scholar.  De  la  Beche  Medallist  of  the 
Royal  School  of  Mines,  London. 

T.  E.  Thorpe.  W.  C.  Roberts- Austen. 

W.  Palmer  "Wynne.  A.  Howard. 

William  A.  Tilden. 
Ball,  William, 

54,  Stretton  Road,  Leicester. 
Science  Teacher.     Teacher  of  Chemistry  (Theoretical  and  Practical) 
for  last  eight  years.     For  last  six  years,  Teacher  of  Chemistry  at  the 
Alderman  Newton's  School,  Leicester. 

E.  J.  Cox.  Lewis  Ough. 

R.  E.  S.  Richardson.  W.  W.  Fisher. 

John  Watts. 
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Beadle,  Alec.  Alfred, 

Beadonwell,  Belvedere,  Kent. 
Electro-Chemistry.  Two  years'  course  Electricity  at  Faraday  House, 
Charing  Cross  ;  six  months'  course  Analytical  Inorganic  Chemistry> 
under  Mr.  C.  J.  Wilson  ;  three  and  a  half  years  Assistant  to 
Mr.  James  Swinburne,  carrying  on  woi-k  of  Chemical  and  Electro- 
chemical nature. 

Chas.  Fred.  Cross.  Charles  J.  Wilson. 

Clayton  Beadle.  James  Swinburne. 

Dugald  Clerk.  James  Dewar. 

Otto  Hehaer.  Ediuard  Bevan. 

Biirland,  Richard  Oxley,  J. P., 
Poolstock  House,  Wigan. 
Manufacturing   Chemist.       Taken  Certificates    South    Kensington. 
Member  Society  Chemical  Industry.     Manufacturing  Chemist  twenty 
years,  Sulphate  of  Iron,  Oxide  of  Iron,  Oil,  Paints,  etc. 
E.  H.  Saniter.  Arthur  H.  Tuer. 

Wm.  Jas.  Orsman.  Arthur  Carey. 

Charles  A.  Kohn. 

Cameron,  Alexander  McLean, 
Daylesford,  Victoria. 
Director  and  Science  Teacher  School  of  Mines  three  years.  Edin- 
burgh University.  Matriculated  1880,  and  attended  usual  courses  of 
Chemistry,  Botany,  and  Natural  History  for  three  years  ;  also  during 
same  period  attended  the  Chemical  Laboratory  of  the  Public  Analyst 
to  the  City,  J.  Falconer  King,  and  Extramural  Lecturer ;  obtained 
Certificate  of  Merit.  Melbourne  University,  1891,  obtained  Certificate 
for  Metallurgy  (including  Assaying).  Government  of  Victoria,  1893, 
obtained  highest  grade  Certificate  for  Chemistry,  Metallurgy,  and 
Assaying,  with  Honours  in  each,  and  the  Education  Department's 
Scholarships. 

J.  Dennant.  J.  Falconer  King. 

Orme  Masson.  C.  R.  Blackett. 

A.  W.  Craig. 
Clark,  Owen  Aly, 

12,  Abbeygate  Street,  Bury  St.  Edmunds. 
Chemist.     Associate  Pharmaceutical  Society  Great  Britain.     Ana- 
lytical and  Consulting  Chemist  to  Greene,    King  and    Co.,  Limited, 
Westgate  Brewery,   Bury  St.  Edmunds.     Analytical   and  Consulting 
Chemist  to  the  Norwich  Property  Owners'  Association. 
Frank  Browne.  Fredk.  Johnson. 

W.  Watson  WiU.  Thomas  Tyrer. 

Arthur  E.  Barclay. 
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Clarkson,  Alexander, 

2,  "Waveney  Crescent,  Ballymena,  Ireland. 
Analytical  Chemist.  The  Antrim  Iron  Ore  Co.,  Ltd.,  Belfast.  Seven 
years'  experience  as  an  Analytical  Chemist.  Two  years  as  a  Student,  and 
5  years  as  Assistant  Chemist  in  the  Laby's  Parkhead  Forge,  Glasgow, 
and  L.S.  Co.  Ltd.,  Motherwell. 

R.  R.  Tatlock.  A.  Humboldt  Sexton. 

John  A.  Craw.  Geo.  Ritchie. 

H.  W.  Dickinson. 

CoUingridge,  Frank, 

"Kenmore,"  Shepherd's  Hill,  Highgate,  London,  N. 
Chemical  Research  Student.     Bachelor  of  Science  (London,  1895) 
Chemistry,  Physics,  Mathematics.     Associate  of  Institute  of  Chemistry 
(1896). 

William  Ramsay.  N.  T.  M.  Wilsmore. 

Morris  W.  Travers.  J.  Norman  Collie. 

J.  Wallace  Walker.  A.  M.  Kellas. 


Crofts,  James  Murray, 

"  Richleigh,"  Gloucester. 
Research  Student  of  Emmanuel  College.     B.A.  Emmanuel  College, 
Cambridge.    First  Class  Nat.  Sciences  Tripos  Part  I.  ;  2nd.  Class  Nat. 
Sciences  Tripos,  Part  II.  (Chemistry  and  Physiology).     Inter.  Science 
(London)  :  Scholar  of  Emmanuel  College. 

G.  D.  Liveing.  "w.  J.  Sell. 

H.  J.  H.  Fenton.  '  M.  M.  Pattison  Muir. 

S.  Ruhemann.  R.  S.  Morrell. 

George  Embrey. 

Crole,  David, 

Primrose  Studios,  Wellington  Square,  Chelsea,  S.W. 
Author.  Carried  out  researches  in  India,  etc.,  in  the  Chemistry  of 
Tea  ;  read  a  paper  on  that  subject  before  the  Society  of  Arts  this  year, 
and  also  written  a  technical  work  on  "Tea."  Have  been  a  Student 
under,  or  worked  in,  the  Laboratories  of  Professors  Drinkwater,  Page, 
Bayne,  (fee. 

James  Bayne.  Frederic  Jas.  M.  Page. 

Hubert  E.  Lindley.  H.  Wilson  Hake. 

M.  Kelway  Bamber. 

Daniell,  John, 

Council  of  Education  Laboratory,  Johannesburg,  S.A.R. 
Lecturer  in  Chemistry  and  Assaying  to  Witwatersrand  School  of 
Metallurgy.     For    18   years    Head    Chemist   and   Head   Assay er   to 
Messrs.  Nevill,  Druce  &  Co.,  Llanelly,  S.  Wales.    Lecturer  in  Chemistry 
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etc.,  at  Llanelly  under  S.  and  A.   Department.     Now  Director  of  the 
Witwatersrand  School  of  Metallurgy. 

Robert  Wallace.  I;ionel.  M  Jones. 

John  R.  Morgan.  J.  Falconer  King. 

George  Beilhy. 
Dixon,  Andrew  James, 
Dapto,  N.S.W. 
Head  Chemist  and  Assayer  to  the  Smelting  Company  of  Australia. 
Three  years  a  student  at  the  Glasgow  and  West  of  Scotland  Technical 
College  with  Profs.  Mills  and  Dittmar.     Passed  as  an  Associate  of  the 
Institute  of  Chemistry  in  1891,  and  became  a  Fellow  in  1896.     Studied 
Metallurgy  for  1  year  at  the  Royal  School  of  Mines.     Worked  3i  years 
as  analyst  with  W.  A.  Dixon  in  Sydney.     At  present  Head  Chemist 
and  Assayer  to  the  Smelting  Company  of  Australia. 

Will.  A.  Dixon.  William  M.  Hamlet. 

Alexander  Orr.  Henry  G.  Smith. 

A.  J.  Bersusan. 

Guttmann,  Oscar,  Assoc.  M.  Inst.  C.B.,  F.I.C., 

12,    Mark  Lane,    London,    E.G.,    and  18,    Aberdare  Gardens, 
KW. 
Consulting  Engineer,  engaged  in  the  management  and  erection  of 
explosives  and  chemical  works  for  the  last  23  years,  author  of  various 
books  and  contributions  to  periodicals  on  explosives  and  other  matters, 
member  of  council  of  the  Society  of  Chemical  Industry,  etc.,  etc., 
Otto  Hehner.  John  A.  R.  Newlands. 

John  Heron.  Rudolph  Messel. 

Arthur  R.  Ling.  C.  A.  Mitchell. 

B.  E.  E.  Newlands. 
Hamilton,  Robert, 

11,  Ibrox  Place,  Glasgow. 
Science  Teacher.  Bellahouston  Academy,  Govan,  Glasgow.  Eight 
years  Teacher  of  Chemistry  and  Physiography  in  above  school. 
Certificated  by  Science  and  Art  Department  in  Inoi-ganic  Chemistry 
(first  Honours),  Organic  Chemistry,  Physiography,  Magnetism  and 
Electricity,  Geology,  Mathematics  (Glasgow  University). 
R.  R.  Tatlock.  James  Craig. 

Hugh  Manners.  James  Rohson. 

William  Ralston.  Thomas  Gray. 

John  Wm.  Biggart. 
Harger,  John, 

The  Nook,  St.  James'  Mount,  Liverpool. 
I  studied  three  years  at  University  College,  Liverpool,  and  took 
degree  of  B.Sc.  with  Honours  in  Chemisti-y  in  A^ictoria.     Worked  for 
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•eighteen  months  at  Heidelberg  University,  and  took  degree  of  Ph.D. 
Research  on  Succinic  Acid  Derivatives.  Worked  with  Professor  P.  E. 
Frankland  at  Mason  College,  for  one  year,  as  Priestley  Research 
Scholar — Research  on  Tartaric  Acid  Derivatives.  I  am  an  Associate 
of  Institute  of  Chemistry  of  Great  Britain  and  Ireland. 

J.  Campbell  Brown.  Charles  A.  Kohn. 

R.  E.  Kenyon.  Andrew  Turnbull. 

W.  R.  Innes. 

Horseman,  James  Walter, 

5,  South  Parade,  Chelsea,  London,  S.W. 
Demonstrator  to  Drs.  Moritz  and  Montis,  of  72,  Chancery  Lane. 
Intermediate  Science,  London.  Two  years'  study  at  University  College 
of  North  Wales,  Bangor.  One  and  half  year's  study  at  University 
College,  London.  Private  Assistant  to  Professor  Ramsay  before  hold- 
ing present  post. 

William  Ramsay.  John  Shields. 

Morris  W.  Travers.  N.  T.  M.  Wilsmore. 

J.  Norman  Collie.  Geo.  W.  MacDonald. 

Kelly,  Charles, 

Oakmere,  Hawarden,  Chester. 
Science  Teacher.     1883—93,   Assistant   Master;   1893—96,   Exhi- 
bitioner, Royal  College  of  Science,  London  ;  1896  to  present,  Science 
Master. 

William  A.  Tilden.  W.  Palmer  Wynne. 

Chapman  Jones.  Martin  0.  Forster. 

James  Bruce. 

Lemmey,  Tom, 

Wellington  College,  Berks. 
Assistant  Master.     B.A.  Oxon.  Honours  School  of  Natural  Science 
(Chemistry).     Second  Science  Master  at  Wellington  College. 
H.  Purefoy  Fitzgerald,  V.  H.  Veley. 

W.  W.  Fisher.  E.  W.  T.  Jones. 

John  Watts.  J.  E.  Marsh. 

Maclaurin,  James  Scott, 

Mount  Eden,  Auckland,  N.Z. 
Analytical  Chemist.  Author  of  the  following  papers  in  the  Trans- 
actions of  the  Chemical  Society  :  "  The  Dissolution  of  Gold  in  a 
Solution  of  Potassium  Cyanide,"  1893  ;  "  The  Action  of  Potassium 
Cyanide  Solutions  on  New  Zealand  Gold  and  Silver,"  1895;  "The 
Relative  Weights  of  Gold  and  Silver  dissolved  by  Potassium  Cyanide 


211 

Solutions  from  Alloys  of  those  Metals,"  1896;  "Double  Sulphides  of 
Gold  and  other  Metals,"  1896.  B.Sc.  1891  ;  First  Class  Honours 
1892;  D.Sc.  1897;  all  of  New  Zealand  University.  Science  Scholax*- 
ship  of  Royal  Commission  for  1851  Exhibition  gained  in  1895. 

Fred  D.  Brown.  Henry  E.  Armstrong. 

J.  A.  Pond.  A.  Vernon  Harcourt. 

James  Mactear.  Claude  Vautin. 

D.  A.  Sutherland. 

MacmuUen,  Alan, 

82,  James  Street,  Dublin. 
Brewer  at  Messrs.  A.  Guinness,  Son  and  Co.,  Ltd.     Natural  Science 
Scholar  at  Balliol  College,  Oxford.     First  Class  in  Chemistry,  Natural 
Science  School.     Science  Master  at  Wellington   College,   Berks.      Is 
studying  the  science  and  practice  of  brewing. 

A.  Vernon  Harcourt.  John  Conroy. 

D.  H.  Nagel.  Wm.  Odling. 

W.  W.  Fisher. 

Mansford,  Charles  John  Jodrell,  B.A.  London, 
Lady  Manners  Grammar  School,  Bakewell. 
Headmaster.     Headmaster  of  Lady  Manners  Grammar  School  and 
Organised  Science  School.    Engaged  in  teaching  Chemistry  since  1884. 
A.  S.  Waterfield.  William  G.  Boul. 

R.  W.  Buttemer.  Samuel  Rideal. 

G.  E.  Scott  Smith. 

Masters,  Edward, 

The  Aloes,  Hinckley  Road,  Leicester. 
Science  Teacher.     Associate  of  the  Royal  College  of  Science,  London 
(in  Chemistry).     Now  Teacher  of  Chemistry  and  Physics  at  Alderman 
Newton's  Higher  Grade  Science  School,  Leicester. 
William  A.  Tilden.  G.  S.  Newth. 

Chapman  Jones.  W.  Palmer  Wynne. 

James  Bruce. 

Mathews,  John  A., 

4,  First  Place,  Brooklyn,  N.Y. 
Fellow  in  Chemistry,  Columbia  University,  N.Y.  Washington  and 
Jefferson  College  (B.S.  and  M.S.)  Three  years  Post-graduate  in 
Columbia  University  (M.A.).  Assistant  in  Assaying  and  Quantitative 
in  Columbia,  1896—7  ;  Fellow-Elect  in  Chemistry,  1807—8.  Publica- 
tions in  journals  : — School  of  Mines  Quarterly  (1894),  "  Carborundum  "; 
J.  Amer.  Chem.  Soc.  (1896),  "  Phthalimid  "  ;  J.  Amer.  Chem.  Sac.  (1896), 
"Table  of  Factors"  (with  E.  H.  Miller) ;  /.  Amer.  Chem.  Soc.  (1897), 
"  On  the  Ferrocyanides  of  Zn  and  Mn  "  (with  Dr.  Miller)  ;  Lectured 
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to  Brooklyn  Institute  of  Arts  and  Sciences  (1896).  An  extended 
Revieio  and  Bibliography  (600  references)  of  the,  Metallic  Carbides  was 
recommended  to  the  Smithsonian  Institution  for  publication,  and 
accepted  by  that  Institution,  It  has  not  yet  been  published.  The 
"  Committee  on  Indexing  Chemical  Literature  "  of  the  American  Asso- 
ciation for  the  Advancement  of  Science  which  thus  approved  and  recom- 
mended my  work  consisted  of  H.  Carrington  Bolton,  H.  W.  Wiley, 
Francis  W.  Clarke,  A.  R.  Leeds,  A.  B.  Prescott,  and  Alfred  Tuckerman. 

Charles  F.  Chandler.  Peter  T.  Austen. 

Jas.  S.  C.  AVells.  H.  T.  Vulte. 

James  H.  Stebbins,  Jun.    llihs.  P.  Wiltshire. 

S.  A.  Goldschmidt.  J.  U.  Wainvoright. 

V.  Coblentz.  Wm.  Jay  Schieffelin. 
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3  years  at  the  East  London  Technical  College.  Assistant  Chemist 
for  3  years  at  Messrs.  Martineau's  sugar  refinery,  London ;  1st 
Honours  and  Medal,  Inorganic  Chemistry,  South  Kensingtoii,  1894. 

Sydney  Steel.  J.  Theo.  Hewitt. 

Francis  Sutton.  A.  P.  Laurie. 

F.  Kapier  Sutton.  Bernard  Dyer. 

Mooney,  Joseph  John, 

34,  Easter  Road,  Edinburgh. 
Surgeon  and  Apothecary.  L.S.A.  London,  L.A.H.  Dublin, 
worked  for  6  months  in  the  Pharmaceutical  Laboratory  of  Owens 
College  under  Mr.  Wm.  Elborne,  and  for  6  months  in  the 
Laboratory  of  Mr.  King,  Edinburgh,  City  Analyst.  Author  of 
"  Chemicnl  Processes  relating  to  Watei\  Air,  Food,  and  Drugs."  Iii 
course  of  publication  by  Thin,  Edinburgh. 

William  Elborne.  J.  Falconer  King. 

Eugen  Blume.  J.  Watson  Napier. 

G.  H.  Gemmell. 

Philip,  James  Charles, 

16a,  Merton  Road,  Victoria  Road,  Kensington,  W. 
Student.     Graduated  B.Sc.   at  Aberdeen  University,  1895;  Ph.D. 
of  Gottingen,  1897.     Published  in  the  Zeitschrift  filr  physik.  Chemie, 
September,    1897,  article   on  "Das   dielectrische    Verbalten  fliissiger 
Mischungen." 

F.  R.  Japp.  T.  S.  Murray. 

Henry  E.  Armstrong.  F.  Stanley  Kipping. 

Gerald  T.  Moody. 
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Reid,  Alexander  Ferguson, 

Stair  Bridge,  Stair,  Ayrshire. 
Technical  Chemist.  (1)  Some  time  Chemical  Assistant  to  Hugh 
Dickie,  B.A.,  LL.D.,  of  Kilmarnock.  (2)  Three  years  in  the  labora- 
tories of  Messrs.  Wallace,  Tatlock  and  Clark,  City  Analysts,  Glasgow. 
(3)  Stvidied  Chemistry  at  the  Glasgow  and  West  of  Scotland  Technical 
College  under  Professor  A.  H.  Sexton  F.E.S.E.,  F.I.C.,  ;  Professor 
G.  G.  Henderson,  D.Sc,  M.A.,  F.I.C, ;  Professor  A.  Schloesser, 
Ph.D.,  M.Sc.  F.I.C.  (4)  Five  years  Chemist  to  the  Cassel  Gold 
Extracting  Company  of  Glasgow.  (5)  Nearly  three  years  Chemist 
to  Mr.  Montgomerie,  Stair,  N.B.  (6)  Contributions  to  Chemical 
Literature  ; — Chemical  News,  vol.  57,  p.  39,  vol.  65,  pp.  68,  125  ; 
vol.  66,  p.  166  ;  vol.  67,  p.  159,  &c.  Zeitschrift  fur  analytische 
Chemie,  vol.  32,  part  4.  Journal  of  the  Chemical  Society,  1892,  p.  1027 
{Abstracts). 

G.  G.  Henderson.  Wm.  Rintoul. 

Horatio  Ballantyne.  John  Clark. 

Pv.  K.  Tatlock.  John  S.  MacArthur. 

A.  Humboldt  Sexton. 

Roberts,  Ernest  Henry, 

Hollydale,  Allfarthing  Lane,  Wandsworth,  S.W. 
Chemist,  Daiiy  Supply  Company,  Limited.     Two  and  a  half  years 
Liverpool    College   of   Chemistry,   7    years  assistant  to  Dr.   Bernard 
Dyer. 

Bernard  Dyei".  Sydney  Steel. 

Otto  Hehner.  Edward  Bevan. 

J.  F.  H.  Gilbard.  Charles  E.  Cassal. 

Simpson,  Edward  Sydney,  B.E. 

34,  Pier  Street,  Perth,  West  Australia. 
Government  Mineralogist  and  Assayer.  Student  Mining  School 
University  of  Sydney,  1892 — 1895  ;  1st  Honours  and  Slade  Prize  for 
Chemistry,  1893  ;  1st  Honours  and  Caird  Scholarship  for  Chemistry, 
1894  ;  Bachelor  of  Engineering  with  Honours,  1895  ;  Researches  on 
Bussell  Process  in  1895  ;  Assistant  Assayer  and  Acting  Analyst, 
Mt.  Morgan  G.M.  Co.,  1896—97. 

A.  Liversidge.  J.  A.  Schofield. 

James  Taylor.  Joh7i  C.  H.  Mingaye. 

John  21.  Thomson,. 

Smith,  Robert  Francis  Wood, 
89,  Bartholomew  Close,  E.C. 
Bacteriologist  and  Consulting  Chemist.     Special  Chemistry  Course 
(three  years)  at  City  Guilds  Technical  College  at  South  Kensington. 
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Late  private  assistant  to  Prof.  A.  A.  Kaultack  at  St.  Bartholomew's 
Hospital  Path.  Lab.;  author  of  paper,  "  Yibrio  TonsQIaris,"  Centralhlatt 
fur  Bakteriologie,  etc. 

Gerald  T.  Moody.  F.  Stanley  Kipping. 

Julian  L.  Baker.  R.  C.  T.  Evans. 

Henry  E.  Armstrong.  Arthur  B.  Ling. 

Southern,  Thomas,  Junr., 

2,  Cherry  Mount,  The  Cliff,  Higher  Broughton,  Manchester. 
Manufacturing  Chemist.  Studied  Chemistry,  1883 — 1886,  under 
Mr.  "Wilson,  of  Manchester  Grammar  School,  and  18SC  under  Mr. 
G.  H,  Hurst,  Analytical  and  Consulting  Chemist,  Manchester.  Sub- 
sequently 2  years  at  Owens  College,  Manchester.  Now  Chemist  to  the 
Wheathill  Chemical  Works,  Salford,  where  I  have  had  inside  manage- 
ment of  the  works  and  superintendence  of  various  alterations  and  im- 
provements during  the  past  6  years.  Member  of  the  Society  of  Chemical 
Industry. 

Christopher  Wilson.  George  H.  Hurst. 

J.  Carter  Bell.  George  J.  Allen. 
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Steel,  Frederick  William, 

Tamunua,  Xavua  Biver,  Fiji. 
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and  Greenock)  Classes.  Student  under  Prof.  J.  M.  Milne,  Ph.D., 
F.I.C.  (St.  Mungo's  College,  Glasgow).  Student  under  Prof  W. 
Dittmar,  LL.D.,  F.B.S.  (G.  <fe  W.  S.  Technical  College).  Three  years 
Chemi-st  to  the  Fiji  Sugar  Co.,  Ltd.,  and  at  present  still  holds  this 
position. 

Thos.  Steel.  T.  U.  Walton. 

T.  L.  Patterson.  John  Wm.  Bigyart. 

Geo.  Patterson. 


Stephens^  Michael  Edmund, 
Avenue  House,  Finchley. 
Writing  Ink  Manufacturer,  partner  in  the  firm  of  Henry  C.  Stephens 
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Gesellschaft,"  Honorary  Demonstrator  at  the  Central  Technical 
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Thomas  Tyrer.  "Wm.  Martin  dale. 

Henry  E.  Armstrong.  Aug.  Schloesser. 
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Assistant  to  J.  Kear  Colwell,  Esq.,  Public  Analyst,  Clerkenwell 
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University  College  School  under  Temple  Orme,  Esq.,  and  for  two 
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W.  R.  Dunstan,  F.R.S.,  F.LC,  and  J.  Attfield,  F.R.S.,  F.LC.  For  the 
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since  1894. 

V.  H.  Yeley.  W.  W.  Fisher. 

J.  E.  Marsh.  John  Watts. 

J.  Addyman  Gardner.  S.  Ruhemann. 


RICHARD  CLiVY  AND  SONS,    LIMITED,   LOSDON   AND  BVNOAY. 


Issued  30/11/1897. 


PROCEEDINGS 

OF  THE 

CHEMICAL    SOCIETY 

EDITED   BY  THE  SECRETARIES. 


I 


No.  184.  Session  1897-8. 

November  18tli,  1897.  Professor  Dewar,  F.R.S.,  President,  in  the 
Chair. 

Messrs.  W.  J.  Elliott,  H.  S.  Elworthy,  F.  F.  de  Morgan,  Frank 
Moul,  A,  Harden,  and  Charles  E.  Browne  were  formally  admitted 
Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Cecil 
Joslin  Brooks,  24,  Wood  Street,  Woolwich  ;  Charles  Henry  Burge, 
Iddesleigh  Crescent  Eoad,  Kingston  Hill,  S.W. ;  M.  J.  Cannon,  101, 
The  Chase,  Clapham  Common,  S.W.  ;  William  Ranson  Cooper,  M.A., 
B.Sc,  87,  Upper  Tulse  Hill,  S.W.  ;  Frederick  Pvobertson  Dodd,  1, 
Wesley  Street,  Liverpool ;  Jules  Fuerst,  23,  Marlborough  Road,  N.W.; 
James  Brown  Reid,  6,  Southfield  Terrace,  Skepton ;  Harold  Charles 
Sayer,  Devon  Yilla,  Summerhill  Road,  Dartford. 

The  President  announced  that  he  had  received  a  letter  from  Sir 
Fleetwood  Edwards  stating  that  he  had  been  commanded  by  the 
Queen  to  forward  to  him  a  Medal  in  commemoration  of  the  60Lh 
Anniversary  of  Her  Majesty's  reign. 

Of  the  following  papex's  those  marked  *  were  read. 

*118.  '•  On  the  decomposition  of  camphoric  acid  by  fusion  with  potash 
or  soda."     By  Arthur  W.  Crossley  and  W.  H.  Parkin,  jun. 

The  authors  find  that  by  the  action  of  fused  potash  on  camphoric 
acid  a  veiy  complicated  mixture  of  acids  is  obtained.  The  volatile 
portion    consists    of    acetic,    propionic,     isobutyric,     isovaleric     and 
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methylisopropylacetic  acids,  together  with  acids  of  the  formulae 
CgH^gCOoH,  aHj.COaH  and  CgHj-COgH,  of  which  the  constitution  is 
doubtful.  The  non- volatile  acids  consist  of  pimelic  (isopropj  Isuccinic) 
acid  and  a  new  substance,  dihydrocamphoric  acid. 

Dihydrocamphoric   acid,    CjQHjgO^,   crystallises   in   nodular    masses 
melting  at  105 — 106°,  and  on  oxidation  with  dilute  nitric  acid  yields 
succinic  acid,  oxalic  acid,  and  an  acid  of  the  formula  CgHj^O^,        '"^  ' 
in  all  probability  the  a;S^-trimethylglutaric  acid  described  by  B 

On  treatment  with  acetic  anhydride,  dihydrocamphoric  acid- 
verted  into  its  anhydride,  which,  when  heated  to  boiling,  dec 
with  elimination  of  carbon  dioxide  and  formation  of  a  cyclic  kc.^ue  of 
the    formula    Cgll^gO.       Dihydrocamj)hoketone  is  a    liquid    boiling   at 
180 — 181°  and   smelling  strongly  of  peppermint.     It   forms  a  liquid 
ketoxime  and  a  semicarbazone  melting  at  202 — 203°. 

The  results  obtained  on  fusing  camphoric  acid  with  caustic  soda 
differ  markedly  from  the  above.  The  lower  volatile  fatty  acids  appear 
to  be  the  same  as  those  obtained  from  caustic  potash,  but  here 
is  also  present  an  unsaturated  acid  of  the  formula  CgHj^COgH. 

The  acids  not  volatile  in  steam  consist  of  large  quantities  of  pimelic 
acid  and  some  unchanged  camphoric  acid,  together  with  two  new  acids, 
pseudocamphoric  acid,  CjoH^^O^  and  an  acid  of  the  formula  CgH.gO^, 
boiling  at  254—257°  at  50  mm. 

Pseudocamphoric  acid  crystallises  from  water  in  colourless,  six-s'ded 
plates  with  bevelled  edges,  usually  grouped  together  in  the  form  of 
stars,  and  melts  at  119 — 120°.  It  forms  a  crystalline  anhydride  melting 
at  52 — 53°  and  an  anilic  acid  melting  at  208°.  A  further  difference 
f  lom  its  isomeride  cZ-camphoric  acid  is  that  when  treated  with  sulphuric 
acid  it  does  not  evolve  carbon  monoxide  forming  a  sulphonic  acid. 

The  authors  explain   the  results  of  the  action  of   fused   alkalis  on 
camphoric  acid  and  deduce  constitutional  formulae  for  the  various  cr>' 
pounds  obtained  on  the  assumption  that  camphoric  acid  is  represeutt 

by  the  formula    -'^-'■^">/-i^  A-n-r^/^  xr 
Me""^  1      vHCO.,H 


Me— C— CH 
COgH 


*119  "Experiments  on  the  synthesis  of  camphoric  acid."     By  W.  H. 
Bentley  and  W.  H.  Perkin,  jun. 

The  authors  have  attempted  to  prepare  an  acid  of  the  constitution 
suggested  (Proc,  1896,  12,  189)  as  a  probable  formula  for  camphoric 
acid  (see  preceding  abstract).      They  prepared  isobutylmethyl hydroxy- 
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glutaric   aiiid,  Meo-CH*-CH^-CH(C02H)-CH2-C(C02H)Me-OH*,   but 

did    not    succeed    in  eliminating   water  in  the    direction  desired    (at 

the  points  *  *),  the  product  in  most   of  the  experiments   being  the 

1    ,  ,     Me./CH-CH,-CH-CH,-C-Me-COoH  ^  -^    ^    • 

lactone-acid,         -  -    i  -    i  -    ,  or  one  oi  its  deri- 

CO O 

vative." 

llowing  substances  were  prepared  during  the   course  of  the 

( 

•    bromisobutylacetaie,    (Meo)*CH"CH2*CHBr*C0oEt,    an    oil 

t  100—103°  (17  mm.). 

„,,   ,.         ,  J-    .    ,  J        ■     ,    Me./CH-CH./CH-CO.,Et  ,, 

LthyLic  acetyUsooutytsuccinate,        -  -    \  -     ,  prepared  by 

■^  -^  Me-CO-CH-COoEt 

the  action  of  ethylic  bromisobutylacetate  on  ethylic  sodioacetoacetate. 
It  is  a  colourless  oil  boiling  at  160°  (25  mm.),  and  when  hydrolysed 
with  dilute  hydrochloric  acid  or  sulphuric  acid  yields  isobutylsuccinic 
acid,  Me2-CH-CR/CH(CO.H)-CH2-CO,H,  m.  p.  109°.  When  hydro- 
vvith  concentrated  hydrochloric  acid,  however,  isohutyllevulinic 
acid,  .vie,-  CH-  CH^'  CH(CO,H)-CHo-  COMe,  is  formed.  This  is  a  colour- 
less oil  boiling  at  190°  (30  mm.),  and  yielding  a  semi-carbazone  melt 
ing  at  192°  :  bromine,  in  the  presence  of  potash,  oxidises  it  toisobutyl- 
succiaic  acid. 

Isobutyllevulinicacid  readily  unites  with  hydrogen  cyanide,  formingiso- 
butyihydroxyeyanovaleric  acid.  Me-  C(0H)(CN)-CH2-  CH(C4ll9)-COoH, 
whi>h  crystallises  with  1II.,0  in   needles   melting  at  95 — 96°.     This 
acid  on  distillation  yields  the  corresponding  lactone, 
Me.C(CN)-CH,.CH.C,H    ^^        ^30^ 

O CO  ^ 

"When  an  alcoholic  solution  of  the  hydroxy-cyano  acid  is  saturated 
"«^^ifch  hydrogen  chloride,  it  is  hydrolysed  and  converted  into  the  ethe- 
'!;_  ...alt  of  i-iobutylmetliylliydroxyylutaTic  acid, 

Me-C(OH)(C02Eo)-CHo-  CH(C4H9)-COoEt, 
on   distillation,   this   lo.ses  alcohol,   forming  the  ethereal  salt    of  the 
I  •xto'iie  of  isolu'i/linethyl/iydro.vyglutaric  acid, 

Me-C(Co.,Et)-CHo-CH(C4H3) 

6 ^ ^CO 

which  is  aa  oil  boiling  at   168°  (17  mm.).     This   on  hydrolysis  with 
alcoholic   potash  is  converted  into  isolutylineUtylJiydroxyylutaric  acid, 
Me-C(0H)(C0/tl)-C;H2-CH(C^Hy)-C0oH,   a    ciystalline   acid  melting 
at  134°  with  eliminabioa  of  water  and  formation  of  tae  lactone, 
31e.,C(UO,H)-CH2-CK-C,H 

O  CO  ^      ^         ' 
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*120.    "  Synthesis  of  an  isomeride  of  camphoronic  acid." 
By  S.  B.  Schryver,  Ph.D. 

The  compound,  CO,H-CH(Me)CH^-C(CH^-C02H)(Me)-C02H,  was 
synthesised  by  acting  on  methylacrylic  ester,  CH^I  C(Me)C02Et,  with 
sodiomethylmalonic  ester.  The  addition  product  thus  obtained,  hav- 
ing the  formuUx  (CO,Et),C(Me)-CH2-CIS'a(Me)C02Et,  instead  of  being 
isolated,  was  acted  on  by  iodacetic  ester.  Among  the  resulting  pro- 
ducts was  the  compound  (C02Et),C(Me)CH2-C(CH2-COoEt)(Me)-C02Et, 
which  on  hydrolysis  gave  an  acid  of  the  required  formula.  This  was 
isolated  by  means  of  its  lead  salt,  which  is  insoluble  in  acetic  acid,  in 
the  form  of  a  syrup,  and  this  on  treatment  with  nitric  acid  gave  a 
crystalline  oxy-acid  having  the  formula  CgHj^O-.  It  is,  therefore,  an 
isomeride  of  camphoronic  acid. 

Djscusseon. 

Dr.  Kipping  said  that  it  was  very  difficult  to  criticise  papers  which, 
like  those  read  by  Dr.  Crossley,  contained  so  many  new  and  important 
facts  relating  to  substances  of  somewhat  complex  constitution.  It 
seemed  to  him,  however,  that  all  the  I'esults  obtained  by  Dr.  Crossley 
and  Dr.  Perkin  in  their  study  of  the  substances  produced  by  fusing 
camphoric  acid  with  potash,  could  be  explained  on  the  basis  of  Bredt's 
formula ;  such  an  opinion  might  of  course  be  altered  after  carefully 
examining  the  details  of  the  work  as  laid  out  in  the  published  papers. 

Dr.  FoRSTER  pointed  out  that  the  formula  for  camphoric  acid  em- 
ployed by  Drs.  Crossley  and  Perkin  appears  to  involve  the  expression 
of  the  constitution  of  camphor  by  one  of  the  formulae 

CH. — CH CH.  CMe,— CMe— CH2 

I           CH.       I     '                          I       "     CH,      I 
CMe,— CMe— CO  CH. CH^— CO 

The  behaviour  of  camphoroxime  on  dehydration,  and  the  isomerism  of 
two  sei'ies  of  campholenic  derivatives,  seem  to  render  the  second  ex- 
pression the  more  probable  of  the  two,  but  before  either  could  be 
accepted,  an  explanation  must  be  furnished  of  the  changes  involved  in 
the  production  of  such  compounds  as  cymene  and  carvacrol  from 
camphor — changes  which,  it  must  be  remembered,  are  readily  explained 
by  Bredt's  formula. 

The  production  of  the  acid,  CHMe2-CH2-CH,-CH2-CHMe- CO.vH, 
obtained  by  the  authors  by  fusing  camphoric  acid  with  alkali, 
harmonises  with  the  new  camphoric  acid  formula,  but  it  must  not  be 
overlooked  that  Bredt's  formula  for  camphoric  acid  affords  an  equally 
plausible  explanation. 
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Dr.  Ceossley,  in  reply,  said  that  the  main  evidence  for  accepting 
the  formula  proposed  by  Professor  Perkin  was  embodied  in  his  paper 
on  sulphocamphylic  acid,  which  had  not  yet  been  published  in  detail. 
"Wliilst  the  production  of  most  of  the  compounds  described  by  Professor 
Perkin  and  himself  admit  of  explanation  by  Bredt's  formula,  it  does 
not  account  for  the  formation  of  aa;8y3-tetramethyladipic  (dihydro- 
camphoric)  acid. 

*121.  "  The  action  of  magaesium  on  cupric  sulphate  solution."'     By 
Frank  Clowes,  D.Sc,  and  R.  M.  Caven,  B.Sc. 

The  authors  have  examined  the  action  of  magnesium  on  solutions 
of  cupric  sulphate  of  different  strengths,  both  at  atmospheric  tempera- 
ture and  at  a  temperature  near  their  boiling  point.  They  find  that 
the  evolution  of  hydrogen  which  always  takes  place  is  accompanied 
by  the  precipitation  of  a  mixture  of  cuprous  oxide  and  metallic  copper 
in  proportions  which  vaxy  with  tlie  conditions  of  the  experiment. 

When  a  dilute  solution  of  cupric  sulphate  is  employed,  the  above 
mentioned  products  are  accompanied  by  a  quantity  of  a  green  substance, 
which  consists  of  a  mixture  of  basic  hydrated  sulphates  of  copper  and 
magnesium.  This  substance  was  observed  to  form  when  a  saturated 
solution  of  cupric  sulphate  was  employed,  but  it  was  decomposed  again 
before  the  reaction  was  completed. 

The  time  of  the  reaction  varies  from  ten  minutes  in  the  case  of  a 
hot  strong  solution  of  cupric  sulphate  to  several  days,  or  even  a  week, 
when  a  dilute  solution  is  employed  at  atmospheric  temperature. 

The  quantities  of  the  three  reduction  products,  cuprous  oxide,  copper, 
and  hydrogen,  were  determined  under  various  conditions.  A  volu- 
metric process  depending  upon  the  use  of  potassium  permanganate 
was  employed  for  the  estimation  of  the  cuprous  compound  when  it 
occurred  together  with  the  basic  sulphate  of  copper  and  magnesium 
before  mentioned. 

The  authors  found  in  each  case  which  they  investigated  that  the 
sum  of  the  magnesium  equivalents  of  the  cuprous  oxide,  copper,  and 
hydrogen  obtained  agrees  very  closely  with  the  amount  of  magnesium 
employed  in  the  experiment.  The  magnesium  is  therefore  proved  to 
have  displaced  from  the  solution  of  cupric  sulphate,  substances  which 
are  chemically  equivalent  to  it,  though  only  a  small  and  variable 
proportion  of  these  substances  consists  of  metallic  copper.  The 
authors  have  shown  that  the  nature  of  the  reaction  is  not  influenced 
by  the  presence  of  slight  impurities  in  the  cupric  sulphate  employed 
by  carrying  out  similar  experiments  with  a  specimen  of  the  salt  ob- 
tained by  sis  successive  recrystallisations  of  a  sample  which  was 
■originally  almost  pure.     Pickering's  observation  of  the  formation  of  a 
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basic  sulphate  of  copper  by  the  decomposition  of  a  solution  of  cupric 
sulphate  by  boiling,  has  been  incidentally  confirmed,  but  the  formula 
which  the  authors  attribute  to  this  compound  is  4CuS04,7Cu(OH)2,H20. 

Note — 2ith  November. — The  authors  have  now  referred  to  the 
paper  by  Commaille  (C.  /?.,  1866,  63,  556),  and  they  find  that  an 
equation  is  given  which  is  supposed  to  represrnt  the  reaction  between 
magnesium  and  cupric  sulphate  solution.  This  equation,  when  it  is  put 
into  modern  form  and  corrected  for  an  obvious  error,  reads  as  follows: 
eCiiSO^  +  5Mg  +  3HoO  =  5MgS04  +  (SCuCSOg)  +  CU2O  +  Cu  +  3Ho. 

No  details  are  given  as  to  the  temperature  or  the  strength  of  the 
cupric  solution  which  acted  on  the  magnesium,  nor  are  the  analytical 
data  stated  upon  which  the  above  equation  is  founded.  It  will  be 
noticed  that  the  formation  of  basic  magnesium  compounds  is  not  ac- 
counted for  in  the  above  equation.  The  authors  consider  that  the 
results  of  their  own  analyses  and  examination  prove  that  the  composi- 
tion of  the  basic  sulphate  of  copper  is  variable,  but  that  it  does  not 
correspond  to  the  above  formula,  and  certainly  occurs  in  the  con- 
dition of  hydroxysulphate.  They  have  never  found  that  the  proportion 
between  the  quantities  of  cuprous  oxide  and  metallic  copper  is  such  as 
can  be  definitely  represented  by  means  of  an  equation,  but  rather  that 
it  varies  within  wide  limits  under  different  experimental  conditions. 

It  will  therefore  appear  that  Commaille's  imperfect  study  and  state- 
ment of  the  reaction  may  well  be  supplemented  by  a  more  complete 
investigation. 

The  authors  desire  to  place  on  record  the  fact  that,  when  zinc  acts 
upon  a  cold  solution  of  copper  sulphate,  small  bvibbles  of  gas  are 
evolved ;  and  that  when  a  hot  solution  of  cupric  salt  is  employed,  an 
appreciable  quantity  of  hydrogen  can  be  collected,  and  cuprous  oxide 
is  found  in  the  residue.     They  intend  to  study  this  reaction  in  detail. 


Discussion. 

Professor  Tilden  remarked  that  the  work  of  the  authors  had  been 
anticipated  by  the  experiments  of  Commaille,  who  had  published  thirty 
years  ago  the  results  of  an  inquiry  into  the  action  of  magnesium  on 
neutral  metallic  salts,  including  copper  sulphate. 

When  magnesium  is  immersed  in  an  aqueous  solution  of  copper  sul- 
phate free  from  acid,  the  action  seemed  to  take  the  following  course. 
Fii'st,  there  was  a  precipitation  of  spongy,  metallic  copper,  which,  in 
contact  with  the  magnesium,  gave  a  couple  capable  of  decomposing 
water  at  common  temperatures.  Hydrogen  was  then  evolved,  and  a 
crust  of  magnesia  formed  on  the  surface  of  the  metal.     The  copper 
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salt  was  locally  reduced  by  the  hydrogen  to  the  cupi^ous  state,  and  this, 
in>the  presence  of  the  magnesium  oxide,  led  to  the  precipitation  of  cuprous 
oxide  and  of  a  basic  cupric  salt.  The  green  precipitate  formed  thei-e- 
fore  consists  of  magnesia  and  basic  cupric  salt,  the  proportion  vary 
ing  according  to  the  temperature  and  strength  of  the  solution.  This 
hypothesis  is  borne  out  completely  by  the  results  both  by  Commaille 
and  the  authors  of  the  paper,  and  serves  to  account  for  the  apparent 
inactivity  of  the  magnesium  which  is  mechanically  protected  by  the 
crust  which  forms  upon  its  surface.  The  speaker  had  tested  the  sug- 
gestion that  the  metal  was  rendered  inactive  by  a  film  of  hydrogen 
and  had  come  to  the  conclusion  that  this  was  not  the  case. 

Professor  Clowes  said  that  the  origin  of  the  investigation  dated 
back  some  two  years,  the  irregular  action  of  magnesium  on  the  cupric 
solution  having  been  noticed  in  the  course  of  experiments  made  in 
connection  "with  a  laboratory  curriculum  which  he  was  then  di-afting 
for  elementary  students.  It  was  anticipated  that  the  reaction  of 
magnesium  on  cupric  sulphate  might  serve  to  establish  the  relative 
chemical  values  of  copper  and  magnesium,  but  this  was  found  to 
be  impracticable  owing  to  the  evolution  of  a  large  amount  of  hydrogen. 
If  such  irregular  actions  occurred,  instead  of  the  simple  replacement 
of  one  metal  by  another  in  solutions  of  its  salts,  it  would  seem  that 
this  method  of  determining  chemical  equivalents  was  not  of  general 
application. 

Mr.  Caven,  in  reply,  said  he  regretted  that  he  had  overlooked  the 
paper  by  Commaille  on  this  subject  to  which  Dr.  Tilden]  referred. 

It  seems  improbable  that  cuprous  salt  is  formed  by  the  reducing 
action  of  nascent  hydrogen  upon  the  cupric  salt  in  the  solution.  This 
would  lead  to  the  formation  of  free  sulphuric  acid,  which  would  decom- 
pose the  cuprous  oxide  formed  at  the  commencement  of  the  reaction 
into  cupric  sulphate  and  metallic  copper.  If  nascent  hydrogen  re- 
duces the  cupric  salt  at  all,  it  can  only  produce  metallic  copper. 
Sulphuric  acid  would  be  liberated  in  this  case  also,  though  not  in 
immediate  contact  with  cuprous  oxide.  It  may  be  that  the  process 
of  solution  of  the  magnesium  hydroxide  and  basic  copper  salt  which 
occurs  at  the  close  of  the  reaction  in  concentrated  solutions,  depends 
upon  the  action  of  the  free  acid  thus  produced. 

The  authors  suggest  that  the  magnesium  reduces  the  cupric  solution 
directly,  producing  cuprous  oxide  and  hydrogen  in  the  following 
manner,  the  proportion  of  the  hydrogen  evolved  in  the  gaseous 
state  being  dependent  upon  the  conditions  of  the  experiment  : 
2Mg  +  2CuS0^  +  H,0  =  2MgS04  +  ^UgO  +  B.^. 

Some  such  reaction  as  this,  proceeding  simultaneously  with  the  action 
of  the  couple,  may  account  for  the  immediate  formation  of  cuprous  oxide. 
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and  the  vigorous  evolution  of  hydrogen  at  the  moment  of  immersion 
of  the  magnesium.  The  action  of  the  magnesium-copper  couple  on 
the  water  is  not  in  itself  sufficient  to  account  for  the  very  large 
quantity  of  hydrogen  which  is  obtained,  or  for  the  rapidity  with  which 
it  is  produced,  since,  when  thecouple  acts  upon  pure  water,  the  hydrogen 
is  evolved  only  very  slowly.  This  view  of  the  origin  of  the  cuprous 
oxide  is  borne  out  by  the  fact  that  it  occurs,  together  with  metallic 
copper,  quite  from  the  commencement  of  the  reaction,  and  that  the 
formation  of  hydrogen  appears  to  begin  directly  the  magnesium  is 
plunged  into  the  solution.  This  would  not  be  the  case  if  the  forma- 
tion of  a  metallic  couple  were  necessary  for  the  evolution  of  the  gas. 

There  is  no  cessation  in  the  evolution  of  gas  during  the  course  of 
the  reaction  under  any  circumstances.  The  length  of  time  necessary 
for  the  completion  of  the  reaction  in  dilute  solutions  is  undoubtedly 
<lue  to  the  mechanical  protection  of  the  magnesium  by  the  deposit,  as 
Professor  Tilden  suggested. 


*122.  "  Properties  and  relationships  of  dihydroxytartaric  acid." 
By  Henry  J.  Horstman  Fenton,  M.A. 

Bearing  in  mind  the  highly  interesting  constitution  of  dihydrosy- 
tartaric  acid,  and  the  close  relation  which  has  been  shown  to  exist 
between  this  acid  and  dihydroxymaleic  acid,  a  further  investigation  of 
its  properties  appeared  to  be  desirable,  especially  as  the  free  acid 
appears  to  have  been  scarcely  studied. 

It  is  now  found  that  the  free  acid  may  very  easily  be  prepared  in  a 
pure  state  by  oxidation  of  dihydroxymaleic  acid  in  presence  of  water. 
The  yield  is  over  70  per  cent,  of  that  demanded  by  theory.  The  dry 
acid  shows  no  tendency  to  lose  water  at  90°.  In  aqueous  solution, 
the  acid  decomposes  when  heated  into  tai'tronic  acid  and  carbon 
dioxide.  This  reaction  affords  a  very  convenient  method  for  the  pre- 
paration of  pure  tartronic  acid,  the  yield  being  97  per  cent,  of  that  theo- 
retically obtainable.  On  titration  with  alkalis  at  O°dihydroxy tartaric 
acid  behaves  normally  as  a  dibasic  acid.  Bat  the  results  obtained  at 
the  ordinary  temperature  with  caustic  alkalis,  using  phenolphthalein  as 
indicator,  are  considerably  higher,  being  intermediate  between  those 
required  for  a  di-  and  a  tri-basic  acid.  These  high  results  are  shown 
to  be  due  to  the  partial  decomposition  of  the  salts  formed  into  tar- 
tronates  and  carbon  dioxide. 

By  careful  treatment  with  certain  reducing  agents  dihydroxytartaric 
acid  may  be  reduced  to  dihydroxymaleic  acid  or  its  isomeride.  Zinc,  in 
calculated  quantity,  and  dilute  acid  reduces  it  to  the  /3-form.     Hydro- 
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■gen  bromide  reduces  it  to  dihydroxymaleic  acid  (a-form)  with  liberation 

of  free  bromine. 

The  reaction  C^H^g  +  2H2O  +  Br2  =  C^HgOg  +  2HBr   is   iu    fact   a 

reversible  one,  the  final  distribution  depending  upon  the  masses  of 
the  reacting  substances  and  perhaps  somewhat  on  the  tempei'ature. 

*123.  "  The  molecular  association  of  liquids  and  its  influence  on  the 
osmotic  pressure."     By  Holland  Crompton. 

In  a  paper  which  I  recently  had  the  honour  of  bringing  before 
this  Society  (Trans.,  1897,  71,  925),  I  contended  that  the  molecular 
association  of  liquids  exercises  an  influence  on  their  osmotic  pressure, 
ard  endeavoured  to  show  how  this  influence  may  be  taken  into 
account.  My  attention  has  been  drawn  to  the  fact  that  Planck, 
more  especially,  has  long  since  proved  that  association  could  have  no 
effect  on  the  osmotic  pressure  of  liquids  (see  the  discussion  between 
Planck  and  "Wiedemann,  Zeit.  j^hysih.  C'hera.,  1888,  2,  241,  343). 
This  being  the  case,  I  wish  to  offer  the  following  brief  criticism  of 
Planck's  results. 

In  his  Vorlesungen  uher  Thermodynainik  (Leipzig,  1897),  Planck 
deduces  on  p.  235  the  following  formula  for  the  osmotic  pressure  of 

-pa 

a  dilute  solution  P=  — ^^ —    {n-.+n.^  +  no  + ).        Here  P  is 

the  constant  of  the  gas  equation,  6  the  absolute  temperature, 
Wl  +  ?^2  +  ?^3+  .  .  .  .=n  the  number  of  dissolved  molecules,  n^  the 
number  of  molecules  of  the  solvent,  m^^  its  molecular  weight,  and  v 
its  specific  volume  (volume  of  unit  weight).  Since  n^■pl^v  =  Y  is 
pi-actically  the  whole  volume  of  the  solution  P  =  'ROnjY.  This  is,  of 
course,  van't  Hoff's  equation  for  the  osmotic  pressure,  and  it  is 
argued  that  the  product  n^m^-^v  being  simply  the  total  volume  of  the 
solution,  the  pressure  is  independent  of  any  change  produced  by 
association  in  yn^^.  In  other  words,  as  long  as  V  is  constant  P  will 
remain  constant,  no  matter  what  the  value  of  m^. 

The  nature  and  derivation  of  this  relationship  will  perhaps  be  best 
vinderstood  if  we  suppose  that  we  have  two  gases,  and  that  n  molecules 
of  the  first  are  dissolved  in,  or  mixed  with,  n^  molecules  of  the  second. 
The  partial  pressure  of  the  first  gas  in  the  mixture  is  re/(ft,^  +  n)  of 
the  total  pressui'e,  or  if  n  is  small  in  comparison  with  >i,„  we  may  say 
«/Wq  of  the  pressure  of  the  second  gas.  The  pressure  of  this  latter  is 
RT/Va,  and  in  order  that  R  may  have  a  fixed  value,  let  Y,,  be  the 
molecular  volume  in^v,^  of  the  gas,  where  m^  is  its  molecular  weight, 
and  V,)  its  specific  volume.  The  partial  pressure  of  the  dissolved  gas 
then  becomes  j5  =  RTn/'/iQ7n, J Vq  or,  since  >i|j//?,jV(j  =  Y^,  the  whole  volume 
of  the  solvent  gas,  7;  =  RT^  hYq. 
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These  equations  for  the  partial  pressure  of  a  gas  present  in  a  dilute- 
state  in  any  gaseous  mixture  are  identical!  in  form  \vith  those  of 
Planck  for  the  osmotic  pressure  of  dilute  solutions.  It  follows  then 
that  we  have  apparently  only  to  liquefy  the  solvent  gas,  to  substitute 
the  molecular  volume  of  the  resulting  liquid  solvent  for  that  of  the 
gaseous  solvent,  and  the  partial  pressure  of  the  dissolved  gas  then 
becomes  its  osmotic  pressure  in  the  solution. 

The  result  is  not  surprising,  for  it  is  obtained  by  a  practical  reversal 
of  Planck's  line  of  argument.  It'will  be  found  {loc.  cit.,  p.  215) 
that,  in  his  treatment  of  the  thermodynamics  of  dilute  solutions,  he 
adopts  the  view  that  any  such  solution  could  be  completely  gasified 
without  any  change  in  the  values  of  n  and  n^,  and,  of  course,  the 
osmotic  pressure  of  the  dissolved  compound  in  the  solution  would 
then  become  the  partial  pressure  of  the  dissolved  gas  in  the  gaseous 
mixture.  But  the  view  that  a  solution  could  be  completely  gasified 
without  any  change  of  a  permanent  character  in  the  values  of  n  and 
77 f,  cannot  be  regarded  as  justifiable  in  the  light  of  all  the  recent  work 
on  the  molecular  condition  of  liquids.  And  although  it  is  not  sur- 
prising to  find  that,  starting  with  this  view,  Planck  subsequently 
comes  to  the  conclusion  that  association  of  the  solvent  does  not 
influence  the  osmotic  pressui-e  of  a  solution,  the  reasoning  evidently 
moves  too  completely  in  a  circle  to  carry  much  conviction  with  it. 

For,  in  order  to  ascertain  what  effect  a  change  due  to  molecular 
association  in  the  solvent  would  have  on  our  formulas,  let  us  first  take 
the  case  of  the  mixed  gases,  and  suppose  the  gas  we  term  the  solvent 
to  be  one,  say,  like  nitrogen  dioxide,  XOo,  which  undergoes  association 
as  the  temperature  falls.  Such  association  will  bring  about  a  change 
of  m^  to  xm^^,  of  n^  to  njx,  and  ol  v^  to  vjx,  if  .v  represents  the  degree 
of  association  (factor  of  association)  for  any  temperature  T.  The 
partial  pressure  of  the  dissolved  gas  now  becomes  ^j  =  xRTii/nomQVQ, 
or  since  ?«(j?«|3V(,  =  Yq,  ^9  =  3;RT?z/Vq.  Hence,  although  when  a  gas  is 
dissolved  in  any  other  gas  and  is  present  only  in  a  dilute  condition,  its 
partial  pressure  will,  under  normal  conditions  follow  the  law  that 
pYq  =  iiB.T  if  association  of  the  solvent  sets  in,  the  law  for  perfect 
gases  no  longer  holds,  but  the  relationship  becomes  ^j'V"Q  =  a;7iRT  where 
X  represents  the  factor  of  association  of  the  solvent  for  the  tempera- 
ture T. 

In  fact,  the  partial  pressure  of  the  dissolved  gas  is,  under  the  above 
conditions,  dependent  on  the  volume  occupied  by  the  solvent.  Under 
normal  conditions,  the  solvent  obeys  the  usual  gas  equation,  and  the 
partial  pressure  therefore  alters  in  accordance  with  this  relationship . 
But  if  association  or  dissociation  of  the  solvent  sets  in,  the  gas  equa- 
tion will  not  immediately  apply,  but  will  require  a  suitable  modification, 
and  this  modification  will  hold  also  for  the  partial  pressure  formula. 
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Now  the  osmotic  pressure  of  a  dilute  solution  presents  an  analogous 
case.  As  long  as  the  solvent  is  a  monomolecular  one  we  may  accept 
Planck's  reasoning  and  hold  that  the  osmotic  pressure  follows  the  law 
P  =  nROjnQmfp).  But  suppose  that  the  solvent  begins  to  undergo  associa- 
tion, so  that  for  any  given  temperature  6  a  change  of  7??q  to  xm^  has 
taken  place.  At  the  same  time  91,,  changes  to  njx,  and  a  simultaneous 
change  will  be  found  to  have  taken  place  in  v.  This  last  change  has,  it 
seems  to  me,  been  entirely  overlooked  up  to  the  present,  although  any 
one  who  gives  the  matter  a  moment's  consideration  cannot  fail  to 
admit  that  an  associated  liquid  woiild  not  have  the  density  of  the  same 
compound  in  the  monomolecular  condition.  All  the  evidence  at  present 
points  to  the  conclusion  that  association  increases  the  density  of  a 
liquid,  and  that  consequently  association  would  alter  the  value  of  v  to 
vja.  The  precise  magnitude  of  o.  cannot  at  present  be  ascertained 
(unless  perhaps  with  the  aid  of  Traube's  investigation  of  the  molecular 
co-volume),  but  its  value  is  probably  not  far  removed  from  that  of  x. 
The  osmotic  pressure  then  of  any  dilute  solution,  the  solvent  of  which  is 
undergoing  association,  would  be  given  by  V  =  aiiR6jnfpni^v,  or  since 
nQm^^v  =  \,  by  P  =  rr/iIl^/V,  an  expression  that  is  similar  to  the  partial 
pressure  formula.  While,  then,  the  osmotic  pressure  of  any  substance 
in  solution  in  a  monomolecular  solvent  follows  the  gas  equation 
PY  =  R^,  if  the  solvent  is  one  which  is  undergoing  association  or 
dissociation,  the  equation  for  the  osmotic  pressure  becomes  PV  =  rtIl^, 

And  here  another  point  which  has  apparently  always  been  over- 
looked by  those  who  contend  that  association  of  the  solvent  does  not 
influence  the  osmotic  pressure  may  be  alluded  to.  It  has  been  usual, 
hitherto,  to  compare  with  one  another  two  stable  systems,  one  of 
which  is  assumed  to  contain  a  monomolecular  solvent  and  the  other 
the  same  solvent  in  the  associated  condition  and  to  show  that  the 
gas  equation  PV  =  R^  applies  to  each.  The  comparison,  however, 
should  not  be  between  a  monomolecular  and  an  associated  solvent,  but 
between  a  monomolecular  and  an  associating  solvent,  i.e.,  one  in  which 
the  association  is  continually  altering  with  the  temperature.  The  gas 
equation  would  hold  for  the  gas  NO^,  and  it  would  hold  equally  for  the 
gas  N2O4,  but  it  will  not  apply  throughout  the  range  of  temperature  in 
which  N^O^  ^  2NO2.  The  gas  equation  might  in  like  manner  hold 
for  the  osmotic  pressure  of  a  substance  in  solution  in  water  of  the 
molecular  weight  18,  and  it  might  also  hold  for  water  of  the  molecular 
weight  3x18,  but  water,  as  we  know  it,  is  neither  of  these  compounds. 
It  is  a  substance  the  association  of  which  is  continually  changing 
with  the  temperature  and  the  attempt  is  therefore  being  made  to 
apply  the  gas  equation  in  the  range  of  temperature  throughout  which 
(H,0)„  ^  7iH,0. 

Van  Laar  has,  like  Planck,  treated  the  osmotic  pressure  of  dilute 
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solutions  from  the  thei'modynamical  standpoint  and  confirmed  the 
latter's  conclusion  that  association  of  the  solvent  does  not  influence 
the  osmotic  pressure.  I  quote  here  literally  what  Van  Laar  says  on 
this  matter  {Zeit.  phijsikal  Chem.,  1895,  18,  274) : — 

"We  found  that  the  osmotic  pressure  tt  =  RTcr(l  +  a)/Va'> 
where  (T(l+a)  has  the  value  2co*,  and  v„.  the  volume  of  one  gram 
molecule  of  the  pure  solvent.  For  water  i;„.  was  therefore  given  the 
value  18.  If,  hov:ever,  association  occurs,  the  weight  of  the  gram 
molecule  would  he  18«,  so  that  for  v^-  the  volume  of  18a  grams  of  water 
must  be  substituted.  Calling  this  last  V„-  then  F^^  =  av^'-  But  also  a- 
the  concentration  of  the  dissolved  substance,  becomes  a  times  greater. 
For  we  have  now  no  longer  one  molecule  of  the  dissolved  substance 
to  n  molecules  of  water  (taking  the  mol.  wt.  of  water  =18)  but  one 
molecule  to  n^ja  molecules  of  water,  so  that  the  concentration  must  be 
expressed  by  an  a  times  greater  number  than  before.  Calling  this  C, 
then  as  C  =  aa;  the  expi'ession  7r=^ETC(l +a)/"V„,  does  not  differ 
from  77  =  ETcr(l +a)/v^,',  where  the  quantities  v„-  and  cr  are  inde- 
pendent of  the  association." 

The  italics  in  the  above  are  mine,  for  it  is  to  this  portion  of  the 
paragraph  that  I  wish  to  direct  attention  more  especially.  The 
molecular  volume  of  any  compound  is  given  by  M  cZ,  where  M  is  the 
molecular  weight  of  the  compound  and  d  its  density.  Kow  Van 
Laar  supposes  that  if  liquid  water  had  the  molecular  weight  18,  its 
molecular  volume  would  be  18/1,  or  if  it  had  the  molecular  weight 
18a,  its  molecular  volume  would  be  18a/l.  In  other  words,  the  same 
density  is  to  be  assigned  indiscriminately  either  to  the  monomolecular  or 
to  the  associated  compound.  But  can  any  one  doubt  if  liquid  water  were 
obtainable  having  the  molecular  weight  18,  that  it  would  most 
certainly  not  have  the  density  1  at  ordinary  temperature  1 
Take  water  merely  as  the  first  term  of  the  CiiHoii+j  OH  series  of 
alcohols,  a  series  the  members  of  which  are  themselves  associated,  but 
not  to  the  same  extent  as  water,  and  analogy  at  once  points  to  a  much 
lower  density  than  1  for  monomolecidar  liquid  water,  a  density  that  is 
in  fact  probably  not  far  removed  from  l/a.  In  fact  there  is  absolutely 
no  evidence  that  the  molecular  volume  of  an  associated  liquid  does 
differ  greatly  from  that  of  the  same  liquid  compound  in  the 
monomolecular  state.  Van  Laar's  argument  against  is  converted 
therefore  into  an  argument  for  the  effect  of  association  on  the 
osmotic  pressure. 

*  The  c  here  is  the  n  of  the  Planck  formula. 
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RESEARCH  FUND. 


A  meeting  of  the  Research  Fund  Committee  will  be  held  in 
December.  Applications  for  grants,  accompanied  by  full  particulars^ 
should  be  sent  to  the  Secretaries  on  or  before  December  11th. 


KEKULE  MEMORIAL  LECTURE. 

The  Kekule  Memorial  Lecture  will  be  delivered  by  Professor  F.  E. 
Japp,  LL.D.,  F.E.S.,  at  an  extra  meeting  of  the  Society  on  Wednesday, 
December  15th,  at  8.30  p.m. 


At  the  next  meeting,  on  December  2nd,  there  will  be  a  ballot  for 
the  election  of  Fellows  and  the  following  paper  will  be  read. 

"On  Collie's  space  formula  for  benzene."     By  F.  E.  Matthews,  Ph.D. 


RICHARD   CLAY   AND   SONS,    TIMITED,    LONDON   AND   BLNGAT. 


Issued  11/12/1897. 
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December  2nd,  1897.  Professor  Dewar,  F.R.S.,  President,  in  the 
Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Charles 
Edward  Brittain,  B.Sc,  11,  Highfield,  Scarborough;  "William  Arthur 
Caldecott,  B.A.,  Box  1891,  Johannesburg,  S.A.R.  ;  John  Cooper,  B.Sc, 
20,  Derwentwater  Road,  Gateshead ;  Frederick  Cowling,  Clay  Cross, 
near  Chesterfield ;  Wilbraham  T.  A.  Edwards,  Reduit,  Mauritius ; 
Frederick  Gilderdale,  3,  Havelock  Street,  Newcastle ;  William  Setten 
Gilles,  Coniston,  Cedars  Road,  Beckenham ;  William  Hobson  Mills, 
B.A.,  Jesus  College,  Cambridge  ;  Frank  Forster  Renwick,  Glengall, 
Woodford  Green,  Essex  ;  William  Colebrook  Reynolds,  64,  Lydford 
Road,  Paddington,  W.  ;  Andrew  Jamieson  Walker,  B.A,  Kilycadden, 
Killygordon,  Co.  Donegal ;  Ernest  Charles  Weismiiller,  30,  Pepys 
Road  S.,  New  Cross,  S.E. 

The  following  were  duly  elected  Fellows  of  the  Society  : — John 
Ball,  Ph.D. ;  William  Ball  ;  Alec.  Alfred  Beadle ;  Richard  Oxley 
Burland,  J. P.  ;  Alexander  McLean  Cameron  ;  Alexander  Clarkson  \ 
Frank  Collingridge,  B.Sc.  ;  James  Murray  Crofts,  B.A. ;  John 
Daniell;  Andrew  James  Dixon,  F.I.C.;  Oscar  Guttmann,  F.I.C.  ; 
Robert  Hamilton ;  John  Harger,  B.Sc,  Ph.D. ;  James  Walter 
Horseman ;  Charles  Kelly ;  Tom  Lemmey,  B.A. ;  James  Scott 
Maclaurin,  D.Sc. ;  Alan  Macmullen,  B.A. ;  Charles  Jodrell  Mansford, 
B.A. ;  Edward  Masters ;  John  A.  Mathews,  M.A.,  M.Sc. ;  Philip 
George  Gregory  Moon;  James  Charles  Philip,  B.Sc,  Ph.D.;  Alexander 
Ferguson  Reid ;  Ernest  Henry  Roberts  ;  Edward  Sydney  Simpson, 
B.E.  j  Robert  Francis  Wood  Smith ;  Thomas  Southern,  Junr. ; 
Frederick  William  Steel ;  Michael  Edmund  Stephens ;  Geoi-ge  Stubbs  ; 
Edward  Howard  Tripp,  Ph.D. ;  John  Scriven  Turner ;  Framjee 
Khurshedjee  Viccajee ;  Percy  John  Yinter,  M.A.  ;  Arthur  James 
While  ;  Francis  Samuel  Young,  M.A. 
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The  President  called  the  attention  of  Fellows  to  the  fact  that, 
although  according  to  the  Council  regulations  no  paper  could  be  an- 
nounced which  had  not  been  received,  it  was  open  to  any  Fellow  to 
make  a  communication  at  a  meeting  of  the  Society  in  the  event  of 
there  being  available  time,  provided  that  he  handed  a  written  state- 
ment to  the  Secretaries  of  the  essence  of  his  communication. 

In  answer  to  a  question  from  Dr.  Hake,  the  President  said  that 
the  appearance  of  such  communications  in  the  Proceedings  would  be 
subject  to  the  editorial  discretion  of  the  Secretaries,  and  that  when 
presented  as  full  papers  they  would  come  before  the  Publication  Com- 
mittee in  the  usual  way. 

The  following  papers  were  read  : — 

*124.  "  The   representation  of  the  isomeric  benzene  hexachlorides 
by  Collie's  space-formula."     By  Francis  Edward  Matthews,  Ph.D. 

This  paper  discusses  Collie's  space-formula  for  benzene  from  the 
point  of  view  of  the  halogen  hex-addition  compounds.  The  formula 
is  shown  to  explain  the  existence  of  two  isomeric  hexachlorides  satis- 
factorily, and  the  following  formulae  are  proposed  for  these  com- 
pounds : — 

H  H 


H 


and 


H 


CI 


Ci 

a-Compound. 


H 

;8-Compound. 


These  formulae  likewise  explain  the  differences  in  stability  towards 
alcoholic  alkalis.  The  a-substance,  containing  the  chlorine  in  the 
ortho-position  to,  and  on  the  same  side  of  the  carbon  nucleus  as  the 
hydrogen-atoms  with  which  it  is  removed  in  the  foi^m  of  hydrogen 
chloride,  is  readily  decomposed  ;  the  /5-substance,  in  which  the 
hydrogen  and  chlorine  are  on  opposite  sides  of  the  nucleus,  has  much 
greater  stability.  The  remainder  of  the  paper  discusses  the  formation 
of  benzene  di-derivatives  from  mono-deiivatives,  and  it  is  maintained 
that  their  formation  is  best  explained  by  assuming  the  previous  forma- 
tion of  unstable  oriAo-addition-compounds  instead  of  unstable  inAta- 
compounds,  as  Collie  has  suggested. 

Discussion. 

Dr.  Wynne  asked  whether  any  explanation  could  _^be  given  of  the 
formation  of  1:2:  4-trichlorbenzene  from  the  benzene  hexachlorides 
by  the  action  of  alcoholic  potash.     The  usually  accepted  formulae  for 
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benzene  gave  no  clue  to  the  reason  for  the  production  of  unsymmetri- 
cal  derivatives  in  such  cases,  and  he  was  unable  to  see  that  the  formulse 
now  proposed  were  mox'e  satisfactory  in  this  respect. 

Dr.  Lapwoeth  pointed  out  that  the  author's  statement  as  to  the 
impossibility  of  explaining  the  production  of  two  different  hexachlorides 
from  benzene  by  means  of  any  formula  prior  to  Collie's,  appeared  to 
need  qualification.  It  is  easily  seen  that  Kekule's  formula  represents 
several  stereoisomeric  substances,  as  each  "  doubly  bound  "  pair  of 
carbon  atoms  may  form  a  fumaroid  or  maleoid  combination. 
Taking  into  consideration  the  circumstance  that,  for  a  number  of 
reasons,  the  formula  must  be  considered  as  a  labile  one,  the  positions 
of  the  ethylenic  and  single  linkings  being  supposed  to  alternate,  it  is 
not  impossible  that,  under  the  conditions  of  interaction  of  chlorine  and 
benzene,  the  latter  may  react  in  the  form  of  two  or  more  of  its  possi- 
ble stereoisomers.  The  addition  of  chlorine  to  a  pair  of  carbon  atoms 
double  bound  as  in  fumaroid  compounds  would,  of  course,  afford  a 
trans-dichloro-derivative,  whilst  a  cis-dichloro-compound  would  result 
if  the  original  combination  were  of  the  maleoid  type.  Kekule's 
formula,  therefore,  would  appear  to  afford  a  perfectly  satisfactory 
explanation  of  the  production  of  more  than  one  benzene  hexachloride. 

Mr.  E.  J.  Parry  asked  if  Dr.  Matthews  had  any  experimental 
evidence  for  assigning  the  symmetrical  formula  to  the  a-hexachloride, 
and  the  unsymmetrical  to  the  y8-compound.  If  the  explanations  of 
substitution  off'ered  by  Collie  and  the  author  were  correct,  there 
should  certainly  be  twice  as  much  ortho-  as  para-dichlorbenzene  pro- 
duced when  chlorbenzene  is  chlorinated.  Further,  he  could  not 
understand  why,  if  these  explanations  were  correct,  the  nitration  of 
chlorbenzene  should  give  ortho-  and  para-compounds  whilst  the 
chlorination  of  nitrobenzene,  or  the  nitration  of  nitrobenzene,  should 
yield  meta-compounds. 

Dr.  Matthews,  in  reply,  stated  that  it  had  always  seemed  to  him  a 
remarkable  fact  that  1:2:  4-trichlorbenzene  alone  was  produced  by 
the  action  of  alkalis  upon  the  benzene  hexachlorides.  He  had  made 
several  attempts  with  large  quantities  of  material  to  isolate  the  sym- 
metrical modification,  but  alwaj's  without  result.  The  formation  of 
the  1:2:  4-compound  could,  however,  be  easily  explained,  either  by 
Kekule's  or  Collie's  formula. 

With  regard  to  Dr.  Lapworth's  remarks,  the  formulae  proposed  above 
account  for  the  production  of  two  and  not  of  a  greater  number  of 
isomerides  which  might  be  expected  if  these  hexachlorides  were  regarded 
as  cis-  and  trans-modifications ;  whilst  certain  properties  of  the  com- 
pounds do  not  seem  to  harmonise  with  the  idea  that  they  are 
stereoisomerides. 

The  answer  to  Mr.  Parry's  questions  are  contained  in  the  paper 
itself,  the  difference  in  stability  of  the  two  hexachlorides  towards 
alkalis  is  explained  by  assuming  that  hydrogen  chloride  is  more 
readily  removed  from  atoms  in  the  ortho-position  and  on  the  same  side 
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of  the  carbon  nucleus  than  from  those  in  which  these  conditions  do 
not  obtain.     Hence  the  above  formulfe  were  assigned. 

*125.  "  Compounds  of  piperidine  with  phenols."     By  Otto  Rosenheim, 
Ph.D.,  and  Philip  Schidrowitz,  Ph.D. 

With  a  view  of  obtaining  substances  of  the  general  formula 
(C6H(6_„))(C5Hio!N),i,  which  seemed  to  be  of  interest  on  account  of 
their  relation  to  the  phenylenediamines  and  polyamines,  the  authors 
studied  the  action  of  piperidine  on  phenols  and  their  derivatives  in 
the  presence  of  dehydrating  agents.  Although  so  far  unsuccessful  in 
this  direction,  a  series  of  addition  products  in  the  nature  of  salts 
was  observed,  in  which  piperidine  acts  as  the  base,  and  the  phenol  as 
the  acid.  They  are  well  crystallised  compounds,  easily  obtained  by  the 
interaction  of  their  components,  usually  in  ethereal  solution.  They  are 
resolved  into  their  constituents  by  strong  acid  or  alkalis.  M. 
Oechsner  de  Coninck  (C.  R.,  1897,  124,  563)  describes  a  number  of 
colour  reactions  obtained  by  the  action  of  piperidine  and  other  bases  on 
phenols  in  dilute  aqueous  solution,  but  has  apparently  not  observed 
the  formation  of  the  addition  compounds  described  in  the  paper. 

The  influence  of  the  number  and  position  of  the  oxy-  and  nitro- 
groups  in  the  phenols  on  the  additive  capacity  of  the  piperidine  mole- 
cule was  studied,  but  no  general  rule  could  be  deduced. 

The  following  compounds  were  analysed,  and  are  described  in  the 
paper :  Compounds  of  piperidine  (1  mol.)  with  pyrocatechol  (2  mols.), 
guaiacol  (2  mols.),  ^hydroquinoae  (1  mol.),  pyrogallol  (1  mol.),  vanil- 
lin (1  mol.),  0-  and  jjnitrophenol  (1  mol.),  picric  acid  (1  mol.), 
1:2: 4-dinitronaphthol  (1  mol.).  Phenol,  ^-chlorphenol,  resorcinol, 
phloroglucinol,  ?n-nitrophenol,  and  a-  and  /3-naphthol  did  not  furnish 
crystalline  compounds. 

KBKULB  MEMORIAL  LECTURE. 
The  Kekule  Memorial  Lectui'e  will  be  delivered  by  Professor  F.  R. 
Japp,  LL.D.,  F.R.S.,  at  an  extra  meeting  of  the  Society  on  "Wednesday, 
December  15th,  at  8.30  p.m. 


At  the  next  meeting,  on  December  16th,  the  following  papers  will 
be  read.  The  authors  of  those  marked  with  an  asterisk  have 
announced  their  intention  of  being  present. 

*  "  Stereochemistry  of  unsaturated  compounds.  Part  I.  Esteri- 
fication  of  substituted  acrylic  acids."  By  J.  J.  Sudborough, 
Ph.D.,  D.Sc,  and  Lorenzo  L.  Lloyd. 

*  "  Formation  and  hydrolysis  of  esters."  By  J.  J.  Sudborough, 
Ph.D.,  D.Sc,  and  Martin  E.  Feilmann,  B.Sc. 

*  "A  new  method  of  determining  fi'eezing  points  in  very  dilute 
solution."     By  M.  Wilderman,  Ph.D. 
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December  15tli,  1897.  Extra  Meeting.  Prof essoi- De war,  F.E.S., 
President,  in  the  Chair. 

Professor  F.  K.  Japp,  LL.D.,  F.R.S.,  delivered  the  Kekule  Memorial 
Lecture. 

Friedrich  August  Kekule  was  born  at  Darmstadt  on  September  7th, 
1829.  Originally  intended  for  the  profession  of  an  architect,  he  was 
induced,  by  hearing  Liebig's  lectures,  to  devote  himself  to  chemistry. 
After  studying  under  Liebig,  he  spent  a  year  in  Paris,  where  he 
became  intimate  with  Gerhardt.  Later  on,  he  resided  for  a  time  in 
London,  making  the  acquaintance  of  Williamson  and  Odling.  He 
always  acknowledged  the  influence  which  these  three  chemists  had 
exercised  on  the  formation  of  his  opinions.  Kekule's  theories  are  based 
on  Gei'hardt's  type  theory ;  on  Williamson's  theory  of  polyvalent 
radicles,  which,  by  their  power  of  linking  together  other  radicles, 
render  possible  the  existence  of  multiple  types  ;  and  on  OUing's  theory 
of  mixed  types,  which  was  a  deduction  from  Williamson's  theory. 
Less  consciously,  perhaps,  his  opinions  were  influenced  by  E.  Frank- 
land's  theory  of  the  valency  of  elementary  atoms,  and  by  Kolbe's 
speculations  on  the  constitution  of  organic  compounds.  Kekule 
gathered  together  the  various  ideas  which  he  found  scattered  through- 
out the  writings  of  his  predecessors,  added  to  them,  and  welded  the 
whole  into  the  consistent  system  which  forms  our  present  theory  of 
chemical  structure.  In  1857,  in  the  course  of  a  memoir  on  the  con- 
stitution of  fulminic  acid,  he  gave  a  tabular  arrangement  of  compounds 
formulated  on  the  type  of  marsh  gas,  this  being  the  earliest  statement, 
^.Ithough  put  forward  only  in  an  imperfect  form,  of  the  tetravalency 
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of  carbon.  In  the  same  year,  he  published  an  important  theoretical 
paper  :  "  On  the  so-called  Conjugated  Compounds  and  the  Theory 
of  Polyatomic  Radicles,"  which  contains  a  complete  system  of  multiple 
types  and  mixed  types.  In  1858,  the  celebrated  paper,  "  On  the 
Constitution  and  Metamorphoses  of  Chemical  Compounds,  and  on  the 
Chemical  Nature  of  Carbon,"  appeared;  it  embodies  the  fully  de- 
veloped doctrine  of  the  tetravalency  of  carbon,  together  with  Kekule's 
views  on  the  linking  of  atoms  and  on  the  valency  of  such  chains  of 
atoms — the  foundation  on  which  our  modern  system  of  constitutional 
formulae  rests.  In  1865,  Kekule  put  forward  his  well-known  benzene 
theory — the  crowning  achievement,  in  his  hands,  of  the  doctrine  of 
the  linking  of  atoms,  and  the  most  brilliant  piece  of  scientific  prediction 
to  be  found  in  the  whole  range  of  organic  chemistry.  The  conception 
of  closed  chains,  or  cycloids,  which  he  thus  introduced  has  shown 
itself  to  be  capable  of  boundless  expansion. 

Kekule  published  the  first  instalment  of  his  Lehrbuch  der  organischen 
Chemie  in  1859.  The  work  was  never  finished  ;  but  it  was  instru- 
mental in  widely  disseminating  Kekule's  views  and  exercised  enormous 
influence  on  the  development  of  the  science. 

Kekule  obtained  the  venia  legendi  in  Chemistry  at  the  University  of 
Heidelberg  in  1856.  Two  years  later  he  was  called,  as  ordinary  pro- 
fessor, to  the  University  of  Ghent,  where  he  remained  until  1867, 
when  he  was  appointed  to  the  Professorship  of  Chemistry  in  the  Uni- 
versity of  Bonn,  a  post  which  he  continued  to  hold  until  his  death  on 
July  13th,  1896.     During  his  later  years  he  suffered  from  bad  health. 

The  characteristic  note  of  Kekule's  great  theoretical  creation,  the 
chemistry  of  structure,  is  the  treatment  of  the  problem  of  isomerism 
— the  problem  which  first  necessitated  the  use  of  constitutional  for- 
mulae— as  one  of  geometrical  symmetry.  Kekule's  formulae,  freed 
from  the  fetters  of  the  type  theory  with  which  he  at  first  encumbered 
them,  were  merely  more  or  less  symmetrical  geometrical  figures.  In 
order  to  predict  the  number  of  substitution  compounds,  it  was  only 
necessary  to  consider  the  degree  of  dissymmetry  of  the  parent  com- 
pound :  the  less  the  symmetry,  the  greater  the  number  of  isomeric 
substitution  compounds.  The  extraordinary  fertility  of  this  concep- 
tion is  shown  by  the  development  which  it  has  undergone  at  the  hands 
of  van't  Hoff,  J.  Wislicenus,  von  Baeyer,  and  others. 

The  accuracy  of  Kekule's  predictions  has  done  more  to  inspire  a 
belief  in  the  utility  of  legitimate  hypotheses  in  chemistry,  and  has 
therefore  done  more  for  the  deductive  side  of  the  science  than  that  of 
almost  any  other  investigator.  His  work  stands  pre-eminent  as  an 
example  of  the  power  of  ideas.  A  benzene  formula,  consisting  of  a 
few  chemical  symbols  jotted  down  on  paper  and  joined  together  by 
lines,  has  supplied  work  and  inspiration  for  scientific  organic  chemists 
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during  an  entii'e  generation,  and  affords  guidance  to  the  most  complex 
industry  the  world  has  yet  seen. 


Dr.  Hugo  Mullee,  as  probably  the  oldest  personal  friend  of  Kekule 
present,  moved  a  cordial  vote  of  thanks  to  Professor  Japp  for  his  elo- 
quent lecture,  and  added  his  special  appreciation  of  the  admirable  and 
exhaustive  manner  in  which  the  lecturer  had  accomplished  his  task. 
A  considerable  effort  was  needed  to  realise  the  condition  in  which 
organic  chemistry  stood  fifty  years  ago,  in  order  to  recognise  the  vast 
advances  which  have  been  made  in  the  interval.  It  may  be  truly 
claimed  for  Kekule  that  he  holds  a  foremost  position  amongst  those 
reformers  who  have  initiated  this  progress.  It  was  here,  in  London, 
that  Kekule  first  conceived  the  ideas  which,  in  their  further  develop- 
ment, assumed  the  shape  of  his  "chemistry  of  carbon"  and  "  benzene 
theory,"  and  being  in  those  days  in  almost  daily  intercourse  with  him, 
he  well  recollected  the  eagerness  and  enthusiasm  with  which  the 
problems  which  occupied  his  mind  were  discussed. 

Soon  afterwards,  in  Heidelberg,  and  then  in  Ghent,  his  affable  manner 
and  sociability  attracted  a  number  of  devoted  pupils,  who  became 
active  fellow- workers,  and  thus  his  teaching  bore  fruit  in  all  directions. 

Unfortunately,  not  long  after  he  had  been  settled  in  Bonn,  his 
health  gradually  gave  way,  and  he  suffered  much  from  nervous 
prostration  and  an  irksome  degree  of  deafness,  which  at  times  much 
depressed  him.  His  power  of  work  became  greatly  impaired,  and  not- 
withstanding repeated  heroic  efforts,  even  his  Handbook  had  to 
remain  unfinished. 

Professor  Thoepe,  in  seconding  the  resolution,  also  desired  to  give 
expression  to  the  sense  of  obligation  which  the  Society  was  under  to 
Professor  .Japp  for  the  thoughtful  and  eminently  impartial  address  which 
he  had  given.  There  was,  however,  one  slight  but  characteristic  omis- 
sion in  the  lecture.  In  enumerating  Kekule's  students.  Dr.  Japp  had 
neglected  to  make  any  reference  to  himself.  It  was,  no  doubt,  that 
same  feeling  of  piety  to  which  he  had  borne  witness  in  the  course  of 
his  lecture  on  the  part  of  another  which  induced  Dr.  Japp  to  comply 
so  readily  as  he  had  done  with  the  request  of  the  Council  that  he 
should  undertake  the  weighty  and  responsible  duty  of  delivering  this 
address.  His  personal  intercourse,  as  a  student,  with  the  master  had, 
we  may  take  it,  quickened  his  appreciation  of  his  work.  At  the  same 
time,  as  would  be  evident,  it  had  in  no  sense  diminished  his  critical 
faculty.  The  audience  had  recognised  that  the  lecture  was  a  truthful 
and  well-balanced  account,  written  impartially  and  in  the  true  spirit 
of  history,  of  the  origin  and  fruit,  so  far  as  this  had  been  gathered,  of 
the  great  chemist's  labours. 
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Some  reference  had  been  made  to  the  fact  that  he  (the  speaker)  had 
enjoyed  the  good  fortune  of  also  being  a  student  under  Kekule,  and 
of  beiog  associated  with  him,  in  some  small  degree,  in  certain  experi- 
mental work  which  he  undertook  during  the  first  years  of  his  professor- 
ship in  the  magnificent  institution  which  Germany  owes  to  Hofmann. 
It  is  a  curious  coincidence  that  Hofmann,  like  Kekule,  might  have 
become  an  architect,  if  destiny,  as  in  Kekule's  case,  had  not  intended 
that  he  should  be  a  chemist.  During  the  late  sixties  there  was  no 
sign  of  the  decay  in  intellectual  vigour  which  a  few  years  later  became 
so  sadly  obvious.  At  that  time,  the  great  generalisation  which  we 
associate  with  Kekule's  name  was  still,  to  some  extent,  on  its  trial,  and  it 
had  to  withstand  the  assaults  which  were  from  time  to  time  delivered 
by  keen  and  active  opponents  in  other  schools  of  chemical  thought. 
It  happened  that  very  shortly  after  the  speaker's  entrance  into  Kekule's 
laboratory,  he  was  called  upon  to  handle  the  weapons  which  Kekule 
himself  placed  in  his  hands  in  order  to  defend  a  small,  but  apparently 
vulnerable  point,  in  the  theory.  That  circumstance  proved  of  incal- 
culable benefit  to  him,  in  that  it  bi-ought  him  into  intimate  personal 
contact  with  Kekule,  and  enabled  him  to  see  something  of  his  methods 
of  work,  and  of  the  springs  of  his  intellectual  activity.  Dr.  Japp  has  ably 
testified  to  Kekule's  merits  as  a  teacher.  Kekule,  indeed,  was  one  of  the 
very  best  expositors,  with  the  single  possible  exception  of  Kirchhoff, 
to  whom  it  had  been  the  speaker's  lot  to  listen.  As  a  laboratory 
teacher  he  was  excellent.  He  was  a  most  severe  judge  of  work, 
striving  to  exact  the  same  high  manipulative  finish,  the  same  neatness 
and  order,  which  he  invariably  bestowed  on  everything  he  did,  and  he 
was  absolutely  intolerant  of  anything  slovenly  or  '  sloppy.'  But  it 
was  as  a  lecturer  that  he  was  seen  at  his  best.  He  was  singularly 
luminous  as  a  thinker,  a  close  and  accurate  reasoner,  with  a  remark- 
able power  of  concentrated  expression.  He  was  not  a  rapid  speaker, 
find  he  never  indulged  in  those  rhetorical  flights  with  which  Hofmann 
occasionally  was  wont  to  electrify  an  audience.  His  language  was  apt 
and  well  chosen,  and  his  delivery  easy  and  natural.  His  lecture-table 
was  never  overburdened  with  '  experiments ' ;  those  he  showed  were 
.''trictly  proper  to  the  subject  in  hand.  To  see  him  handle  the  chalk 
was  in  itself  a  liberal  education.  Although  everything  appeared  to  be 
8o  easy  and  natural,  an  attentive  critic  could  hardly  fail  to  perceive 
that  the  lecture  had  been  carefully  thought  out  beforehand,  possibly 
over  a  longer  period  of  time  than  it  took  to  utter.  Every  detail  would 
seem  to  have  been  considered,  even  to  the  particular  places  on  the 
black-board  where  the  formulte  should  appear. 

During  the  later  period  of  his  life,  Kekule,  unfortunately  for  Science, 
V  as  comparatively  sterile.  Those  who  knew  him,  however,  would  be 
the  first  to  afiirm  that  this  seeming  apathy  sj)rung  from   no  natural 
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indolence.  There  is  no  doubt  that  he  suffered,  even  in  the  early  period 
of  middle  life,  fiom  the  intense  stress  and  strain  of  his  mental  labours 
prior  to  the  Ghent  period.  He  had  too  surely  exemplified  the  sad  truth 
of  Liebig's  saying,  to  which  Dr.  Japp  had  referred,  that  he  who  would 
become  a  great  chemist  must  pay  for  his  preeminence  by  the  sacrifice 
of  his  health.  There  is  reason  to  know  that  it  was  the  consciousness 
of  failing  power  which  prevented  him  from  finishing  much  to  which 
he  had  put  his  hand,  and  that  his  fastidiousness  and  his  sense  of  "finish," 
amounting  almost  to  hypercriticism,  restrained  him  from  publishing 
what  he  realised  fell  short  of  his  ideal.  What  he  has  left  us,  however, 
is  an  imperishable  monument  to  his  genius. 

The  President  said  that  therejwas  little  to  add  to  Professor  Japp's 
■exhaustive  eulogy  of  the  life  and  work  of  Kekule  .  His  own  early 
relations,  however,  with  the  great  chemist  whose  life  work  the  Society 
was  commemorating  might  have  some  interest  to  the  members  and  ought 
to  be  told.  While  a  student  with  Lord  Playfair  at  Edinburgh,  in 
the  session  1866 — 67,  he  made  his  first  [contribution  to  Science  in 
the  shape  of  a  little  paper  entitled,  "  On  the  Oxidation  of  Phenyl 
Alcohol  and  a  Mechanical  Arrangement  adapted  to  Illustrate 
Structure  in  the  Non-saturated  Hydrocarbons."  This  note  appeared 
in  the  Proceedings  of  the  Royal  Society  of  Edinburgh,  and  he  was  so 
•desirous  of  becoming  known  to  Kekule  as  a  student-of  his  theory  of  the 
aromatic  bodies  that  a  specimen  model  was  sent  to  Ghent.  Lord  Playfair 
addressed  a  letter  to  Kekule  stating  that  he  (Professor  Dewar)  was- 
very  anxious  to  work  in  his  laboi'atory.  The  reply  was  "  Come,"  and 
the  reception  and  kindness  he  received  from  Kekule  has  always  had 
his  profound  gratitude. 

The  summer  of  1867  was  thus  spent  in  the  private  laboratory  of 
Kekule.  Before  leaving  Edinburgh,  he  had  been  working  on  the  coal  tar 
bases,  and  a  supply  was  taken  with  him  to  Ghent.  There  he  began 
the  study  of  the  oxidation  products  of  picoline,  and  at  the  British 
Association  Meeting  at  Norwich,  in  1868,  an  account  of  the  separa- 
tion of  dicarbopyridinic  acid,  the  analogue  of  phthalic  acid  in  the 
benzene  series,  was  given.  At  the  same  meeting,  he  gave  a  paper 
on  "  Kekule's  Model  to  Illustrate  Graphic  Formulse."  This  is  the 
succinct  history  of  the  beginning  of  the  pyridine-benzene  analogy. 
His  old  friend,  Koerner,  had  speculated  in  the  same  direction,  and  he 
(Prof.  Dewar)  might  confess  that  in  his  opinion  they  both  had 
received  too  much  credit  for  an  extension  of  the  benzene  theoi'y  to 
pyridine.  At  a  distance  of  thirty  years,  to  look  back  and  call 
to  mind  the  presence  and  personality  of  the  great  chemist  as 
he  knew  him  was  indeed  a  pleasure.  He  was  a  man  of 
noble  mien,  handsome,  dignified,  and  yet  of  a  homely  and  kindly  dis- 
iPosition.     He  was  a  severe  critic,  having  a  haughty  contempt  for  the 
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accidental  and  bizarre  in  scientific  work.  His  originality  and  sug- 
gestiveness  seemed  endless,  so  that  he  had  no  need  to  commit  scientific 
trespass  or  to  follow  just  in  the  wake  of  other  people's  ideas.  Every- 
thing that  passed  through  the  Kekule  alembic  was  indeed  transmuted 
into  pure  gold.  His  precision  of  thought  and  diction  rendered  his 
papers  profoundly  suggestive  to  other  workers.  His  great  work  will 
always  live  in  the  history  of  our  Science,  and  his  loving  memory  wilt 
be    for  ever  enshrined  in  the  hearts  of  his  pupils. 


December  16th,  1897.  Professor  Dewar,  F.R.S.,  President,  in  the- 
Chair. 

Messrs,  James  C.  Philip,  Edward  Rosling  and  Frank  T.  Addyman 
were  formally  adm  itted  Fellows  of  the  Society. 

The  President  announced  that  the  following  had  been  recommended 
by  Council  for  election  as  Foreign  Members,  to  be  balloted  for  at  the 
next  meeting,  January  20th,  1898. 

Prof.  Remsen,  Baltimore,  U.S.A.;  Prof.  Troost,  Paris;  Prof.  Moissan, 
Paris  ;  Prof.  Raoult,  Grenoble  ;  Prof.  Ostwald,  Leipzig  ;  Prof.  Curtius,. 
Bonn ;  Prof.  Mensutkin,  St.  Petersburg ;  Prof.  Markownikow,  St. 
Petersburg  ;  Prof.  Arrhenius,  Stockholm  ;  Prof.  Waage,  Christiania  ;. 
Prof.  Franchimont,  Leyden ;  Prof,  van  der  Waals,  Amsterdam ;  Prof. 
Spring,  Liege ;  Prof.  Korner,  Milan. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs  E.  L. 
Allhusen,  B.Sc,  Geological  Survey,  Perth,  W.A.  ;  B.  S.  Bull,  M.A.,. 
B.Sc,  Ph.D.,  49  Devonshire  Road,  Greenwich  ;  T.  H.  Hills,  6  Eliot 
Park,  Blackheath  ;  J.  E.  Miller,  Holmoor,  Patrington,  Hull ;  G.  T. 
Morgan,  35a  Russell  Road,  Kensington,  "W. ;  W,  E.  Moss,  B.A.^ 
Burnthwaite,  Bolton ;  H.  Poole,  323,  W.  34th  Street,  New  York ; 
"SY.  Richards,  Old  Elvet,  Durham. 

The  following  papers  were  read  : — 

*126.  "Stereochemistry  of  unsaturated  compounds.  Parti.  Esterifica- 
tion  of  substituted  acrylic  acids."  By  John  J.  Sudborougrh  and 
Lorenzo  L.  Lloyd. 

In  order  to  determine  whether  there  is  any  general  rule  applying' 
to  the  esterification  of  unsaturated  acids,  similar  to  those  discovered 
by  Mensutkin  for  fatty  acids,  and  by  Victor  Meyer  and  Sudborough 
for  aromatic  acids,  the  authoi-s  ha\e  investigated  the  following 
acids  :  cinnamic  acid,  allocinnamic  acid,  atropic  acid,  ortho-,  meta-, 
and  para-nitrocinnamic  acids,  a-bromocinnamic  acid,  a-bromallocinnamic 
acid,  two  yS-bromocinnamic  acids,  two  a-/3-dibromocinnamic  acids,  a-y8-di- 
chlorcinnamic  acid,  a-/3-di-iodocinnamic  acid,  a-cyanocinnamic  acid, 
a-cyano-meta-  and    a-cyano-ortho-nitrocinnamic  acid,  a-phenylcinnamic 
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acid,  a-phenylallocinnamic  acid,  six  a-phenylnitrocinnamic  acids,  tri- 
phenylacrylic  acid,  a-;8-di-iodoacrylic  acid.  Half  a  gram  of  each  acid 
was  boiled  for  an  hour  with  10  c.c,  of  a  3  per  cent,  solution  of 
hydrogen  chloride  in  methylic  alcohol,  and  the  amount  of  ester  formed 
determined  in  the  usual  manner. 

The  authors  draw  the  following  conclusions  from  the  results  which 
they  have  obtained  : — 

(1)  Unsaturated  acids  of  the  types, 

H(Y)C:C(X)CO,H     and     Z(Y)C:C(X)C02H, 

yield  but  small  amounts  of  ester  when  treated  in  the  manner  described. 

This  furnishes  a  ready  method  for  distinguishing  stereoisomeric 
acids.     (1)  H(Y)C:C(X)CO.H     and     (2)  H(Y)C:C(CO,,H)X. 

As  acids  of  the  trans-  type  (l)are  esterified  with  difficulty,  and  acids  of 
the  cis-  type  (2)  with  ease  by  the  above  method,  it  is  probable  that  the 
method  can  also  be  used  for  separating  mixtures  of  such  acids,  in  very 
much  the  same  manner  that  diortho-substituted  benzoic  acids  can  be 
separated  from  their  isomers. 

(2)  An  a-substituted  acrylic  acid,  C02HO(X)ICH2,  is  more  difficult 
to  esterify  than  a  y8-substituted  acid,  C02HC(H);CHX. 

(3)  In  certain  substituted  cinaamic  acids,  a  nitro-group  in  the  ortho- 
position  appears  to  have  a  retarding  influence.  The  results  obtained 
are  completely  in  accord  with  those  published  by  Anschiitz  (Ber.^ 
1897,  30,  2652)  whilst  the  present  work  was  still  being  carried  out. 

The  constitution  of  camphoric  acid  is  discussed  in  the  light  of  the 
results  contained  in  the  paper. 

The  authors  think  it  desirable  to  carry  out  similar  researches  with 
substituted  acids  ;  they  have  already  found  that  dibromosuccinic  acid^ 
phenyldibromopropionic  acid  and  its  nitro-derivatives,  yield  but  little 
ester  when  boiled  for  an  hour  with  a  3  per  cent,  solution  of  hydrogen 
chloride  in  methylic  alcohol.  Several  new  methylic  esters  have  been 
obtained,  and  are  described  in  the  paper. 

*127.  "Formation   and   hydrolysis   of  esters."      By   Jolin   J. 
Sudborough,  Ph.D.,  D.Sc,  and  Martin  E.  Feilmann,  B  Sc. 

From  the  researches  of  Mensutkin  (Annalen,  1879,  195,  334, 
1879,  197,  193)  on  the  esterification  of  fatty  acids,  of  Victor  Meyer 
and  Sudborough  (Ber.,  1894,  27,  510,  1580,  3146)  on  substituted 
benzoic  acids,  and  of  Sudborough  and  Lloyd  (preceding  abstract)  and 
Anschiitz  (Ber.,  1897,  30,  2652)  on  unsaturated  acids,  the  authors  con- 
sider it  proved  beyond  doubt  that  stereochemical  influences  play  a  most 
important  part  in  the  esterification  of  an  acid  by  means  of  an  alcohol 
and  hydrogen  chloride.     Researches  by  Kellas  [Z.  physik.  Chem.,  1897, 
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25,  221)  on  the  esterification  of  monosubstituted  benzoic  acids,  and 
of  Sell  (Trans.,  1897,  71,  1070)  on  substituted  pyridinecarboxylic 
acids  also  support  the  same  conclusion.  In  the  benzoic  and  acrylic 
acid  series,  the  chemical  nature  of  the  substituting  groups  has  but 
little,  if  any,  influence  on  the  retardation  of  esterification.  CHg,  F, 
CI,  Br,  I,  NOo,  OH  and  COjH  groups  all  act  in  the  same  manner ;  the 
radicle  weight  or  volume,  however,  affects  the  retardation  to  a  certain 
extent  (Meyer,  Ber.,  1895,  28,  1259,  and  Kellas,  loc.  cit.). 

One  would  therefore  conclude  that  in  the  fatty  series,  too,  the  chemical 
nature  of  the  substituting  groups  would  have  but  little,  if  any,  apparent 
influence.  A  tertiary  fatty  acid,  however,  such  as  trimethylacetic  acid, 
yields  but  little  ester  when  heated  with  alcohol  (Mensutkin),  whilst 
the  similarly  constituted  trichloracetic  acid  is  most  readily  esteri- 
fied,  in  fact,  much  more  readily  than  acetic,  mono-  or  di-chloracetic 
acids  (Lichty,  Am.  Chem.  J.,  1896,  18,  590).  This  difference  in 
behaviour  we  can  only  attribute  to  the  enormous  increase  in  strength 
of  the  acid. 

K  K 

(1)  Acetic  acid  0-0018       (3)  Dichloracetic  acid       5-14 

(2)  Chloracetic  acid    0*155         (4)  Trichloracetic  acid  12r0 

Lichty's  researches  show  that  these  four  acids  follow  exactly  the 
order  given  above  as  regards  the  eass  with  which  they  are  esterified. 
The  amounts  of  ester  formed  at  the  end  of  any  given  time  by  no  means 
bear  the  same  ratio  to  one  another  as  do  the  affinity  constants  of  the 
corresponding  acids. 


After  1  min. 

1  hour. 

2  hours. 

Chloracetic  

1-78 

41-89 

57-33  per  cent 

Dichloracetic   .. 

4-56 

56-49 

62-34 

Trichloracetic  . . 

9-99 

59-39 

66-18 

It  would  appear  then  that  some  other  factor  is  introduced  which  tends 
to  hinder  the  formation  of  the  esters,  and  this  factor  the  authors  con- 
sider to  be  the  stereochemical  influence  of  the  chlorine  atoms.  The 
general  conclusion  drawn  is  that  in  the  conversion  of  an  acid  into  its  ester 
by  the  action  of  an  alcohol,  either  with  or  without  hydrogen  chloride,  the 
rate  of  esterification  is  determined  by  two  factors  : — 1.  The  configura- 
tion of  the  acid,  in  other  words,  the  pi-esence  of  substituting  groups 
situated  close  to  the  carboxylic  group,  which  always  tend  to  hinder 
esterification.  2.  The  strength  of  tha  acid  as  determined  by  its  affinity 
constant.  lu  most  of  the  cases  which  have  been  more  closely  studied, 
the  fii'st  factor  is  the  more  prominent,  and  obscures,  to  a  large  extent,  the 
influence  of  the  second  factor.  In  exceptional  cases,  however,  namely, 
in  acids  the  strength  of  which  has  been  enormously  increased,  the 
second  factor  becomes  the  more  prominent,  and  the  influence  of  con- 


243 

figuration  is  cloaked.  In  all  cases,  however,  we  must  suppose  the  two 
factors  to  be  in  force,  and  it  is  only  in  acids  which  have  the  same 
affinity  constant  that  the  true  effect  of  stereochemical  influence  can  be 
looked  for. 

No  general  systematic  study  of  the  rate  of  hydrolysis  of  esters 
appears  to  have  been  attempted.  Victor  Meyer  (Ber.,  1895,  28, 1263) 
formulated  the  generalisation  that  those  esters  which  are  the  most 
difficult  to  form  are  also  the  most  difficult  to  hydrolyse.  This  view 
was  also  held  by  Wegscheider  {Ber.,  1895,  28,  2536)  and  Briihl,  but 
according  to  the  more  recent  investigations  of  Kellas,  this  generalisa- 
tion is  not  strictly  correct.  Kellas  {loc.  cit.)  studied  the  rate  of 
hydi-olysis  of  the  methyl  salts  of  monosubstituted  benzoic  acids  by 
means  of  alkali.  He  found  that  in  any  given  series  the  ortho-com- 
pound is  always  the  most  difficult  to  hydrolyse,  the  para-  occupies  an 
intermediate  position,  and  the  meta-  is  most  readily  hydrolysed  (with 
the  exception  of  the  nitro-compounds).  It  is  stated,  however,  that 
methylic  orthonitrobenzoate  is  much  more  readily  hydrolysed  than 
methylic  orthotoluate,  although  the  nitro-ester  is  formed  much  more 
slowly  than  the  toluate.  This  and  similar  results  noted  by  Kellas, 
for  example,  the  fact  that  methylic  benzoate  is  difficult  to  hydrolyse, 
can  be  accounted  for  by  the  introduction  of  the  affinity  of  the  acid  as 
a  factor.  For  orthouitrobenzoic  acid  K  =  0616,  for  orthotoluic  acid 
K  =  0'01 2,  and  for  benzoic  acid  K  =  0006.  The  results  obtained  by 
Hjelt  {Ber.,  1896,  29,  1864)  en  the  hydrolysis  of  the  ethylic  salt  of 
substituted  malonic  acids  also  lead  to  the  same  conclusion.  They 
indicate  that  here,  also,  the  rate  of  hydrolysis  does  not  depend 
merely  on  the  stereochemistry  of  the  ester  molecule.  If  the  affinity 
constants  are  taken  into  consideration,  the  obstruction  due  to  the 
substituting  groups  is  much  more  pronounced  (with  the  exception  of 
ethylic  allylmalonate).  Investigations  by  the  authors  on  the 
hydrolysis  of  the  ethylic  salts  of  acetic,  methyl-,  dimethyl-,  and 
trimethylacetic  acids  by  the  aid  of  sodium  hydroxide,  prove  that  here, 
■where  the  affinity  constants  of  the  acids  vary  but  little — acetic  acid 
K  =  0-0018;  propionic  acid  K  =  0-00134;  isobutyric  acid  =000144, 
and  trimethylic  acetic  acid  (unknown,  but  at  any  rate  very  small, 
since  the  salts  of  this  acid  are  extremely  unstable), — the  rates  of 
hydrolysis  are  what  would  be  expected  from  the  introduction  of  the 
substituting  groups — 

Hours.     0-25  0-5  1      1-5      2o      3      4    4J        8         10  22-5  70 

Ethylic  acetate 19  6  28  42                      66                    82  6    854                 percent. 

„        propionate 14-4  19-6  356             50S       Cl-2                                          .,       „ 

,,        isobutyrate 5-2       7'2  114  192                                            61              „      „ 

,,        trimethylacetate  2'4  6'8            S'S                  19'6      ,,      ,, 

With  the  esters  of  chlorinated  and  brominated  acetic  acids,  the  reverse 
is  true,  and  all  are  decomposed  much  more  readily  than  ethylic  acetate 
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itself.  Comparative  experiments  with  these  esters  are  being  under- 
taken by  the  authors. 

The  general  conclusion  arrived  at  is,  therefore,  that  in  the  hydrolysis 
of  esters  by  the  aid  of  an  alkali,  the  same  two  factors  operate  as  in 
esterification.  The  strength  of  the  acid  which  is  formed  by  the 
hydrolysis  of  the  ester  seems,  however,  to  play  a  more  important  part 
than  it  did  in  esteriBcation,  and  this  accounts  for  the  fact  that  it  does 
not  always  follow  that  esters  which  are  most  readily  formed  are  the 
most  readily  hydrolysed. 

Other  factors  are  apparently  introduced  when  esters  are  hydrolysed 
by  the  aid  of  hydrochloric  acid,  as  it  has  been  proved  that  esters  by 
no  means  arrange  themselves  in  the  same  order  when  hydrolysed  by 
an  alkali  as  when  hydrolysed  by  an  acid  (Hemptinne,  Z.  physik.  Chem.y 
1894,  13,  561  ;  Lowenherz,  ihid.,  1894,  15,  389  ;  Van  Dyken,  Rec.  Trav. 
Chim., 1895,  14,  106).  The  authors  consider  that  these  generalisations 
can  be  proved  or  refuted  only  by  a  much  more  careful  study  of  the 
hydrolysis  of  numerous  series  of  esters.  They  themselves  intend 
investigating  the  ethylic  salts  of  substituted  (alkylated)  succinic  acids, 
as  the  strengths  of  these  acids  differ  but  little,  and  therefore  the 
results  obtained  should  throw  light  upon  the  retarding  effect  of 
different  alkylic  groups. 

Discussion. 
Dr.  Hewitt  said  that  the  fact  that   hydroxylfluoronecarboxylic  acid, 
OiCgHg^^      \CgH.,OH,  yields    scarcely    any    ethyl    ester,   even  after 

prolonged  boiling  with  9  parts  by  weight  of  ethyl  alcohol  and  1  part 
of  concentrated  sulphuric  acid,  is  easily  explicable  in  the  light  of 
Dr.  Sudborough's  work.  Hydroxylfluoronecarboxylic  acid  is  a  tri- 
substituted  acrylic  acid,  and  hence  should  not  easily  esterify.  On 
the  other  hand,  Victor  Meyer  showed  that  triphenylacrylic  acid, 
PhoCIC(Ph)*COoH,  yielded  an  ester  by  prolonged  boiling  with  methyl 
alcohol  and  a  stream  of  hydrogen  chloride.  Under  similar  circum- 
stances, triphenylacetic  acid,  (CgH5)oC0.iH,  furnished  very  little 
ester. 

Dr.  Shields  called  attention  to  the  numbers,  quoted  by  the  authors 
of  the  papers,  representing  the  percentage  amount  of  etherification 
after  one  minute,  one  hour,  and  two  hours,  and  remarked  that,  whereas 
all  the  limiting  values  were  approximately  the  same  after  sufficient 
time  had  elapsed,  a  considerable  difference  existed  between  the  num- 
bers when  the  amount  of  transformation  was  measured  after  the  lapse 
of  only  one  minute.  If  it  had  been  possible  to  obtain  the  correspond- 
ing values  after  one  second,  he  thought  the  difference  would  have  been 
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still  greater,  and  that  in  any  serious  attempt  to  study  parallelism 
between  the  velocity  of  etherification  and  the  affinity  constants  of  the 
acids,  it  would  be  necessary  to  determine  the  velocity  constant  of  the 
reaction  or  the  initial  rate  of  etheriBcation. 


*128.  "A  new  method  of  determining  freezing  points  in  very  dilute 
solution."    By  Meyer  Wilderman,  Ph.D. 

The  chief  condition  for  obtaining  correct  determinations  of  the 
freezing  point  is  the  establishment  of  equilibrium  between  the  solid 
and  the  liquid  part  of  the  heterogeneous  system.  Stai-ting  from  the 
properties  of  "  perfect "  equilibrium,  and  from  the  equations  for 
velocity  of  ice-melting,  ice-separation,  and  Newton's  equation  for 
cooling,  all  the  conditions  necessary  for  a  successful  experiment,  pre- 
viously laid  down  empirically  by  the  late  P.  B.  Lewis  and  then  by  the 
author,  are  now  deduced  from  theoretical  considerations.  It  is  shown 
how  to  arrange  the  equilibrium  with  an  accuracy  of  0'00002 — 0"00006° 
and  even  greater.  The  freezing  point  method,  which  has  been  hitherto 
a  conglomeration  of  empirical  rules,  is  thus  placed  on  a  physico- 
mathematical  basis,  and  the  experimental  error  of  all  previous  methods 
can  be  calculated.  The  second  important  point  in  a  freezing  point 
method  is  a  correct  and  very  detailed  knowledge  of  the  registering 
instrument.  A  very  careful  study  of  the  errors  of  mercury  thermo- 
meters has  been  made  for  a  long  time,  and  an  account  of  this  is  given. 
This  paper  is  a  continuation  of  that  by  P.  B.  Lewis  (Trans.,  1895,. 
67,  1). 

Discussion. 

Mr.  Pickering  expressed  his  disappointment  that  the  author  had 
not  made  any  statement  as  to  what  his  "  new  method "  was.  All 
that  he  had  given  was  a  summary,  in  the  form  of  an  equation,  of 
the  various  inaccuracies  inherent  in  freezing  point  determinations 
generally.  These  inaccuracies  were  well-known,  and  it  was  of  great 
importance  that  they  should  be  reduced  to  a  minimum  ;  but  it  was 
impossible  to  say  whether  the  author's  new  method  succeeded  in  doing 
this  or  not  until  a  description  of  the  method  was  given. 

Dr.  Shields  remarked  that  the  literature  and  controversies  on  the 
vexed  question  of  the  accurate  determination  of  the  freezing  point  of 
dilute  solutions  would  already  fill  a  large  volume.  Since  the  subject 
was  one  of  great  importance  in  connection  with  the  modern  theory  of 
solutions,  any  new  contribution  which  was  likely  to  lead  to  a  final 
settlement  of  the  conflicting  views  was  welcome.  He  regretted  that 
want  of  time  had  prevented  Dr.  Wilderman  from  giving  a  fuller  ac- 
count of  his  paper,  bat  the  method   of  attack   adopted  by  the  author 
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was  undoubtedly  a  step  in  the  right  direction,  and  he  thought  that  the 
study  of  the  time  reaction  and  of  equilibrium  in  freezing  solutions  would 
lead,  if  it  had  not  already  in  Dr.  Wilderman's  hands,  led,  to  import- 
ant advances. 

Dr.  WiLDEEMAN,  in  reply,  stated  that  methods  were  given  in  the 
paper  for  obtaining  the  separated  ice  in  fine  films  throughout  the 
liquid.  In  answer  to  Mr.  Pickering,  he  said  that  the  value  of  the 
equations  he  laid  down  was  that  by  them  the  errors  due  to  equi- 
librium in  the  methods  of  other  investigators  could  be  estimated,  and 
their  results  recalculated.  As  an  illustration,  one  of  the  most  accurate 
of  the  recent  methods  was  recalculated,  and  its  error  found  to  be  160 
times  greater  than  his  own.  He  had  presented,  for  the  first  time,  the 
physico-mathematical  theory  of  freezing  point  determinations  in  such 
A  form  that  future  experimenters  could  arrange  with  ease  the  equi- 
librium to  any  degree  of  accuracy  required. 

•129.   "A  possible  basis  of  generalisation  of  isomeric  changes  in 
organic  compounds.' '    By  Arthur  Lapworth,  D.Sc. 

In  this  paper,  the  author  points  out  that  many  isomeric  changes, 
hitherto  regarded  as  belonging  to  different  types,  may  be  formulated 
as  special  cases  of  a  general  form,  which  may  be  expressed  by  the 
reversible  equation  R^M'R^IIlj,  ^  R^IR^'IlyM,  representing  a  labile 
group  moving  from  an  a-atom  to  a  y-atom,  the  necessary  rearrange- 
ment of  single  and  double  bindings  taking  place  between  the  three 
atoms  R^,  R^  and  R^.  A  conventional  "  mechanical  "  representation  of 
the  change  is  given  for  the  special  case  where  R„,  R^  and  R,,  are 
carbon  atoms. 

Examples,  for  the  most  part  derived  from  "tautomeric"  and 
•"  desmotropic "  substances,  such  as  acetoacetic  ether,  cyanic  acid, 
nitroso-compounds,  &c.,  are  shown  to  be  of  the  above  type. 

Extensions  of  the  above  special  form  are  deduced,  and  the  general 
conclusion  is  arrived  at,  that  in  a  chain  of  alternately  singly  and 
doubly-linked  atoms,  either  (1)  a  labile  group  may  become  succes- 
sively attached  to  alternate  atoms,  or  (2)  an  exchange  of  labile  groups 
in  y-  {i.e.,  meta)  positions  may  occur.  These  deductions  are  shown 
to  be  confirmed  by  the  behaviour  of  benzenoid  compounds,  &c.,  the 
fully  justifiable  assumption  being  made  that  benzenoid  compounds 
may  act  as  if  possessing  Kekulo's  formula.  Special  reference  is  made 
to  nitrophenol,  orthohydroxyazobenzene,  the  sulphonic  derivatives  of 
aniline  and  of  /?-naphthol,  and  also  to  the  changes  of  methylaniline 
into  paratoluidine  and  of  hydrazobenzene  into  benzidine,  which  are  all 
shown  to  exhibit  changes  in  complete  accordance  with  the  author's 
-views. 
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Further  modification  of  tho  general  formula  for  the  case  where 
E^  and  R^  are  singly,  instead  of  doubly,  linked,  is  shown  to  lead  to  the 
form  R^M'R^'R^^  R^tRg+R/M,  which  represents  oa  the  one  hand 
the  great  majority  of  simple  molecular  decompositions  of  organic 
compounds,  and  on  the  other  the  formation  of  the  ordinary  addition 
products  from  unsaturated  substances.  The  production  of  substitution 
derivatives,  »fec.,  by  successive  additiou  and  isomeric  change  (compare 
Armstrong,  Trans.,  1887,  51,  258),  as  well  as  some  simple  cases  of 
hydroly!^is,  are  then  discussed. 

From  the  last  form  ila,  the  following  type  is  shown  to  be  at  once 
derivable:  R„*M  +  R^'R^^  R^-R^  +  R^M,  which  represents  the 
ordinary  process  of  substitution  in  saturated  compounds  [compare 
Armstrong,  loc.  cit.,  and  Williamson  ("Theory  of  Etherification," 
1851)]. 

"With  the  help  of  the  foregoing  principles,  the  author  shows  that 
the  production  of  meta-di-derivatives  from  certain  mono-derivatives  of 
benzene  may  be  consistently  explained  on  the  basis  of  Ai*mstrong's 
suggestion  [loc.  cit.)  that  iu  such  mono-derivatives  addition  of  the 
acting  agent  to  the  side  group  precedes  substitution.  Further,  this 
assumption  at  once  explains  the  replacement  (by  a  substituting  group) 
of  side  groups,  which  otherwise  afford  meta-derivatives. 

Some  apparent  exceptions  to  the  foregoing  principle  are  next  dealt 
with,  and  it  is  shown  that  little  difficulty  exists  in  relegating  to  the 
above  type  the  production  of,  for  example,  pinacolines  from  pinacones, 
acetanilide  from  acetophenone-oxime,  benzilic  acid  from  benzil,  &c.,  on 
suppositions  which,  for  the  most  part,  the  author  has  not  been  the 
first  to  make,  and  which  mostly  involve  the  intermediate  production 
of  ring-compounds. 

It  is  further  shown  that  the  following  type  of  change  is  possibly, 
but  by  no  means  necessarily,  independent  of  the  above,  viz., 
R^M'R^  ^  R^IR^M  (where  Rj  represents  an  atom  possessing  a  "re- 
sidual affinity  "  of  two  units),  and  a  possible  method  of  harmonising 
this  with  the  other  type  is  discussed  in  detail. 

Finally,  it  is  pointed  out  that,  although  a  brief  dissociation  between 
the  labile  group  and  its  attached  atom  must  be  assumed  in  order  to 
account  for  the  above  changes,  cases  involving  electrolytic  dissociation 
or  partial  destruction  of  the  labile  substance  necessarily  involve  pro- 
bable changes  other  than  an  ay-isomeric  change,  and  should  therefore 
be  as  far  as  possible  avoided  in  investigating  the  applicability  of  the 
foregoing  generalisation. 

Discussion. 

Dr.  Wynne  regretted  that  the  author,  in  leading  his  paper,  had 
thought   it    more    important    to    enumertite    the   various   well-known 
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■cases  of  tautomerism,  than  to  give  the  explanation  he  had  devised  to 
account  for  this  property.  So  far  as  could  be  gathered,  the  author 
sought  to  connect  those  reactions  in  which  a  single  radicle  is  trans- 
ferred from  one  to  the  other  of  positions  relatively  1  : 3  accompanied 
by  a  change  of  structure  in  the  chain,  with  those  in  which  mutual 
exchange  of  radicles  in  positions  relatively  1  : 3  is  brought  about 
without  any  structural  rearrangement.  It  was  difficult  to  see 
■wherein  the  analogy  lay,  but  even  if  the  author's  contention  were 
adopted,  it  was  open  to  question  whether  anything  had  been  thereby 
gained.  The  usual  statement  that  ortho-,  or  para-,  or  both  di-deriva- 
tives  result  from  compounds  of  the  phenylsulphamic  acid  type  expressed 
the  facts  at  least  as  clearly  as  the  author's  emendation,  wherein  the 
reaction  is  represented  as  being  brought  about  by  the  radicle  moving 
from  any  given  position  to  the  next  but  one.  What  was  to  be 
desired  was  an  explanation  of  the  cause  of  the  mutual  transference, 
not  a  re-statement  of  the  fact  of  its  occurrence. 

The  author's  view  of  the  formation  of  metanitrobenzene-sulphonic 
acid  surely  needed  more  explanation  than  the  reaction  for  which  it 
was  put  forward  to  account,  and  the  same  might  be  said  of  the  argu- 
ments brought  forward  to  explain  the  production  of  metasulphonic 
acids  from  aniline  derivatives.  A  striking  case  of  the  production  of 
such  acids  is  exhibited  by  dimethylaniline,  which  with  ordinary  sul- 
phuric acid  gives  the  para-,  whilst  with  fuming  sulphuric  acid,  a  mixture 
x)i  the  meta-  and  para-sulphonic  acids  is  obtained.  Yet,  according  to 
the  author's  views,  the  meta-sulphonic  acid  should  be  the  sole  product 
in  either  case,  since  he  considers  that  compounds  of  the  phenylsulphamic 
acid  type — which  dimethylaniline  cannot  form — give  rise  to  parasul- 
phonic,  and  compounds  of  the  aniline  hydrogen  sulphate  type — which 
.dimethylaniline  can  form — give  rise  to  metasulphonic  acids. 

Again,  the  order  in  which  isomeric  sulphonic  acids  seem  to  be  formed 
in  the  case  of  /3-naphthol  had  been  adduced  by  the  author  in  support 
•of  his  views,  but  it  was  not  difficult  to  quote  cases  in  which  it  appeared 
to  be  inapplicable.  Erdmann  had  shown  that  1  : 4-,  1  :  4'-,  and  1  :  3- 
^-naphthylaminesulphonic  acids  are  the  products  of  the  sulphonation 
of  a-naphthylamine,  and  it  was  not  easy  to  see  how  the  production 
of  the  last  named  and  most  stable  of  these  acids  could  be  accounted 
for  by  the  author,  even  if  liis  views  did  not  beg  the  question  of  the 
mode  in  which  isomeric  sulphonic  acids  are  formed,  as  reference  to 
Erdmann's  paper  would  show. 

He  was,  moreover,  unable  to  follow  the  author  in  tracing  an  analogy 
between  the  changes  involving  the  production  of  ethylene  from  ethyl 
bi'omide,  and  of  ethyl  bromide  from  ethylene  on  the  one  hand,  and 
those  occurring  in  tautomeric  compounds  on  the  other ;  an  analogy, 
that  is,  between  reactions  involving  scission  of  the  chain,  and  those  in 
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•which  none  occurs.  Mavkownikow's  rule  embraced  what  is  known  of 
such  reactions,  and  the  author's  re-statement  of  some  of  the  facts  did 
not  seem  to  add  to,  or  explain,  that  well  known  summary. 

Professor  Collie  said  that  this  generalisation  of  Dr.  Lapworth's 
appeared  to  him  to  be  one  of  great  importance.  Any  simple  rule  that 
would  explain  not  only  all  cases  of  isomeric  change  amongst  paraffinoid 
as  well  as  amongst  benzenoid  derivatives,  but  also  the  hydrolysis  of 
esters,  the  decomposition  of  diazo-compounds,  the  formation  of  meta- 
derivatives,  <fec.,  itc,  was  one  which  certainly  claimed  the  attention  of 
chemists.  Moreover,  it  received  much  support  from  a  stereochemical 
point  of  view :  and  if  Dr.  Lapworth's  first  equation  be  allowed,  then 
the  rest  of  the  argument  was  a  clearly  worked  out,  logical  deduction. 

Dr.  KiPPiXG  agreed  with  the  last  speaker,  that  the  paper  under 
discussion  was  one  of  great  interest  and  importance.  Starting  from  a 
simple  case  of  tautomeric  change,  by  an  ingenious  and  logical  applica- 
cation  of  views  already  widely  accepted,  Dr.  Lapworth  had  attempted 
to  account  for,  and  to  bring  into  line,  a  very  large  number  of  cases  of 
isomeric  change,  which  before  seemed  to  be  complex,  obscure,  and  not 
related  to  one  another  in  any  way.  If  this  generalisation  were  possible, 
as  it  certainly  seemed  to  be  from  the  formulae  and  explanations  which 
Dr.  Lapworth  had  advanced,  his  paper  deserved,  and  would  no  doubt 
receive,  the  careful  consideration  of  chemists. 

Mr.  A.  G.  Bloxam  asked  whether,  in  the  event  of  such  tautomerism 
as  that  referred  to  by  Dr.  Lapworth  occurring  in  di-substitution 
products,  the  second  group  would  exert  any  preventive  action  on  the 
wandering  of  the  first  group.  Thus,  supposing  that  a  sulphonic 
group  tended  to  wander  into  the  next  following  y-position,  which, 
however,  was  already  occupied  by  another  group,  would  such  a  state  of 
-affairs  determine  the  non-existence  of  a  tautomeric  form  ] 

Dr.  Lapworth,  in  replying,  regretted  that  the  time  at  his  disposal 
had  prevented  him  from  saying  all  he  had  wished.  He  had  tried,  in 
the  first  instance,  to  show  that  a  great  rrany  isomeric  changes,  includ- 
ing those  of  elimination  of  two  groups  attached  to  contiguous  carbon 
atoms  and  also  of  most  changes  in  benzenoid  compounds,  might  be 
Avritten  in  a  form  derived  from  that  representing  the  relationship 
between  the  two  forms  of  simple  tautomeric  substances,  and  had  shown 
in  the  paper  that  they  might  be  represented  on  exactly  similar  stereo- 
chemical bases.  The  latter  he  had  omitted  to  give  in  reading,  as  it 
involved  the  introduction  of  the  usual  hypothetical  space-relationships 
of  carbon  atoms  and  the  idea  of  dissociation  as  distinct  from  decom- 
position, whilst  the  paper  intended  to  call  attention  to  what  appeared 
to  be  a  general  type  of  change,  logically  deducible  from  a  well-known 
form. 

With  regard  to  the  production  of  benzenoid  substitution-derivatives, 
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he  had  ah-eady  pointed  out  that,  as  a  rule,  where  substitution  in  the 
benzene  nucleus  undoubtedly  occurs,  ortho-  and  para-derivatives  are  the 
chief  products,  and  that  this  fact,  as  also  the  question  of  the  stability 
of  a  particular  benzene  derivative,  must  depend  on  some  principle  not 
intimately  connected  with  the  mechanism  of  isomeric  change.  A  change, 
analogous  to  that  of  compounds  of  the  aniline  hydrogen  sulphate 
type  would  afford  meta-derivatives,  and  evidence  of  this  is  afforded  by 
the  production  of  metanitraniline  when  aniline  nitrate  is  treated  with 
cold  sulphuric  acid ;  the  production  of  ortho-  and  para-derivatives  may 
then  be  due  either  to  direct  substitution  in  the  ring,  or  to  isomeric 
change  of  compounds  of  the  phenylsulphamic  acid  or  methylaniline 
type.  Hence  the  formation  of  any  particular  acid  from  aniline^ 
dimethylaniline,  a-  and  yS-naphthylamines,  &c.,  is  not  difficult  ta 
account  for,  although  the  exact  details  of  the  production,  or  any  one 
of  them,  would  require  a  special  discussion. 

The  convenience  of  employing  the  above  formulae  and  the  apparently 
very  general  applicability  of  the  type  of  change  to  which  the  author 
desired  to  draw  attention,  would  only  be  understood  when  it  was 
applied  to  cases  which,  as  the  author  shows  in  his  paper,  are  difficult 
to  discuss  on  the  usual  bases. 

In  reply  to  Mr.  Bloxam,  the  author  said  that  the  paper  dealt  with 
cases  in  which  the  y-position  was  already  occupied,  and  in  the  special 
case  alluded  to,  the  author's  view  made  it  clear  that  no  entirely  pre- 
ventive action  would  be  exercised,  and  this  would  appear  to  be  ia 
accordance  with  known  cases. 


At  the  next  meetiug,  January  20th,  1898,  there  will  be  a  ballot  for- 
the  election  of  Foreit^n  Members. 
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sington, W. 
IjBeanes,  Edward,  Moatland.s  Paddock  Wood,  Kent 
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Iiace  of  Election. 

Mar.    6,  1890 

April  21, 18S7 

.April  17, 1890 

Trans. 

April    2,  1874 

Trans. 

Ma.v     4,  1882 

Feb.    6,  1879 

Trans. 

Dec.   19,1872 

Trans. 

June  IS,  1891 

Pec.     6,  1888 

May     7,  1891 

Dec.     2,  1886 

Trans. 

June  20,  1889 

Jan.  19,  1865 

Trans. 

Dec.     3,  1868 

Trans. 

Jan.    17,  1889 

Dec.     4,  1879 

Dec.   17,  1874 

Nov.  19,  1574 

Feb.  17,  1881 

April  15,1836 

Feb.  20,  1896  j  Trans. 

Dec,  4,  1890 

June  21,  1883  | 

Feb.  16,  1882  i 

Dec.  5,  1895  ' 
Mar.  6,  1890 

June  15,  1893  : 

Feb.  16,  1888  | 

Dec.     7,  1882 

Dee.     3,  1891  ; 

Dec.     6,  1888  ! 

Dec.  15,  1802  ' 


Beardmore,  G.  Eussell,  D.P.H.  Camb.,  L.E.C.P.  Lond.,  M.R.C.S. 

£ng.,  L.S.A,,  Warwick   House,  Upper-street,  Islington,  X. 
Beasley,  William  C.  T.,  B.A.,  Fermain,  St.  Leonards-on-Sea 
Beck,  Charles  E.,  118,  Di.sraeli-road,  Putney,  S.W. 
li Beckett,  George  Henry,  Bo'ors,  Vermland,  Sweden 
Beckett,  John  Hampden,  Corbar  Hill  House,  Buxton,  Derbjdhire 
Bedson,  P.   Phillips,  D.Sc,   University  of  Durham,  College  of 
Physical  Science,  Newcastle-on-Tyne 
llBeilby,  George  T.,  St.  Kitts,  Slateford,  N.B. 
Belbin,  T.  St.  J.,  101,  Piccadilly,  W. 
Belcher,  John  Hope,  B..-\..,  Technical  Institute,  Coventry 
Bell,    Albert    Edward,    F.I.C.,    2,    Ellington-villas,   Sherborne, 

Dorset 
Bell,  Chichester   A.,  B.A.,  M.B.  (Dublin),    3,   MansfieUl-place, 

Eichmond,  Surrey 
Bell,  E.  Wightman,  Spalding 

II Bell,  J.  Carter,  the  Cliff,  Higher  Broughton,  Manchester 
Bell,  Sir  Lowthian,  Bart.,  F.E.S.,  Eounton  Grange,  Xorthallerton 
j  Bell,  Percy  Carter,  The"  Cliff,  Higher  BroughtoD,  Manchester 
Bemrose,  Joseph,  56,  St.  Famille  street,  Montreal,  Canada 
ijBendix,     David,      Sutherland      Lodge,      371,     Eomford-road, 

Forest  Gate,  E. 
Benger,    Frederick     Baden,    F.I.C.,    The    Grange,    Ivnutsford, 
Cheshire 
l|Benjamin,  Marcus,  A.M.,  Ph.D.,  Smithsonian  Institution,  AVasii- 
ington,  D.C.,  U.S.A. 
Bennert,  Carl,  Ph.D.,  Godesberg,  Germany 
Bentley,  W.  II..   B.Sc,   182,  Liverpool-road,  Irlam,   near  Man- 
chester 
Bentz,  Ernest,  5,  Deme.sne-road,  Whalley  Eange,  Mancliester 
ijBeringer,  Cornelius,  Gilly  House,  Falmouth-road,  Eedruth 
IJBeringer,  John  J.,  Basset-road,  Camborne,  Cornwall 
Berkeley,  The  Earl  of,  Foscumbe,  Boar's  Hill,  near  Abingdon 
llBerncastle,  Eichard,  22,  Aldridge-road  Villas,  Bayswater,  W. 
Berridge,  Douglas  J.  P.,  M.A.  Oxon,  The  Laboratory,  Malvern 

College 
Berridge,   Henry  Dudley,  M.  A.,   Fotheiinghay,  Oundle,  Xorth- 

amptonshire 
[Berry,  Edward  E.,  Villa  Eosa,  Bordighera,  Italy 
Bern,-,  Thomas  William,  Granvilleterrace,  Stone,  Siaffordshire 
Berry,  William,  7,  Hampton-park,  Eedland,  Bristol 
Bersusan,  Arthur  J.,  13,  Lansdowne-road,  Kensington-park,  W., 
and  Box  411,  G.P.O.,  Sj-dney,  N.S.W. 
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Date  of  Election, 

Mar.  1,  1883  Trans. 

Dec.  2,  1SS6 

i      i 
Dec.  7,  1365  |     ! 

Feb.  18,  1875 

Mar.  7,  1872 

Dec.  15,  1881  , 

June  4,  1874  \ 

Feb.  15, 1894  j 
May  20,1875  Trans.! 

April  17, 1879  ! 

Dec.  2,1886  :  i 


Dec.  18,  1879 
March  5, 1SS5 


Dec.  6,  1883 

Mar.  6,  1890   Proe. 


May  15,  1890 
June  3,  1875 


June  16,  1892 
Dec.  4,  1890 

Feb.  20,  1S96 
Feb.  19,  1891 


Ma      6,  1890     Trans. 
Feb.     2,  1888  i  j 

Dec.   20,1883  ,  Trans. 

I 
Mav  16.  1895  I 


Feb.  2,  1865  Trans. 
April  21,  1887 


Feb.  20,  1896 
June  3,  1875 


Trans. 


Beran,  Edward  J.,  4,  Xew-cnurt,  Lincoln's-inu,  W.C. 

Bevan,    John    William,  care    of    Sir    James  Murray   and  Co., 

Chemical  "Works,  Temple-street,  Dublin 
jl  Bickerdike,  W.  E.,  Bryers  Croft,  Wilpshire,  near  Blackburn 
Biggart,    J.    W.,    Chemical    Laboratory,     29,    Cathcart-street, 

Greenock 
Biggs,  C.  H.  W.,  140,  Salisbury-court,  Fleet-street.  E.G. 
Bingley,  John,  Xorthampton 

Bird,  Henry,  South  Down  Hou.se,  Millbrook,  near  Plymoutli 
Bird,  William  Rowland,  12,  Gordon-road,  Xew  Swiudon,  Wilts 
Bischof,  Gustav,  Prof.,  4,  Hart-street,  Bloomsbury 
i  Black,  A.  H.,   F.R.G.S.,  St.  John's.  Wakefield 
Blackburn,   Thomas,  Aruba   Phosphaat  Maatschappy,   Cura^oa, 

West  Indies 
Blackett,  Cuthbert  R.   Laboratory,  Swanston-street.  Old  County 

Court,  Melbourne 
Blades,  Chas.   Mountain,  Bay  jYilla,  Chester-road,    Xorthwich, 

Cheshire 
Blair,  Frank  A.,  Helsingfors,  Finland 
Blake,    Robert   R.  F.,    Chemical  Department,  Queen's  College, 

Belfast 
Blake,  William  Henry.  Cleudon  Tower,  near  Sunderland 
jBlanshard,  Charles  Thomas,  M.A.,  F.I.C.,  The  Firs,  Summevtown, 

Oxford 
Bieckly,  Arthur  Sanderson,  Thelwall  Lea,  near  Warrington 
Bleakinsop,  W  E.  B.,  15,  Earlsfield-road,  Wandsworth  Common, 

S.W. 
ll Blood,  M.,  B.A.,  3,  Stanley-terrace,  Clifton-road,  Xorbitcn 
Bloomer,   Frederick    John,  F.LC,    40,   Summersfield-crescent, 

Eotton-park,   Birmingham,  and   15,    Broderick-road,    Upper 

Tooling 
Blount,  Bertram,  Laborators',  Broadway,  Westminster.  S.W. 
Bioxam,   Arthur  G.,    F.  I.C,    The   Goldsmiths'    Institute,   New 

Cross,  S.E.,  and  16,  Bolingbroke-road,  W.  Kensington,  W. 
Bioxam,  W.  Popplewell,  B.Sc.  Lond.,  F.I.C.,  Royal  Xaval  College, 

Greenwich,  S.E. 
Blume,    E.,    P.O.   Box    121,   The   Mexican    Gold    and    Silver 

Recoverj-  Co.,  Limited,  2a,  de  la  Providcncia  Xo.  7,  Mexico 

D.F.,  Mexico 
Blunt,  T.  P.,  M.A.,  Tower-place,  Shrewsbury 
Blundstone,  Edwin  Richardson,  B.A.,  Cornwall  Lodge,  Hampton 

Hill,  Middlesex 
Blyde,  J.  E.  A.,  Xether  House,  Rarmoor,  Sheffield 
Blyth,  Alexander  Wynter,  M.R.C.S.,  29,  Xoifolk-road,  X.W. 
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Date  of  Election. 

3Iay  5,  1892 
2,  1875 
7,  1878 


Dec 

Feb 


Dec.     6,  1888 


Mar.  18,  1869 

Trans. 

Feb.  1,  1883 

May  4,  1893 

Trans. 

Feb.  16,  1S93 

Mar.  1,  1877 

April  17, 1884 

Mar.  17,1881 

May  16,  1895 

Feb.  2,  1861 

Feb.  15,  1894 

June  16,  1881 

Dec.  15,  1881 

Trans. 

June  16,  1887 

Trans. 

Mar.  6,  1873 

June  15,  1871 

May  15,  1S69 

Dec.  2,  1886 

Feb.  15,  1894 

Dec.  3,  1891 

April  20, 1865 

Dec.  6,  1888 

May  3,  1894 

Feb.  20,  1896 

Dec.  7,  1893 

Xov.  6, 1862 

Feb.  20,  1896 

Dec.  16,  1869 

Trans. 

Dec.  6,  1894 

Trans. 

April  15, 1869 

Mar.  2, 1876 

May  16,  1895 

Blytb,  M.  Wyiiter,  I3.A.,  B.Sc,  29,  Xorfolk-road,  X.AV. 
ilBoake,  A.,  "Wbarton-road,  Stratford,  London,  E. 
Bodmer,  Eicbard,  Analytical   Laboratory,  16,  Soulbwark-street, 

London,  S.E. 
Bohm,  'William  Dunsmore,  A.R.S.M.,  F.LC,  49,   Avenue-road, 
Acton,  AV. 
IIBolas,  Tbomas,  60,  Grove-park-terrace,  Chiswick 
Bond,  Henry  C,  M.A.,  Bromley  Park  School,  Bromley,  Kent 
Bone,  AVilliam  Arthur,  IJattersea  Polytechnic,  S."\Y. 
Boone,  W.  T.,  7,  Albert  Place,  Pittvillc,  Cheltenham 
Borland,  John,  F.L.S.,  Etruria,  Kilmarnock 
Borland,    W.    D.,    Beacon    Lodge,    Green-street,    Green,    near 
Dartford,  Kent 
ilBorns,  Henry,  Ph.D.,  19,  Ale.xandra-road,  "Wimbledon,  S.W. 
IIBorradaile,  L.  A.,  Selwyn  College,  Cambridp^e 
llBosanquet,  E.  H.  M.,  F.E.S.,  c/o  Messrs.  Castle,  Lamb  and  Storr, 
Salisbury-square,  Fleet  street,  E.G. 
Bose,  Prof.  Chuni  Lai,  24,  Mohendro  Bose's-lanc,  Calcittta 
Bostoek,  G.  H.,  Broadbottom  Hall,  near  Manchester 
Botbamley,  Charles  H.,  F.I.C,  Wentworth,  Weston-super-Mare 
Bott,  "WiHiam,  Ph.D.,  Eaffles  Institution,  Singapore 
Battle,  Alexander,  4,  Godwyu-road,  Dover 
Bottomley,   Jame?,    B.A.,   D.Sc,    Homer-terrace,    220,    Lower 

Broughton-road,  Manchester 
Bottomley,  James  T.,  M.A.,  F.R.S.,   F.E.S.E.,    13,    University 

Gardens,  Glasgow 
Bottomley,  W.  Beecroft,  Ph.D.,  15,  Lillyville-road,  Fulham,  S.W. 
Boul,  William   Good,  M.A.,   Tides-nell  Grammar  School,    near 

Buxton 
Bovell,   John  R.,  Dodd's  Botanical  and  Experimental  Station, 

Barl)ados 
llBowdler,  A.  C,  20,  Bank-terrace,  Wellington-street,  Blackburn 
Bower,  Frank,  164,  Marylebone-road,  N.W. 
Bowes,  Harry,  53,  Moss  bank.  Higher  Crumpsall,  Manchester 
Bowley,  J.  J.,  34,  Elm-park-road,  Chelsea,  S.W. 
Bowman,  Frederic  Edmund,  Mayfield,  Knutsford,  Cheshire 
Bowman,    Frederick    H.,    F.R.A.S.,    F.L.S.,    F.G.S.,    Jlayfield, 

Knutsford,  Cheshire 
1  Bowman,  H.  L.,  B.A.,  13,  Sheffield-gardens,  Kensington,  W. 
Bowfey,  J.  J.,  Kingston,  Jamaica 

Boyd,  D.  E.,  B.Sc,  The  Hartley  College,  Southampton. 
liBraby,  Frederic,  Bushey  Lodge,  Teddington 
j! Bradley,  Nathaniel,  Sunnyside,  AVIialley  Range,  Manchester 
Biadford,  H.,  c  o  E.  G.  Clayton,  32,  Holborn-viaduct,  E.G. 
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Date  of  Election. 

June  '21,  1888 

1 

Mar.  17,  1881 

1 

Dec.     6,  1894  i 

Nov.  20, 1890 

Dee.     7,  1882 

1 

June  15,  1882 

Trans. 

Feb.   20,  1896 

Dec.     6,  1883 

Dec.     4,1890 

Trans. 

May.    4,  1893 

Fioc. 

April  19, 1883 

Dee.  18,1884 

Feb.     6,  1890 

April  4,  1889 

Feb.     6,  1879 

Feb.     1,  1883 

Feb.  16,  1893 

Dec.  18,  1884 

Feb.  ]6,  1393 

Dec.  16,  1886 

Trans. 

Jan.   17,  1884 

May     4,1876 

Trans. 

Dec.     5,  1867 

Trans. 

Mar.  17,1870 

June  18,  1891 

Mar.  20,  1873 

Trans. 

Mar.  20,  1884 

May     5,  1892 

June  17,  1880 

Jan.  19,  1871 

Trans. 

Mar.     7,  1867 

Trans. 

Bradshaw,  Cliarles,  10,  The  Nook,  Barber-road,  Sheffield 
Braga,  J.   F.,   F.G.S.,  F.L.S.,  F.R.G.S.,  1,  Albert-villas,  High- 
road, ChisMick 
Brame,  J.  S.  S.,  Royal  Naval  College,  Greenwich 
Branson,   Charles    F.,    Frankfort    House,    "West-side,   Clapham 

Common,  S.W. 
Branson,  F.  W.,  14,  Commercial-street,  and  \Yynneholnie,  Fur. 

Headingley,  Leeds 
Brauuer,  B.,  Ph.D.,  Sp5,lena  ulice,  1,  Prague,  Bohemia 
Bray,  Daniel,  Broadmoor,  Ciuderford,  Gloucester. 
Briant,  Lawrence,  24,  Holborn-viaduct,  E.G. 
Brierley,  John  Thoma?,  £6,  Boltonroad,  Chorley,  Lancashire 
Briggs,  John  Frederick,  Sugar  Refinery,  Sakri,  near  Darbhanga, 

Behar,  India 
Briggs,  T.  Lynton,  357,  Madison-street,  Brooklyn,  New  York, 

U.S.A. 
II Briggs,  William,  32,  Red  Lion-square,  llolborn,  W.C. 
Brindley,    George    F.,    Niagara    Electro-v.'hemical     Company, 

Niagara  Falls,  N.Y.,  U.S.A. 
Broailbent,  Harry,  A.LC,  125,  Belle  Vue-road,  Leeds 
jIBroadbcnt,  John  J.,  EUosmere  House,  Patricroft,  near  Manchester 
Brock,  John,  J.P.,  Gwern-Tyno,  Colwyn  Bay,  N.  AVales 
IIBrockbank,  John  Edv.-ia,  The  Croft,  Ivirksanton,  via  Carnforth 
Brodie,Sir  Benjamin  Y.  S.,  Bart.,Brockhaui  Warren,  Betchworth 
Brooke,  Edward,  West-court,  Chalk,  GravesemJ,  Kent 
1;  Brothers,  TL  E.,  F.I.C.,  B.Sc.  Lond.,  Park- terrace,  Tunstall,  Staffs. 
iJBrough,  Bennett  Hooper,  A.R.S.M.,  F.I.C,  F.G.S.,  28,  Yictoria- 
street,  S.W. 
Brown,  Adrian  John,  6,  Alexandra-road,  Burtonon-Trent 
Brown,  Dr.  A.  Crum,  F.R.S.,  8,  Belgrave-crescent,  Edinburgh 
Brown,  David,  93,  Abbey-hill,  Edinburgh 
Brown,  Edward,  32,  Courlandsky-street,  St.  Petersburg,  and  care 

of  Wm.  Brown,  Heaton-street,  Cleckheaton 
||Brown,  Frederic  Douglas,  Prof.,  B.Sc,  Univ.  Col.,  .Auckland,  New 
Zealand 
Brown,  F.  ^Y.,  43,  Elgin-avenue,  Maida  Hill,  N.W. 
Brown,  George  Fitz,  The  Brougton   Copper  Company,  Ditton, 

Copper  Works,  Widno.s 
Brown,  Henry,  Cannon  Brewery,  Watford,  Herts 
fBrown,  H.  T.,  F.R.S.,  52,  Nevern-square,  Kensington,  W. 
llBrown,  James  Campbell,  D.Sc,  Chemical  Laboratory,  Browalow- 
street,  Liverpool 

t  LongstaSf  MeJallist,  Is9-S. 
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Date  of  Election. 
Mar.  16,  1881 
Mar.  4,  1897 
May     4,  1893 

May  5,  1892 
Feb.  19,  1891 
Dec.   IS,  1884 

Dec.  3,  1896 
Dec.  7,  1893 
Feb.   20,1873 

Dec.     4,  1890 


Dec.     6,  1S94 

Trans. 

May  16,1895 

Dec.     7,  1893 

Trans 

June  21, 1877 

June  21, 1877 

Trans. 

May     4,  1893 

June    1,  1876 

Mar.     1, 1852 

Trans 

June  20,  1878 

Dec.   20,1842 

Mar.     6,  1890 

Feb.  20,  1896 

Dec.     3,  1891 

Feb.  15,  1894 

Proc. 

Dec.     5,  1889 

June  19,1884 

Feb.  21,1884 

Dec.     6,  1894 

Mar.  19, 1849 

June    4, 1885 
May     4,  1893 

May     4,  1893 


Trans, 


Brown,  Joseph,  Ashleigh  House,  Savile  Town,  Dewsbury 

Brown,  J.  H.,  Dallas-place,  Lancaster 

Brown,   Ralph    E.,   c/o   General    Gold    Extracling   Co.,    Ltd., 

1,530,  Wj'nkoop-street,  Denver,  Colorailo,  U.S.. A. 
Brown,  Reginald  B.,  Yorkshire  College,  Leeds 
Brown,  Robert  John,  The  Technical  School,  Stockport 
Brown,     William     George,     Ph.D.,     Cniversity     of     Missouri, 

Columbia,  Missouri,  U.S.A. 
Browne,  C.  E.,  396,  Clapham-road,  S.W. 
Browne,  Frank,  Government  Civil  Hospital,  Hong  Kong 
Brownen,   George,   Vectis  Villa,    Gloucester-place,    Boscombc, 

Bournemouth 
Brownsword,   Frank,    Shebbear   College,    Highampton,    Xorth 

Devon 
Bruce,  James,  10,  SeU»ood-terrace,  South  Kensington,  S.W. 
Bruckmann,   G.  T.,   B.Sc,   192,    Eighteenth-street,    Brooklyn, 

N.Y. 
||Brunton,  John  Dixon,  Wire  Mill,  Musselburgh,  near  Edinburgh 
!|Bucli,  C.  von,  20,  Hatiover-street,  W, 
Buchanan,  J.  Y.,  F.R.S.,  10,  Moray-place,  Edinburgh 
Buchanan,   Joshua,    The   Xew   Transvaal  Chemical    Co.,  Ltd., 

49,    Green's    Buildings,  Commissioner-street,    Johannesburg, 

S.A.R. 
llBuckmaster,  C.  A.,  16,  Heathfield-road,  Mill-hill  Park,  Acton,  W. 
llBuckton,  G.  B.,  F.R.S.,  Weycombe,  Haslemere,  Surrey 
Budden,  E.  Russell,  11,  Furnival-street,  Holborn,  E.C. 
Bullock,  Llo3'd,  3,  Hanover-street,  Hanover-square,  W. 
Bunting,  H.  H.,  c/o  The  Peruvian  Corporation,  Baquijano,  276b, 

Lima,  Peru 
Burbridge,  J.  K ,  Moor's  Lea,  Wiachmore  Hill. 
Burford,  Samuel  Francis,  Eastleigh,  Queen's-road,  Leicester 
Burgess,  Herbert  Edward,  16,  Bloomsbury  street,  W.C, 
Burgess,  John,  7,  Wellington-road,  Peckham 
Burgess,  William  Thomas,  F.LC,  Beech-road,  Reigate  Hill. 
lIBurland,  Jeffrey  H.,  824,  Sherbrooke-street,  Montreal 
Burman,  G.  W.,  Laboratory,  The  Shelton  Iron,  Steel,  and  Coke 

Co.,  Limited,  Stoke-on-Trent,  Staffs. 
Burnard,  Charles  F.,  Plymouth  Chemical   Works,   Chatsworth 

Lodge,  Compton  Gifford,  Plymouth 
Burnett,  Joseph  Fearon,  8,  River  Yiew,  Ashton,  Preston 
Burnett,  William  Robert,  British  Explosives  Syndicate,  Limited, 

Pitsea,  Esse.x 
Burnham,  John  Charles.  Gunpowder  Factory,  Kirkee,  Pooua,  India 
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Date  of  Election. 

ay  4.  188-2 

Proc.  i 

Mar.  6,  189C 

1 

Feb.  21,  1884 

Feb.  16,  1882 

Dec.  6,  1894 

Dec.  5,  1889 

Dec.  4,  1890 

Feb.  21, 1895 

Dec.   4, 1390 

May  3,1894 

June  3, 1875 

Feb.  18.  1892 

Dec.  If.,  1892 

June  15,  1893 

Feb.  15,  1894 

Trans. 

Dec.  7,  1893 

Dec.  3,  1891 

June  19,  1884 

June  18,  1896 

Dec.  21,  1871 

Dec.  6,  1894 

June  17,  1875 

May  4,  1893 

i 

Dec.  15,  1892 

1 
1 

Dec.  6,  1888 

June  7,  1898 

1 

Feb.  20.  1896 

Mar.  20,  1884 

1 

Feb.  16,  1888 

May  5,  1892 

Feb.  21,  1889 

May  6,  1875 

■ 
Feb.  21,  1S95 

Trans. 

Burrell,  B.  Arthur,  5,  Mount  Preston,  Leeds 

Burton,  "William,  Clifton  Junction,  near  Manchester 

Bush,  Richard  A.,  Holmdale,  Baron-grove,  Mitcham 

Bush,  Baron  AVilliam  de,  Artillery -lane,  E.C. 

Bush,  William,  Austin  Yilia,  Chepstow-road,  Newport,  Mon. 

Butcher,  AV.  F.,  32.\,  Lea-terrace,  Blackheath,  S.E. 

Butcher,  William  J.,  The  Grammar  School,  Ashburne,  Derbyshire 

Butler,  D.  Butler,  41,  Old  Queen-street,  Westminster,  S.W. 

Butler,  "William  Waters,   The  Cedars,  Duchcss-road,  Edgbaston, 

Birmingham 
Buttemer,  Piobt.  Wm.,  St.  Mary's,  Godalming 
Butterfield,  J.  C,  79,  Endlesham-road,  Balham,  S.AY. 
Butterfield,  AV.  J.  Atkinson,  M.A.  Oxon,  Ebor  House,  Eedhill 
Buttfield,  Horace  A'incent,  13,  AVellington-road,  Bush  Hill  Purk, 

Enfield,  N. 

llCahill,  Robert  S.,  90.  Park-lane,  Xorwich 

Cain,  John  Cannell,  D.Sc,  Stubbins  A'illa.  Stubbins,  near  Man- 
chester 

Caines,  C.  M.,  158,  Elgia-avenue,  MaiJa  A'ale,  AA''. 
llCalder,  AVilliam  A.  S.,  Cawdor,  Grove  Park,  Cambenvell 

Caley,  Edward  J.,  Eaton  Old  House,  Norwich 

Caley,  John,  41,  Norfolk-street,  Beverlcy-road,  Hull 

Calvert,  J.  H.,  Oakenshaw  Print  AA'^orks,  near  Accrington 

Cameron,  Alex.,  Laboratory,  61-62,  Chancery-lane,  W.C. 

Cameron,   J.    Macdonald,    F.G.S.,    F.I.C.,    Koyal  Mint,  Sydney, 
N.S.AV. 

Cameron,  James,  11,  Bolton-road,  Port  Sunlight,  nr.  Birkenhead 

Campbell,  Andrew,  Burmah  Oil  AVorks,  Dunneedaw,  Rangoon, 
Burmah 

Campbell,  J.  Morrow,  B.Sc.   F.R.G.'s  ,  c'o  J.   Alorrow,  Oakfield 
House,  Anfield,  Liverpool 

Campbell,  Rev.  Joseph,  St.  NTicola?  College,  Eandwick,  N.S.AA'. 

Cindy,  Hugh,  B.A.,  B.Sc,  101,  Gower-street,  W.C. 

Cannon,  Matthew,  Chemical  AVorks,  AYickersley-road,  Lavender 
Hill,  S.AV. 

Carey,  Alfred  Edward,  M.Inst.C.E.,  F.R.Cr.S.,  F.G.S.,  39,  Trinity- 
square,  Tower  Hill,  E.C. 

Carey,  Arthur,  B.Sc,  Browside,  Gatcacre,  near  Liverpool 

Carmody,    P.,   Prof.,  F.I.C.,   Government   Laboratory     Port   of 

Spain,  Trinidad 
llCarpenter,  H.  S.,  F.LC,  Beckington   House,    AVeighton-road, 
Anerley,  S.E. 

Carr,  Franc's  H.,  Meaburnc,  Warham-road,  Croydon 
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Datec 

f  Election. 

Nov. 

17,  1887 

Dec. 

7,  1882 

Dee. 

7,  1893 

June 

16,  1864 

Mar. 

4, 1897 

Dec. 

5,  1867 

Feb. 

21,1895 

Feb. 

6,  1879 

Dec. 

6.  1894 

Mar. 

5, 1874 

Dec. 

2,  1880 

Dec. 

6,  1894 

Dec. 

20,  1883 

Feb. 

1. 1883 

Feb. 

1,  1872 

Feb.     1,  1872 

Feb.  21,  1889 
Dee.     5,  1895 


June  17,  1SS5     Trans. 
Jan.  16,  1868  } 
Dec-.  18,  1884  j 

May     7,  1891 

Fel).  15,  1894     Trans. 

I 
Dec.     5,  1895 
May  16,  1895 
Dec.     4,  1890 

Dec.  5,1878 
Jan.  19,  1882 
Dec.  16,  1875 
Jan.  16,  1868 
Dec.  21,1871 
Mar.  4,  1897 
Dec.  3,  1891  Trans. 
Dec.  17,  1885 
Dec.     7.  1882 


Carrington,  George   Carrington,  Missenden   Abbey,  Great  Mis- 

senden,  Bucks 
llCarruthers,  Robert,  90,  High-street,  Dumfries 
Carswell,  Thomas  Eetson,  19,  Cheetham-place,   Cheetham   Hill 
Manchester 
IjCarteighe,  Michael,  ISO,  Xew  Bond-street,  W. 

Cartmell.  Alfred,  Alexander-road,  Burton-on-Trent 
llCarulla,  F.  J.  R.,  84,  Argyle-terrace,  Rose  Hill-street,  Derby 
Case,  T.  B.,  B.A.,  Beam  Hall,  Oxford 

Cassal,  C.  E.,  Testry  Hall,  Mount-street,  Grosvenor-square,  AV. 
Catherall,  Ezra,  7,  Portman-terrace,  Taunton 
Chaloner,  George,  30,  Weston-park,  Crouch  End,  X. 
Chamberlain,  A.  G.,  Rugby 

Chamber.-,  J.  F.,  Grammar  School,  Durslc}-,  Gloucestershire 
Chambres,  Gordon  Crewe,  Rev.,  Grammar  School,  Wigau 
||Chance,  Alexander  M.,  Alkali  Works,  Oldbury,  near  Birmingham 
iiChandler,    Charles    F.,     Ph.D.,     Columbia    College,    41,    East 

49th-street,  New  York 
Chandler,   William   H.,  Prof.,   Lehigh    University,  Esthlehem, 

Pennsylvania 
JlChaplin,  Edward  Mitchell,  Ph.D.,  60.  Westgate,  Wakefield 
Chapman,  A.  J.,   Burleigh  House,  Yerbury-road,  Upper  Hollo- 
way,  X. 
Chapman,  Alfred  C,  F.I.C.,  23,  Leadenhallstreet,  E.C. 
Chapman,  Edward,  Hill  End,  ilottram,  Manchester 
Chapman,    Herbert    M.,    The   War    and    Sporting    Smokeless 

Powder  Company,  Trimley,  Suffolk 
Charles,  Rhys  Pendrill,  Plus  Xewydd,  Xeath 
Chattaway,    F.  D.,    D.Sc.    Lond.,  Ph.D.    Mun.,    B.A.    Oxen., 

Chemical  Laboratory,  St.  Bartholomew's  Hospital,  E.C. 
Chattaway,  W.,  Apothecaries'  Hall,  E.C. 
Cheadle,  Walter  W.,  B.A.,  19,  Portman-street,  W. 
Cheetham,   T.   A.,   Allan   Glen's  School,   68,  X'orth    Hanover- 
street,  Glasgow 
Cheshire,  H.  F.,  Public  Analysts'  Laboratory,  Hastings 
[Chester,  Edward  D.,  120,  Bishopsgate-street  Within,  E.C. 
Cheverton,  George,  F.L.S..  South  Lawn,  Tunbridge  Wells 
ijChild,  Gilbert  W.,  Holywell  Lodge,  Oxford 
Childs,  Christopher,  M.D.,  Oxon,  10,  Manchester-square,  W. 
Cholerton,  A.  F.,  Lyndum  House,  Lincoln-street,  Leicester 
llChorley,  John  C,  Lodge-lane,  Bewsey,  Warrington 
Christopher  G.,  Walkden  Works,  Yerney-road,  Bermondsey,  S.  E, 
Chrystal,  William  J.,  7,  West  George-street,  Gla.?gow  ;  and  Shaw- 
field  Works,  Rulherglen,  near  Glasgow 
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Date  of  Election. 
Mar.  3,  1856 
April  19, 1888 

Dec.  15,  1892 
Dec.  7,  1876 
Feb.  16,  1852 
April  15,  ]  886 

Dec.  7,  1882 
May  4,  1893 

Feb.  21,  1889 
Dec.  4,  1873 

May  20,  1875 
May  19,  1856 
Feb.  7,  1878 

Mar.  18,  1869 

Feb.  .3,  1887 

Dec,  3,  1896 
Mar.  6,  1890 
May  16,  1895 
Dec.  18,  1879 

Dec.  2,  1880 
Dec.  5,  1895 
Dec.  7,  1893 

Feb.  16,1888 
Feb.  17,  1881 

Mar.  5,  1885 
Feb.  19,  1891 
April  19, 1883 

June  21,  1883 
Mar.  1,  1883 
Xov.    6.  1873 

June  16,1881 


Trans. 
Trans. 


Trans. 
Trans.' 


Trans. 


Trans.  I 


Trans. 
Trans. 


Church,  .Vrthur  Herbert,  F.R.S.,  Shelsley,  Kew,  Surrey 
Claisen,  Ludwig,  Ph.D.,  Chemisches  Laboratorium,  Techni.sche 

Hochsehule,  Aachen,  Prussia 
Clark,  Ernest  Victor,  34,  St.  Aubyns,  Hove,  Sussex 
Clark,  John.  Ph.D.,  138,  Bath-street,  Glasgow 
Claudet,  Ficderic,  6,  Colemanstreet,  E.C. 
Clayden,  Arthur  \V.,    M.A.,    F.G.S.,    St.   John's,   Polsloe-road, 

Exeter 
Clayton,  E.  Godwin,  F.l.C,  32,  Holborn-viaduct,  E.C. 
Clayton,    George,  School    of  Pharmacy,  100,  Burlington-street, 

Manchester 
Clayton,  John  William,  Bentfield,  Alma-road,  Aigburth,  Liverpool 
Cleminshaw,  Edward,  M.A.,  Alkali  Works,  Oldbury,  near  Bir- 
mingham 
Clerk,  Dugald,  18,  Southampton-buildings,  Chaucery-lane,  "SV.C. 
Clift,  Samuel,  63,  Dudley-road,  West  Bromwich 
Cloud,   Thomas   Charles,  A.R.S.M.,   Walaroo  Smelting  Works, 

Walaroo,  South  Australia 
IICloTves,    Frank,    D.Sc,    University    College,    and   Tattershall 

Corner,  The  Park,  Nottingham 
Coates,  AVilliam  Henry,  M.A.,  M.B.,  L.S.Sc,  M.R.C.S.,  L.R.C.P., 

L.S.A.,  Bleak  House,  Patrington,  Yorkshire 
Cobb,  W.  AV.,  M.A.,  Hilton  House,  Atherstone 
Cobbold,  Paul  Alexander,  M.A.,  Haileybury,  Ontario,  Canada 
Coblentz,  V.,  115-119,  W.  68th-street,  New  York 
Cochran,    Michael,    M.A.,    Wiesbaden,    Kollupitiya,   Colombo, 
Ceylon 
IJCockburn,  Arthur  Cecil,  22,  Streatlcy-road,  Broudesbury,  N. 
Cockburn,  G.  B.,  B.A.,  St.  George's  Hospital,  S.W. 
Cocking,    Allan    Thomas,   Rowley    Robert-road,    Handsworth, 

Birmingham 
Cocking,  Lewis  Smith,  Wharf  Mills,  Apsley,  Huddersfield 
11  Coffin,   Walter   H.,   94,   Cornwall-gardens,   South   Kensington, 

and  Junior  Athenaeum  Club,  S.W. 
Cohen,  Julius  B.,  Yorkshire  College,  Leeds 
Colefax,  Arthur,  Ph.D.,  M.A.,  4,  Brick-court,  Temple,  E.C. 
Coleman,  Joseph  Bernard,  S.W.  Polytechnic  Institute,  Manresa- 

road,  Chelsea,  S.W. 
Coleman,  T.H.,  BrynEdwyn,  Regent-street,  Wrexham 
CoUenette,  Adolphus,  11,  Commercial-arcade,  Guernsey 
Collens,    Edward,    Stourbank     House,    Stourport,    Worcester- 
shire 
Collett,  John  Marton,  Guys  Cliff,  Wotton,  Gloucester 
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Date  of  Election. 


Feb.     5,  1885 

Trans. 

Feb.  18,1892 

Fel).     6,  1890 

Feb.    16,  1888 

Mar.  17,  1887 

Trans. 

May  15,  1890 

May     5,  1892 

June  18,  1891 

Feb.  18,  1875 

Aprill9,1883 

Feb.  15,  1877 

Jan.  18,  1866 

Trans. 

Dec.     2,  1875 

Trans. 

Nov.    5,  1874 

May  16,  1895 

Dec.    4,  1890 

Feb.    2,  1S83 

Nov.  15,  1888 

April  17, 1897 

Jan.  17,  1889 

Dec.  15,  1892 

Feb.  16,  1888 

May     7,  1891 

Dec.     6,  1894 

Proc. 

Aprill5,1880 

Feb.     6,  1890 

Feb.  19,  1891 

Trans. 

Mar.    1,1866 

Dec.     6,  1888 

Aprill7,1890 

Dec.     3,  1891 

June  15,  1893 

Trans. 

June  16,  1892 

llCollie,  J.  Norman,   Ph.D.,  F.R.S.,  16,  Campden  grove,  Kensing- 
ton, W. 
llCollins,  Hugh  Rrown,  B.Sc,  121,  West  George-street,  Glasgow 
Collins,  Sydney  Hoare,  East  l..ynne,Dehra  Dun,  N.-W.Prov.,  India 
Collins,  W.  Hepworth,  Bradford-l)uildings,  Bolton 
llCoIman,  Harold   G.,  Ph.D.,  23,  Stirling-road,  Edgbaston,  Bir- 
mingham 
Colwell,  James  Kear,  F.I.C.,  Clerkenvvell  Town  Hall,  Roseberry- 

avenue,  E.C. 
JlCsmyns,  Frank  B.  A.,  6,  MonI ague-terrace,  Newbury,  Berks 
Congdon,  Prof.  Ernest  A.,  The  Drexel  Institute  of  Art,  Science, 

and  Industry,  Chestnut-street,  Philadelphia,  Penn,  U.S.A. 
Connor,  Charles  C,  B.A.,  Notting-hill  House,  Malone,  Belfast 
llConrad,  Edwin  C,  12,  Briggs-street,  Norwich 
Conroy,  Michael,  Woodstock,  New  Brighton,  Cheshire 
IlConroy,  Sir  John,  Bart.,  F.R.S.,  Balliol  College,  Oxford 
iJCook,  E.  H.,  D.Sc.  (Lond.),  the  Clifton  Laboratory,  27.  Berkeley<- 

squnre,  Clifton,  Bristol 
Cook,  Edward  Rider,  East  London  Soap  Works,  Bow 
Cook,  Herbert  W.,  Prestburg-villa,  Park-lane,  Macclesfield 
Cooke,  Arthur  William,  c/o  W.  Bettel,  Esq.,  Box  647,  Johannes- 
burg, S.A.R. 
Cooke,  F.  Barker,  F.I.C.,  Messrs.  Bostock  and  Co.,  South  Dock, 

Garston,  near  Liverpool 
Cooley,  Walter  Bromley,  5,  Dudley-street,  Wolverhampton 
Coombes,  W.  Johnstoun,  Pilmuir,  Falmouth,  Cornwall 
Cooper,  Albert,  Grimston  Lawn,  Haven  Green,  Ealing,  W. 
Cooper,  Arthur  James,  Minavon  Park-avenue,  Worcester 
Cooper,  Astley,  Oatlands  Chemical  Works,  Mean  wood-road,  Leeds 
Cooper,  Walter  Johnson,  South  Wales  Cement  Works,  Penarth, 

near  Cardift' 
Coote,  A.  H.,  1,  Mycene-road,  Blackheath,  S.E. 
Copas,  Edwin  Charles,  M.A. 
Coppock,  J.  B  ,  Harris  Institute,  Preston 
Corbett,  Charles  Henry,  the  Avenue,  Trowbridge,  Wilt.s 
JlCorfield,  W.  H.,  M.A.,  IM.D.  (Oxon),  F.G.S.,  Professor  of  Hygiene 
and  Public  Health,  University  College,  W.C.,  and  19,  Saville- 
row,  W. 
!|  Cornish,  Vaughan,  Branksome  Cliff,  Bournemouth. 
Corrie,   David,    Nobel's    Explosives    Company,   West    Quarter 

Factory,  Polmont  Station,  N.B. 
Cory,  G.  E.,  M.A.,  St.  Andrew's  College,  Grahamstown 
Coste,  John  Henry,  206,  Amhurst-road,  Hackney,  N.E. 
llCouldrey,  Henry,  H.M.'s  Mint,  Bombay,  India 
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Date  of  Election. 

Dec.  17,  1885 

Dec.  16,  1885 

Trans. 

Dec.     7,  1882 

Feb.    6,  1873 

April  19, 1888 

Dec.    2,  1886 

Dec.     4,  1873 

Dec.     1,  1870 

Trans. 

Dec.  15,  1892 

Feb.  20,1896 

June    3,  1875 

Dec.     7,  1893 

Mar.  16,  1882 

Mar.    4,  1897 

May  20,  1875 

Mar.    3,  1887 

April  4,1839 

June  20,1878 

Dec.     5, 1895 

May  20,  1886 

Trans. 

Dec.     3,  1857 

Trans 

Feb.     6,  1879    Trans. 

Dec.     3,  1896 

Dec.     4,  1890     Trans 


June  18, 1896 
Feb.  21, 1895 
Dec.  2,  1880 
Dec.  1,1887 
Mar.  4,  1897 
June  20,  1895 
June  19,  1884 

Mar.  17,  1837 

Dec.  27,  1875 
Dec.  15,  1881 

Dec.    5,1895 


Trans. 


Trans, 


Cousins,  Vrilliam  J.,  11  and  12,  Southampton-buildings,  Chancery' 

lane,  "W.C. 
llCoutts,  Francis  J.  H.,  Green  Mount,  Plymouth-grove,  Manchester 
jlCowie,  Thomas  R.,  Merchant-street,  Eangoon,  Burmali 
Cownlej",  Alfred  J.,  1 3,  Fenchurch-avenue,  E.G. 
Cowper,  Joseph,  50,  King-street,  Penrith 
Cox,  Elienezer  John,  Orwell  Bank,  Greenfield-road,  Harbome, 

Birmingham 
Cox,  Samuel  Herbert,  13.  St.  Heleu's-place,  London,  E.G. 
Crafts,  Prof.  J.  M.,  59,  Marlborough-street,  Bo.=4ton,  Mass.,  U.S.A. 
Craig,    Andrew   "William,   77,   Peel  street,    North    Melbourne, 
.    Victoria 

Craig,  James,  M.  A.,  B.So.,  4,  "West  Garden-street,  Glasgow 
llCrampton,  George,  St.  George's  Club,  Hanover-square,  W. 
Craw,  John  A.,  Bertheau  Str.  6,  Gottingen 
li  Crawley,  H.  Howard,  Saugeen  School,  Bournemouth 
Creasey,  C.  H.,  78,  Baggeholme-road,  Lincoln 
Cresswell,  Charles  Gerard,  Ermyn{;arth,  Ashtead 
Cribb,  Cecil  H.,  B.Sc,  136,  Shaftesbu^y•a^  enue,  W. 
Cridland,  Francis  E.  J.,  Analytical  Laboratory,  192,  Palmerston- 

buildings,  Old  Broad-street,  E.G. 
Griper,  William  Pisdon,  Chemical  Works,  Koimagar,  Calcutta 
Crocker,  C,  St.  Peter's-road,  Coclcett,  Swansea 
|;Crompton,  Holland,  Heath-house,  New  End-square,  Hampstead 
ilCrookes,  Sir  "William,  F.R.S.,  7,  Kensington  Park-gardens,  W., 
and  AthenEeum  Club,  Pall  Mall,  S.W. 
Cross,  Charles  Frederick,  4,  Xew-court,  Lincoln' s-inn,  "W.C. 
Cross,  G.  H..  B.Sc,  Balliol  College,  Oxford 
Crossley,  Arthur  "W.,  M.Sc.  (Vict.),  Ph.D.,  Chemical  Laboratory-, 

St.  Thomas's  Hospital,  S  E. 
Grossman,  C.  M.,  B.Sc ,  23,  Eustonbuildings,  N.W. 
Grossman,  Tom,  40,  Goldhurst-street,  Oldham. 
Crow,  John  Kent,  D.Sc,  23,  Vanburgh-hill,  Blacldieath,  S.R 
ilCrowther,  H.  "Woodward,  The  Beeches,  "West  Bromwich 
Crowther,  Jame.*,  B.Sc  ,  West-field,  Lightcliffe,  Halifax 
Croysdale,  John,  Whitley  Bridge,  R.S.O.,  Yorkshire 
Crumble.  William  D.,  146,  Washington-street,  East  Orange,  New 

Jersey,  U.S.A. 
Cundall,  J.  Tudor,  B.Sc,  Edinburgh  Academy,  Henderson-row, 

and  1,  Deom-park-crescent,  Edinburgh 
Curphej',  W.  S.,  15,  Bute-mansions,  Glasgow 
llCustance,  John  D.,  Prof,  of  Agriculture,   Forest-hill-house,  near 
Newport,  Isle  of  Wight 
Cuthbertson,  Gurney,  69,  Shoreham-street,  Sheffield 
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Date  of  Election. 

Feb.  15,  1894 

Dec.  7,  1882 

June  16,  1887 

April  15,  1850 

Feb.  18,  1892 

^OT.  15,  1852 

Dee.  3,  1891 

May  4,  1871 

Trans. 

Xov.  8,  1886 

Nov.  18.  1875 

Feb.  16,  1893 

May  18,  1876 

Feb.  1,  1866 

Trans. 

May~  6,  1858 

Tran.s. 

Feb.  16,1882 

Trans. 

Feb.  15,  1894 

June  18,  1896 

Dec.  17,1857 

June  6,  1872 

Trans. 

Jan,  20,  1876 

Mar.  4,  1897 

Dee.  7,  1876 

Feb.  21,  1895 

Nov.  20,  1890 

Mar.  17,  1881 

Trans. 

Mar.  4,  1886 

Mar.  3,  1859 

Trans. 

May  7,  1885 

Trans. 

Dec.  3,  1874 

April  1,  1869 

Tran.?.! 

Dec.  15,  1881 

Dec.  15,  1892 

Mar.  6,  1890 

Dec.  1,  1870 

Proc. 

Mar.  4,  1386 

Dains,  Herbert  H.,  F.F.C,  c/o  Messrs.  Macfadren  and  Co.,  AHn- 

chester-house.  Old  Broad-street,  E.G. 
Dampier,  Henry  L,,  Hill  Brow,  Strood,  Kent 
Daniell,  L.  C,  Koyal  Standard  Brewery,  Tamwoitli,  X.S.W, 
JIDanson,  Joseph, 

Darbishire,  Francis  V.,  Eossplatz  12,  I.,  Leipzig 
Darby,  Stephen,  140,  Leadenhallstreet,  E.G. 
Darling,  Thomas,  Adderstone  House,  Berwick-on-Tweed 
Darling,  William  Howarth,  126,  Oxford-street,  Manchester 
Davenport,  Bennett  F.,  M.A.,  M.D.,  161,  Tremcnt-sficot,  Boston, 

Mass.,  U.S.A. 
||Davey,  G.  W.,  Bleak  House,  Barking  Creek 
Davey,  George,  111,  Windmill-street,  Gravesend 
||Davidson,  Joseph,  Green  Bank,  Holywell-green,  near  Hal'fax 
IIDavies,  Arthur  E.,  Ph.D.,  Tweedbank,  West  Savile-road,  Edin- 
burgh 
Davies,  Edward,  The  Laboratory,  28,  Chapel-str;tt,  Liverpool 
Davies,  G.  W.,  8,  Spring-hill,  Stockport 
Davies,  S.  H.,  Rowntree's  Cocoa  Works,  York. 
Davies,  J.,  Bute  Chambers,  Bute-road,  Cardiff 
IIDavis,   J.    Frederick,   F.G.S.,  Archbrook,    Biid!ei-h  -  Salterfon, 

Devon 
IIDavis,  Richard  Hayton,  26,  Regent-parade,  Harrogate 
Davis,  T.  Sebastian,  199,  South  Lambethroad,  S.W. 
Davis,  W.  A.,  Mertoa-house,  Braintree,  Essex 
IIDavis,  AValter  Charles,  The  ("hestnuts,  Durdham  Do.vn,  Bristol 
Daw,  F.  W.,  Eureka-place,  Ebbw  Vale,  Moniuouthshire 
Day,  Charles  Edwin,  145,  Abbey-road,  Barrow-in-Furness 
IIDay,  T.  Cuthbert,  36,  Hillside-crescent,  Edinburgh 
Deane,  Leo.  M.,  Chemical  Research  Lnboratory,  Me;isr.s.  Kynock, 

Limited,  Lion  Works,  Witton,  Birmingham 
Debus,    Heinrich,    Ph.D.,    F.R.S.,    4,    Schlan-enweg,     Cf.ssel, 

Provinz  Hessen,  Germany 
Dechan,  Martin,  Chemical  Laboratory,  5,  Oliver-place,  Hawick 
Deck,  Arthur,  9,  King's-parade,  Cambridfre 
Deeriiig,    W.    H.,    9,    Harvey-villas,   Hervey-road,    RIackheath, 

S.E. 
Demarcay,  Eugene  Anatole,  8bis,  Bd.  de  Courcelles,  Paris 
Denison,  Joseph  R.,   1,  Parlc-view-terrace,  .'\[annir:gham,  Brad- 
ford 
Dennant,  John,  F.G.S.,  Russell-street,  Camberwell,  Victoria 
Dewar,  J.imes,   Prof.,  M.A.,  LL.D.,  F.E.S.,  Royal   Institution, 

Abermarle-street,  W. 
IIDey,  Preo  Lall,  4,  Beadon-street,  Calcutia 

b2 


20 


FELLOWS    OF    THE    CHEMICAL    SOCIETT. 


Date  of  Election. 

June  17, 1880 

1 

1 
Mar.    4,  1 897  ; 

April  15,  1880 

! 

April  18,  1872  ' 

May     4,  1?93 

1 

Dec.     1,  1887 

Feb.     2,  1860 

Trans. 

Fab.     5,  1885 

Trans 

Feb.  20,  1896 

1 

June    7,  1894 

Feb.     3,  1876 

Trans.! 

1 

May     4,  1893 

Dec.    5,  1895 

Dec.  18,  1862 

April  17, 1890 

June  15,  1882 

Trans. 

Mar.     3, 18S7 

Trans. 

Dee.     2,  1S75 

Trans. 

Aprilig,  1888 

Nov.  18,  1886 

May     6,  1892 

Dec.    6,  1S94 

Proc. 

June    7,  1894 

'  Trans. 

May     5.  1892 

May  20,  1886 

1  Trans. 

May  20,  1886 

Dec.     6,  1888 

Nov.  20,  1884 

Feb.     S,  1887 

Feb.  21,  1884 

-Tune  18,1891 

.Feb.  16,  1893 

May   16,  1895 

Dey.    Kanny    Lall,     Eai    Bahadur     C.I.E.,    4,    Beadon-street, 

Calcutta 
Diamond,  William,  Pyebridge,  Alfreton,  Derbyshire. 
Dibdin,  W.  J.,F.I.C.,  Mayfield,  Grange-road,  Sutton,  Surrey 
Dickenson,  Arthur  John,  F.I.C.,  4,  Shadeloesroad,  New  Cross, 

S.E. 
Dickinson,  Henry  Winram,  South  Kensington  Museum,  S.W. 
Dickson,  T.  Arthur,  Estate  Office   Over.stone  I'ark,  Northampton 
;|Divers,  Edward,  Prof.,  M.D.,  F.R.S.,  Hongo,  Tokyo,  Japan 
Dixon,  Augustus  Edward,  M.D.,  Queen's  College,  Cork 
Dixon,  Frank,  B.Sc,    The    Foundation    School,    Whitechapcl- 

road,  E. 
IIDixon,  George,  B.A.,  Trinity  College,  Cambridge  n.nd  St.  Bees, 

S.O.,  Cumberland 
IIDixon,  Harold  B.,  F.R.S.,  Owen's  College,  Manchester 
Dixon,  Harry  W.,  20,  Moor-crescent,  Hucslet,  Leeds 
Dixon,  \y.,  102,  Spring  .street.  Bury 

Dixon,  W.  A.,  Technical  Coll.,  Harris-street,  Sydney,  N.S.W. 
Dixon,  William,  4,  Park-place  East,  Sunderlanrt 
Dobbie,    James   Johnstone,     M.A.,    D.Sc.    University    College, 

Bangor,  N.  Wales 
Dobbin,  Leonard,  Ph.D.,  Chemical  Laboratory,  New  University- 
buildings,  Edinburgh 
Dodd,  T.   H.,  Chemical  Department,  Pvoyal  Arsenal,  \^  oolwich, 

S.E. 
||Dodd,  William  Henry,  8,  Kempson-road,  Walham-grecn,  S.W. 
Dodd,  W.  Ralph,  Oakdene,  Bush-hill  Park,  Enfield 
Dodds,   George  Price,  9,  Daj'-street,  Sandyford-road,  Newcastle- 

on-Tyne 
Doherty,  W.  M.,  Government  Laboratory,  Sydney,  N.S.W. 
Donald,  George,  1,  Park-terrace,  Longside,  Glasgow 
Donaldson,  Hudson,  The  Laurels,  St.  Catharine's-road,  Grantham 
Doran,  Robert  Elliott,  Chemical  Dept.  Queens  College,   Cork 
Dormer,  Richard,  Garston. 

Douglas,  William,  A.LC,  Diamond,  Demerara,  British  Guiana 
Down,  Frederick  J.,  Glengariff,  Milton-road,  Harpenden,  Herts. 
Downes,  Arthur  H.,  M.D.,  Local  Go\ernment  Board,  Whitehall, 

S.W. 
Draper,  Henry  Carter,  The  Lodge,  Clonsilla,  Ci^.  Dublin 
Dreaper,  W.  Porter,  Clifton  Villa,  Coggeshall-road,  Braiutree, 

Essex. 
Dreyfus,   Charles,    Ph.D.,   The   Clayton    Aniline  Co.,   Clayton, 

Manchester 
Druce,  E.,  Agricultural  College,  Holmes  Chapel,  Cheshire 
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Date  of  Election. 
Dec.     4,  1890 

Feb.  16,  1893 

Mar.  4,  1897 
May  5,  1892 
Feb.  21,  1884 

Jan.  17,  1889 
Dec.  5,  1889 

June  16,  1881 
Dec.  6,  ]  894 
Dec.  17,  1863 
Feb.  15,  18.94 
June  18,  1891 

Dec.  3,  1896 

Dec.  6,  1894 
Tune  7,  1888 
Dec.  7,  1882 
Feb.  16,  1893 

Dec.  3,  1885 

Dec.  18,  1879 

Jan.  19,  1860 

May  7,  1896 

June  1, 1871 
Dec.  6,  1883 
Dec.  6,  1894 
Dec.  6,  1883 
Djec.  15,  1892 
Dec.  16, 1875 
Feb.  6,  1890 
:Nov.  19,  1885 

Mar.  1, 1883 

Feb.  7, 1882 


Trans 


Proc. 


Trans. 
Trau8.^ 

Proc. 


Trans. 
Trans. 
Trans 

Trans. 


IIDudley,  William  L.,  Prof.  Yanderbilt  ITniv.,  Nashville,  Tennes- 
see, U.S.A. 
;]Dufton,  Samuel    Felix,   B.A.,  D.Sc,   6,   Park-road,  Red  Hill, 
Surrey 

Dufty,  Lawrence,  33,  Broomliall-place,  Sheffield 

Duffield,  Walter  William,  5,  A.shingion-road,  Parson's  green, S.W. 

Duggan,   T.  R.,  Sunny-bank,  Yanburgh-hill,   Westcombe-park, 
Blackheath,  S.E. 

Duisberg,  Dr.  Carl,  Elberfield,  Germany 

Dukes, Thomas  William,  P.  T.  Peterson  and  Co.,  P.O.  Box  210, 
Johannesberg,  S.A.R. 

Duncan,  Arthur  W.,  42,  Trevelyan-street,  Eccles,  Manchester 
II  Duncan,  C.  C,  Royal  Agricultural  College,  Cirencester 

Duncan,  James,  9,  Minclng-lr.ne,  E.G. 

Duncan,  Dr.  John,  St.  Petersburg,  Russia 

Duncan,    William,    The   Laboratory,    65,   Bath-row,  Edgbastcn, 
Birmingham 

Duncan,  AYilliam,  Royal  Dispen.sary,  21,  W.  Richmond  street, 

Edinburgh. 
]|Dunn,  Fred.,  SI 6,  Flinders-lane,  Melbourne 

Dunn,  John,  B.Sc,  Morgan  Academy,  Dundee 

Dunn,  J.  T.,  D.Sc,  Iforthern  Polytechnic  Inst.,  HoUoway,  N". 

Dunnington,    Francis    P.,    University    of    Ya,    Charlottesville, 
U.S.,  N.A. 

Dunstan,  M.  J.  R.,  M.A.,  F.R.S.E.,  Newcastle  Circus,  The  Park, 

Nottingham 
i  Dunstan,  Wyndham  R.,  Prof.,   M.A.,  F.R.S.,   Scientific-  Depart- 
ment, Imperial  Institute,  S.W 

Dupre,   August,  Ph.D.,   F.R.S.,   Westminster  Hospital  Medical 
School,  Caxton  street,  Westminster,  S.\Y. 

Durant,  H.  T.,  P.  0.  Box  1891,  Rand  Central  On   Reduction 

Co.,  Johannesberg,  S.A.R. 
IIDurham,  Henry,  32,  Fitzroy-street,  Fitzroy-square,  W. 

Durrant,  Reginald  G.,  M.A.,  The  College,  Marlborough,  Wilts 

Dutson,  L.  B. 

Dutta,  Ramchandra,  Medical  College,  Calcutta 

Duxbury,  Thomas,  4,  Grosvenor-chas.,  Deansgate,  Manchester 
i|Dyer,  Bernard,  D.Sc.  (Lond.),  17,  Great  Tower-street,  E.C. 

Dymond,  Thomas  Southall,  78,  Duke-street,  Chelmsford 

Dyson,   Gibson,    Ph.D.,    HomeGeld,     Middleton-road,     Hio-her 
Crumpsall,  Manchester 

Dyson,  Septimus,  2,  Exchange-place,  Middlesbrough 

Earl,  Alfred  George,  M.A.,  Ferox  Hall,  Tonbridge 
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Dateof  Elscticn. 
Dec.     1,  lS7o 

April  4,  IS 39 

Dec.     3,  1S91 

Feb.  1,1  SSI 
Dec.     6,  1S7S 

Mar.  1",  IS^l 
Juue  1,  1 57u 
Feb.  7,  Ibis 
May  4,  1893 
Feb.  21,  ISSi 

Mar.    4,  IS 07  | 
May     5,  1S92 
June  16,  1:87 

KoT.  20,  1SS4 
Feb.  20,  18[>6 
Dec.  1,  1864 
Dec.  20,  1883 
Xov.  17,1887 
Dec.  3,1891 
Feb.     7,1378 

DcL-.  ?,  1890 
Dej,  7,  1>93 
April  17,  1890 
Feb.     7,1373 

May  5,  1892 
Mar.  15,1888 
Feb.  16,  1893 
Mar.  4  1886 
Feb.  5,  1835 
Feb.  3,  1887 
May  16,  1895 
June  16,  1892 
Dec.     3,  1885 

Dec      :•,  1SS9 


Trans 


Trans 


Trans, 


Trans. 


Trans. 


Trans 


]Earp,  Francis  S.,  PL. D.,  Hannan's  Brown  Hill  Mihe,  Kalgoorlie, 
W.A. 

Easterfield,  Thomas  Hill,  M.A.,  Ph.D..  60,  Bateman-street,  Cam- 
bridge 

Ea.stifk,  Charles  E.,  Martineau's  Refinery,  King  Ed  ward -street, 
Whitechapel,  E. 

Eastick,  John  J.,  Millaquin  Piefinerj',  Bundaberg,  Queensland 
jlEccles,  Herbert,  Fann  Yilla,  Briton  Ferry,   and  Briton  Feny 
Steel  Works,  Glamorgan 

Edgell,  E.  Arnold,  Pier.,  M.A.,  The  College  House,  Leamington 

Edmunds,  James,  M.D.,  29,  Dover-street,  Piccadilly,  \V. 
II Edwards,  John  B.,  Ph.D. 

Edwards,  Thomas,  Brewery  House,  Ehymnej-,  via  Cardiff 

Edward.*,  Vincent,  Lawts'  Chemical  ilanure  Co.,  Barking  Creek, 
Essex 

Edwards,  W.  B.,  5,  Garlinge-road,  Brondesbury,  N.W. 

Edwards,  "Walter  N.,  4,  Heme  Hill-road,  Camberwell,  S.E. 
JEhrhardt,  Ernest,  Francis,  D.Sc.,   Ph.D.,  A.M.C.    Anilinfabrik 
Ludwigshafen-am-Ehein 

Ehrmann,  Leon,  P.O.  Box  932,  Johannesberg,  S.A.E. 

Eiloart,  Arnold,   Ph.D.,  The  Colony,  Purleigh,  Essex 

Ekin,  Charles,  143,  New  Bond-street,  W. 

Ekins,  Arthur  E.,  County  Laboratory,  St,  Albans 

Elbornc,Wiiliam,B.  A. (Cantab.), Univer.«ity  College  Hosj>ital,"\V.C. 

Elford,  Percy,  St.  John's  College,  Oxford  : 

Elliott,  Arthur  H.,  Ph.D.,  c  o  Consolidated  Gas  Co.,  4,  Irving- 
place,  New  York  City,  U.S.A. 

Elliott,  "\V.  J.,  M.A.,  Grammar  School,  Bristol 

Ellis,  C.  Sordes,  A.I.C.,24,  Athol-terrace,  Eusholme,  Manchester 

Ellis,  Thomas  Flower,  "Widmore,  Bromley,  Kent 

Ellis,   AV.  H.,   School  of   Practical  Science,    Toronto,   Ontario, 
Canada 

Ellison,  Henry,  junr.,  Whitechapel-road,  Cleckheaton 

EUwood,  Thomas  A.shcroft,  75,  Cavendish-road,  Harringay,  N". 

Elmore,  Alexander  Stanlej',  The  Old  Hall,  Knostrop,  near  Leeds 

Elworthy,  Herbert  Samuel,  19,  Hill-road,  Baudra,  Bomba}* 

Embrey,  George,  Oriel  Lodge,  Tuffleigh,  near  Gloucester 
II Emmons,  Hamilton 

Engineer,  Dr.  K.  S.,  Marine  Lines  Station,  Bombay 

Entv\-istle,  Herbert,  Patrholm,  Jlar.sland-road,  Sale 

Epps,  James,  juur.,  Xorfolk  House,   Beulah  Hill,  Upper  Nor- 
wood, S.E. 

Erskine,  J.  Kerr,  c,o  George  Goch,  G.M.  Co.,  Box  540,  Johannes- 
berg, S.A.E. 
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Date  of  Election. 
June  21,  1883 
May  1,  1362 
f  eb.  2,  1865 
Feb.  2,  1888 

June  7,  1894 
Mar.  16,  1895 
May  7;  1891 

June  15,  1876 
May  4,  1893 
June  16, 1892 

Dec.  6,  1888 

Feb.  15.  1894 
Feb.  20,  189G 

Dec.  8,  1896 


Trans.'     Esilman,  Alexander,  Fleetwood  Lodge,  25,  Eoe-lane,  Southport 
!  llEsson,  "William,  F.E.S.,  Merton  College,  Oxford 
I  IIEstcourt,  Charles,  20,  Albert-square,  Manehe.=;ter 
I  IIEstcourt,  Philip  Anderson,  Chemical   Laboratory,   20,   Albert- 
square,  Manchester 
Eumorfopoulos,  I^icholas,  B.Sc,  1,  Kensington  Park-gardens,  V.'. 
I     Eutroppe,  A.  T.,  Vancouver,  "Washington,  U.S.A. 
I     Evans,    Frederick    Arthur,    The    Cape    Copper    Co.,    Ookiep, 
I        Xaiiiaqualand,  Cape  of  Good  Hope 

Evans,  Gwilym,  7,  Stepney-street,  Llanellj%  South  "Wales 
Trans.    il  Evans,  Robert  Cecil  Turle,  2,  Clarence-road,  Brondesbury 

Evans,  Sir  John,  D.C.L.,   LL.D.,  K.C.B.,  F.E.S.,   Xash  Mills, 
Hemel  Hempstead 
I  ||Everard,  Arthur  George,  27,  Xorthcote-road,  Clapham  Junction, 
I         S.W. 

I     Ever^hed,  Frank,  Eenley,  Surrey 
Trans.      Ewan,  Thomas,  M.Sc,  Ph.D.,  The  Aluminium  Co..  Ltd.,  Oldbnry, 
near  Birmingham 
Ewen,  E.  D.,  c,o  The  AVost  Indian  Tobacco  Co.,  Port  of  Spain, 
Trinidad 


Mar.  15,1888 
May  18,  1865  j  Trans. 
Feb,  1,  188-3  ! 
Nov.  15,  18S8 
Feb  21,  1895 
Dec.  5,  1895 
Dec.  1, 1870 
Dec.     2,  1880 

Dec.  5,  1895 
Feb.  15,  1894 
May  16,  1895 
Dec.     1,  1837 

ay  17,  1888     Trans 
Dec.     5,  1378 

June  20,1872 
Feb.  4,  1864 
Feb.  21,  1889 
Nov.  16,  1882 
Dec.  5,  1895 
May  15,  1890 
May  7,  18  90  j 
Mar.    7, 1372  •  Trans. 


Faber,  Harold  X.,  Fiona,  Lennard-road,  Penge,  S.E. 
||Fairley,  Thomas,  F.R.S.E.,  17,  East-parade,  Leeds 

Fallon,  J.  H.  M.,  Casilla,  232,  Lima,  Peru 

Farlie.  John  B.,  6,  Ripon-viUas,  Ripon-road,  Plumstead,  S.E. 

Fairrie,  Henry,  253,  Vauxhall-road,  Liverpool. 

Farr,  E.  H.,  Uckfield,  Sussex 
lIFarries,  Thomas,  16,  Coleman-street,  E.C. 

llFarrington,  Thomas,  M.A.,  -5,  Summerhill-terra;-e,  Wellington, 
Cork 

Fauvel,  C.  J.,  Laboratory,  Cranford,  Middlesex 

Fawcett,  Joieph  Addey,  54,  Broxholme-road,  Doncaster 

Fawns,  Sidney,  F.G.S.,  A.I.M.M.,  P.O.,  CoolgarcUe,  "W.A. 

Fawsitt,  Charles  A.,  9,  Foremount-terrace,  Dowanhill,  Glasgow 

Fell,  John  Campbell 

Fenton,    H.  J.   H.,   M.A.,  Christ   College,  Cambridge,  and   7, 
Mortimer-road.  Cambridge 
llFerguson,  John,  Prof.,  M.A.,  L'niversity  of  Glasgow 
IIFerreira,  A.  A.,  M.P.S. 

Ferrier,  David,  1,  Edin-terrace,  Perth 

Ferrier,  James,  Columbus,  Georgia,  U.S.A. 

Fielding,  P.  J.  D.,  8,  St.  Joseph's-place,  Cork. 

Findlay,  George  H..  Burmantofi's  Brewery,  Leeds 

Fisher,  E.  H.,  The  County  Laboratory,  St.  Albans 
IJFisher,  "Walter  "William,  M.A.,  5,  St.  Margaret's-road,  Oxford 
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Date  of  Election. 
April  3,  1873 
April  18, 1872 
Feb.  15,  189i 

Dec.  3,  1896 
Aprilie,  1874 

Dec.     3,  188.5 


April  18, 1872 

June 

7,  1894 

Feb. 

18,  1892 

Dec. 

5,  1895 

Dec. 

6,  1894 

June 

16,  1859 

Dec. 

5,  1889 

May 

7,  1885 

Feb. 

21,1853 

Dec. 

6,  1894 

Nov. 

19,  1874 

Dec. 

5,  1889 

Mar. 

4,  1886 

Dec. 

7,  1893 

Feb.  2, 

1888 

Mar.  3, 

1856 

May  16, 

1895 

April  6, 

18C5 

April  4, 

1872 

May  7, 

1891 

Mar.  16, 

1882 

Dec.  5, 

1895 

June  19, 

1884 

June  21, 

1877 

Dec.  18, 

1879 

Nov.  6, 

1873 

Nov.  7, 

1842 

Trans. 


Dec.   15,  1892     Trans 


Trans 


Trans, 


Dec.  20,1847 


Trans 


Trans 


Fison,  Edward  Herbert,  Stoke  House,  Ipsvrich 
Fison,  Frederick  William,  M.A.,  64,  Pont-slreet,  S.W. 
FitzGerald,   Rev.,   Henry  Purefoy,    M.A.,  F.L.S.,    Wellington 

College,  Berks 
Fleet,  J.  T,  24,  Sheep-street,  Eugby 

Fletcher,    Fiederick    W.,    Xorth     London     Chemical    Works, 
Holloway,  N.,  and  Beaucbamp  Lodge,  Enfield 
Ij  Fletcher,    Lazarus,    M.A.,  F.R.S.,  Natural  History  Department, 

British  Museum,  Cromwell-road,  S.AY. 
II Fletcher,  Thomas  William,  Grappenhall,  AVarringtcn 
IjFlintofF,  Robert  J.  Huxby,Crump.sa!l-lane,Crumpsall,  Manchester 
Floris,  Robert  Brooke,  Church-house,  West  Hanningfield,  near 

Chelmsford 
Foakes,  Jervis  E.,  i^ledical  School,  Caxton-street,  Westminster 
Fogg,  C.  A.,  ;.9,  Park-road,  Bolton 
Fogg,  Thomas,  6,  Clarendon-gardens,  Maida-vale,  W. 
Foggie,  John,  University  College,  Dundee 
Follows,  Harold,  39,  Meadow-street,  Moss-side,  Manchester 
Foord,  George,  Royal  Mint,  Melbourne,  Australia 
IIForbes,  D.  G.,  Cue,  Murchison,  W.  Australia 
Forbes,  James,  jun.,  70,  Gracechurch-street,  E.G. 
Ford,  John  S.,  care  of  Messrs.   W.   Younger  and  Co.,  Abbey 

Brewery,  Edinburgh 
Formoy,  James  Arthur,  Cheetham,  Grange-road,  Sutton 
Forrester,  Alexander  M.,  Laboratoiy,   Port   Dundas   Chemical 

Works,  20,  Canal-bank,  Glasgow 
;,Forster,   Dr.  Martin  Onslow,  Royal  College  of  Science,  South 

Kensington,  S.W. 
Forsyth,  W.  Cay,  St.  Andrew,  46,  Queen"s-road,  Leytonstone 
IjFoster,  G.  C,  F.R.S.,  18,  Daleham-gardens,  Hampstead,  N.  W. 
Foster,  H.  Irving,  The  Elms,  Anlaby-road,  Hull 
Foster,  Dr.  M.,  F.R.S.,  Trinity  College,  Cambridge 
Foster,  Reginald  Le  Neve,  The  Firs,  Clayton,  Manchester 
IIFowler,  Gilbert  J.,  110,  Flixton-road,  Urmston,  Manchester 
llFowler,  William,  1,  Grace-terrace,  Sunderland 
Fox,  Stanley',  23,  South-road,  Fa>  ensham 
liFoye,  Martin  Hugh,  M.B.,  CM., 
Franehimont,  A.  E.  N.,  Ph.D.,  Leiden,  Holland 
Francis,  Edward,  Ivey  Bank,  Park  Valley,  Nottingham 
II Francis,  G.  Bult,  38,  Southwark-street,  S.E. 
Francis,  William,  Ph.D.,F.L.S.,  Manor-house,  Richmond,  Surrey, 

and  Red  Lion-court,  Fleet-street,  E.C. 
IIFrankland,   Sir   Edward,   K.C.B.,   D.C.L.,   F.R.S.,   The    Yews, 
Reigatehill,  Reigate 
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Date  of  Election. 
June ]6, 1881 

Dee.     2,  1880 

Mar.  21,  1867 
May  5,  1892 
May  7,  l?8o 
June  16,  1887 
Mar.  7,  1867 
April  4,  1889 

Dee.  15,  1892 

April  4,  1889 
Feb.  2,  1871 
Dec.  18,1884 
Xov.  20,  1890 
April]  5,  1880 

May  16,  1895 
Dae.     -3,  1891 

Feb.  20,  1896 
Feb.  16,  1893 
Dec.  2,  1886 
Mar.  1,  1883 

Mny  3,  1894 
Feb.  J  8,  1892 
Aprill9, 1866 

Mar.  4,  1875 

Mar.  17,  1351 
April  6,  1876 
Dec.  6,  1883 
Mar.  15,  1888 
F?b.  2h  1895 
May  4,  1893 
Dec.  5,  1896 
Nov.  15,  1888 

May  5,  1892 
Dec.    7,  1893 


Frankland,    Henry,     Streonshalk,     The    Crescent,    Linthorpe, 
Middlesbro' 
Trans.    l|Frankland,  Percy  Faradaj-,  Ph.D.,  F.R.S.,  Mason  College,  Bir- 
mingham 
IIFraser,  Dr.  Angus,  232,  Union-street,  Aberdeen 
llFraser,  James  C,  Mercantile-chas., Victoria-square,  Adelaide.S. A. 

Freear,  Harry  M.,  Hedgefield,  Harpenden,  Herts 

Freeman,  Frederick  W.,  7,  Park  Hall-place,  East  Finchley 

Freeman,  J.  Hersee,  Stratford  House,  Stratford,  E. 

Freestone,    Joseph     T.,    1,     Alcsander-terrace,     Rock    Ferry, 
Cheshire 

French,    "William,     Hightield,     135,    "Walmersley  -  road,    Bury, 
Lanes. 

Trans.      Frew,  William,  Well  Park  B^e^ye^y,  Glasgow 
Trans.    IIFriswell,  R.  J.,  1 1 5,  Darenth-road,  Stamford  Hill,  X. 

Frost,  Joe,  Moldgreen,  Huddersfield 

[Frost,  Robert,  53,  Yictoria-road,  Kensington,  W. 

Fryer,  Alfred  Cooper,  Ph.D.,  M.A.,  13,  Eaton-crescent,  Clifton, 
Bristol 

Fuerst,  A.  F.,  Ph.D.,  2-3,  Marlboroughroad,  X.W. 

Fulcher,   Lionel    William,   B.Sc,   South    Kensington    Museum, 
S.'W.,  and  56,  Buckleigh-road,  Streatham  Common,  S.W. 

Fuller,  C.  J.  P.,  Mona  House,  Horwich,  Lanes. 

Fuller,  Frederick  George,  85,  Shooters-hill-road,  Blackheath,  S.E. 

Fuller,  John,  Rookwood,  Montpelier-road,  Ealing,  W. 

Fulton,  H.  B.,  33,  St.  Dunst£,n's-road,  West  Kensington,  V»'. 

Gabb,  George  Hugh,  43,  Charlotte-street,  Fitzroy-square,  W. 

Gailleton,  Alfred  T.,  Tulloch  House,  Perth,  X.B. 

Gale,  James,  Ph.D.,  M.A.,    F.G.S.,  169,    Adelaide-road,  South 

Hampstead 
llGalton,  Douglas,  Sir,   K.C.B.,  F.R  S.,  12,   Chester-street,  Gros- 
venor-place,  W.,  and  Himbleton  Manor,  Droitwich 
i  ||Gamble,Sir David, Bart., C. 3.,  Windlehurst,  St.  Helens, Lancashire 
Gamble,  J.  C,  St.  Helens,  Lancashire 
Proc.  '   IIGarbutt,  Llewellyn,  M.A.,  10,  College-street,  Winchester 
Gardiner,  James  H.,  59,  Wroughton-road,  Balham,  S.W. 
Gardner,  H. Edward,  B.Sc,  The  College,  Epsom,  Surrey 
Trans.      Gardner,  J.  Addyman,  Chemical  Department,  Museum,  Oxford 
Gardner,  James,  80,  Healon-terrace,  Rhodes,  near  Manchester 
Gardner,  W^alter  M.,  Technical  College,  and  Fairmount,  Man- 

ningham,  Bradford 
Gargari,  Haridas,  M.A.,  Agra  College,  Agra,  India 
Trans      Garnett,  Henry,  38,  Parolles-road,  Upper  Holloway,  N.W. 
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Date  of  Election. 


Jan,  17,  1889 

Jan,   20,1876 

Aprilir,  1884 

Jan.   18,1847 

Kov.    4,  1875 

Mar.     3,  1887 

May     7,  1885 

April  17, 1879 

Dec.     3,  1896 

Feb.  21,  1889 

Dec.     3,  1891 

Feb,  21. 1895 

Nov.    4,  1875 

Dec.     6,  1888 

June    7,  1894 

Feb.     6,  IS 90 

Mar.    4,  1897 

May  16,  1889 

Mar.    5,  1885 

June  16,  1892 

Trans. 

Juno  21,  1888 

May  16,  1895 

May  18,  1841 

Trans. 

Mar.    4,1897 

Feb.     1,  1883 

Mar.  17  1881 

Aprill9, 1888 

April   6,  1865 

Dec.     .3,1885 

1 

Dec.  18,  1848 

Trans. 

Mar.     4,  1886 

Jan.   18,  1872 

May  16,  1895 

Garrett,  Frederic  Chas.,  B.Sc,  Durham  College  of  Science,  New- 
castle 
IIGaskell,  Ernest  Holbrook,  5,  The  Grove,  Highgate,  N. 

Gaskell,  Joseph,  71,  Haivorth-buildings,  Cross-street,  Manchester 

Gatty,  F.  A.,  Bannister  Hall  Works,  near  Preston,  Lancashire 

Gee,  T.  Ernest,  F.R.C.P.,  67,  Westbourne-park-road,  W. 

Geisler,   Joseph    F.,    Ph.C,   Mercantile    Exchange   Buildings, 
Hudson  and  Harrison-streets,  New  York 

Gemmell,  George  Harrison,  4,  Lindsay-place,  Edinburgh 

Gent,  \\'illiani  Thomas,  Misterton,  Gainsborough 

George,  George,  Eegent-slreet,  Kingswood,  near  Bristol. 
lIGerland,  Conrad,  M.Sc,  Ph.D.,  Municipal  Technical  Laboratory, 
Blackburn  ;  and  Accrington 

German^  George,  Junr.,  Huntingdon  House,  Ashby-de-la-Zouch 

[Gerrans,  H.  Tresawna,  M.A.,  20,  St.  Joiin-street,  Oxford 

Gerrard,  A.  W.,  Chertsey 

Geyzel,  John  Lawrence  Yan,  Surgeon-Major,  Chemical  Examiner, 
^Madras,  East  India 

Ghasvala,  B.  E.,  Grant  Medical  College,  Byculla,  Bombay 
ilGibbes,    Cuthbert    C,    M.D.,    M.C.,    L.E.C.P.    Lond.,    D.P.H. 
Cantab.,  F.G.S.,  F.L.S.,  11,  York-mansions,  Barkston-gardens, 
Earls  Court,  S.W, 

Gibbons,  J.  L  ,  The  Higher  Grade  School,  Blyth,  Northumber- 
land. 

Gibbs,  William  Taylor,  Masson  P.O.,  Que.,  Canada,  viil  New  York 

Gibson,  Adam,  c/o   Messrs.   Pinkerton,  Gibson  &  Co.,  Thistle- 
street-lane,  East  Edinburgh 

Gibson,  John,  Ph.D.,  F.R.S.E.,  F.I.C. 

Gibson,  W.  Humphrey,  122,  King's-road,  Brighton 

Gilbard,  J.  F.  H.,  8,  Glaskin-villas,  Lea  Bridge-road,  N.E. 

Gilbert,  Sir  Joseph  Henry,  Ph.D.,  F.R.S.,  F.L.S.,  Harpenden,  St. 
Albans 

Gilbody,  A.  "\V,,  M,Sc.,  Ph.D.,  Owens  College,  Slanchester 
II Gill,  E.  CiarendoQ,  Iv^^  Dene,  Christchurch,  Hants 

Gill,  E.  J.  G.,  Mellikuppam,  Madras  Presidency,  India 

Gill,  John,  Gwealhellis,  Helston,  Cornwall 
||Gillman,  A.  W.,  16.  Sus=ex-square,  Brighton 

Girdwood,  Gilbert  P.,  M.D.,  54,  Beaver  Hall  Hill, Montreal 

Gladstone,  John  Hall,  Ph.D.,  F.K.S.,  17,  Pembridgc-square,  Hyde 
Park,  AY. 

Glenfield,  Francis  W,  S.,  27,  Gloucester-gardens,  Hyde  Park- 
square,  W. 

Glover,  George  Thomas,   Corbys,  Hoylake,  Cheshire 

Goddard,  Wm.,  11,  Granvillc-road,  Middlesbro' 
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Date  of  Election. 

Feb.  21,  1895 

April   4,  1878 

May  16,  1889 

June  IS, 1896 

Dec.  15,  1892 

Dec.     i,  1890 

May    7,  1896 

Xov.  20,  IS 90 

April  21, 1S87 

Proc. 

Mar.    4,  1875 

Mar.     6, 1S90 

Feb.     1,  18S3 

Jan.   17,  1SS9 

Trans 

Feb.     6,  1879 

Mar.    4,  1897 

Trans 

June  16,  1887 

Jan.  17. 1889 

May     4,  1893 

Feb.     2,  1871 

Trans. 

Feb.     3,  1887 

Trans. 

June  19, 1884 

Feb.  15,  1894 

April  15,  1880 

Trans. 

May     1,  1862 

Dec.     5,  1S95 

Trans. 

Feb.  21,  1895 

Feb.     6,1890 

May   16,  1895 

Trans. 

June  16,  1887 

Dec.     7,  1882 

Dec.  15,  1892 

Feb.  19,  1891 

May  16,  1895 

Dec.     4,  1890 

Goldfincb,  George,  Hendon,  X.W. 

Goldschmidt,  S.  A.,  Ph.D.,  care  of  Columbia  Chemical  AVorks,  4 

to  51,  Sedgwiek-street,  Brooklyn,  Xew  York 
Goldsmith,  Byron   B.,   19,   East   74th-street,  Xe-w  York   City, 

U.S.A. 
Goldstand,  L.  F.,  Schiffbauerdamm  Xo,  30.  Berlin 
Goodall,  Walter,  Alma  House,  Pudsey,  near  Leeds 
Goodwin,  Tiiomas  S.,  Prof.,  Veterinary  College,  Buccleuch-street, 

Glasgow 
Goodwin,  William,  4,  Cowan-street,  Hillhead,  Glasgow 
Gordon,  Colin,  Storer's  Wharf.  Cubitt  Town,  E. 
Gordon,  Hugh,  M.A.  Oxon.,  The  Cottage,  Torkiugton,  Cheshire 
Gordon,  J.  G.,  Queen  Anne's  Mansions,  AVestminster,  S.W. 
Go.^.<ling,  Frank,  B.Sc  ,  Condobec,  Park  Side,  Hampton  Wick 
Gothard.  Frederic,  Bearwood  House,  Burton-on-Trent 
lIGott,  B.  S.,  B.A.,  Corinium,  St.  Mark's,  Cheltenham 
Gough,   Thomas,   Rev.,   B.Sc.  (Lend.},  King  Edward's  School, 

Ketford,  Notts 
Goulding,  Ernest,  IS  Mercers-road,  Hoilowaj-,  X. 
Cover,  Herbert  J.,  29,  Piccadilly,  Hanley,  Staffordshire 
Gow,  Robert  J.,  The  Cedars,  Hough  Green,  near  Widnes 
Gower,  Alfred  Pioland,  IS,  West  Yiew-road,  Barrow-in-Furnes.s 
;  Gowland,  William,  13,  Eussell-road,  Kensington,  TV. 
Goyder,  George  A.,  Hawkins-road,  Medindie,  Adelaide,    South 

Australia 
Grace,  W.  F.,  54,  York-road,  Hove,  Brighton,  and  The  Lake  View 

and  Boulder  Junction   Gold  Mines,  Limited,  Kalgoolie,  W. 

Australia 
Grafton,  AValter,  54,  Byron-avenue  East,  East  Ham,  Essex 
IIGraham,  C.  Colborne,  Highmoor,  Benrhydding-road,  Ilkley,  Yorks 
jjGraham,    Charles,    D.Sc,    23,    Euston-buildings,    Gower-street 

Station,  X.W. 
Graham,  Edward,  B.Sc,  The  Grange,  Woodlands-road,  Picdhill 
Grant,  D.  St.  J.,  M.A.,  M.B  ,  Lahore,  India 
Grant,  James,  9,  Arthur-street,  Prestwich,  near  Manchester 
Grant,  P.  H.,  94.  Coplestou-road,  Denmark-hiU,  S.E. 
Gravill,  Edward  D.,  F.R.M.S.,  42,  Walmsley-street,  Hull 
Gray,    George,    Canterbury     College,    Schocl    of    Agriculture, 

Lincoln,  Xew  Zealand 
Gray,  Thomas,  Andersonian-buildiugs,  204, George-street, Glasgow 
Greaves,  Robert  Bond,  77,  Netheredge  road,  Sheffield 
Greaves,  W.  A.,  Grammar  School,  Xewark 
Green,   Alfred   H ,   Oakl.imls,   Lowton   St.   Mary's,  Xewton-le- 

Vi'illows 
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Date  of  Election. 
Feb.     5,  1885 

JuDe  15,  1893 
June  16,  1887 

Dec.  5,1878 
Dec.  6,  1878 
April  2,  1874 
Dec.  3,  1885 
June  4, 1885 
May  15,  1873 

Dec.  6, 1894 
June  18,  1891 


Trans 


May 
Mar. 
Mar. 
Feb. 
Dec. 
Feb. 


7,  1885 
1,1883 
5,  1874 
20, 1896 
7,  1893 
2,  1888 
June  16,  1859 
Dec.  15,  1881 


I 
Trans,  i 


Proc. 


Trans 


Trans. 


April  17,1879 
Feb.  21,  1895 
Feb.  19,  1874 
April  15,  1880 

May     4,  1893 

Dec.  5,  1889 
Dec.  15,  1892 

Dec.  5,1895 
April  6,  1871 

Mar.  4,  1897 
June  7,  1B88 
May  16,  1895 


Dae.    6,  1888      Trans. 
Nov.    4,  1875 


Trans. 


j  Green,    Arthur   George,   13,    King's-drive,  Heaton    Moor,   near 

Stockpoit 
Green,  Arthur  Henry,  207,  Lloyd-.street,  Greenheys,  Manchester 
Green,  John  Edward,  F.I.C.,  A.R.S.M.,  1,  Queen's-road,  Urms- 

ton,  Manchester 
Green,  Herbert,  Hayle  Mill,  Maidstone 
Green,  Lawrence,  Lower  Tovil,  Maidstone 

llGreenaway.  Alfred  John,  F.LC.,  39,  Frognal,  Hampstead,  X.W. 
Greene,  William  H.,  M.D,,  204,  North  36th-street,  Philadelphia 
Greenway,  Thomas  J.,  8th  Avenue,  East  Adelaide,  South  Australia 
Greenwood,  William  Henry,  Birmingham  Small  Arms  and  ^letal 

Co.,  Adderley  Park  Works,  Birmingham 
Greeves,  Alf.,  25,  Balmuir-gardeus,  Putney,  S.W. 
Gregory,  Alfred  John,  M.D.,  B.Sc,   Colonial  Secretary's  Office, 

Cape  Town 
Gregory,  G.  M.,  Ghazipur,  N.W.P.,  India 
IIGrenfell,  Claud,  M.A.,  c  o  Miss  Boole,  16,  Ladbroke-road,  W. 
Greville,  Henry  Leicester,  Diersheim,  Churchfields,  Woodford 
Grice,  W.  T.,  9,  Dalhousie-square,  Calcutta 
Grieve,  William  Hatten,  226,  f  rieru-road,  East  Dulwich,  S.R 
Griffith,  D.  Agnew,  Ballaspet,  St.  John's,  Isle  of  Man 
Griffith,  George,  M.A.,  College-road,  Harrow 
Griffiths,   Arthur    Bower,    Ph.D.,    F.R.S.E.,   12,    Knowle-road, 

Brixton,  S.E. 
Griffiths,  Thomas,  The  Cedars,  Clapham  Common,  S.W. 
Grime,  Herbert,  11,  Church-rd.,  Chorlton-cum-Hardy.  Manchester 
llGrimshaw,  Harrj-,  Sunnyside,  North-road,  Clayton,  Manchester 
Grimwood,  Robert,  London  County  Council,  Chemical  and  Gas 

Department,  40,  Craven-street,  W.C. 
Grimwood,  Robert  George,  41,  Lady  Margaret-road,  St.  John's 

Collefre  Park,  N.W. 
Gripper,  Harold,  2,  Heald-place,  Rusholme,  Manchester 
Gronow,  William   Thoma.s,   Port  Pirie   Smelting  Works,   Port 

Pirie,  South  Australia 
Grossman,  E.  H.,  12,  Alfred-plaee  West,  S.W. 
II Groves,  Charles  Edward,  F.R.S.,  Kennington-green,  S.E.,   and 

Guy's  Hospital,  S.E. 
Guest,  E.  G.,  M.A.,  The  Grammar  School,  Kirkham,  Lanes. 
Guiterman,  Albert  L.,  Ph.D.,  36,  Primrose  Hill-road,  N.W. 
Gunn,  A.,  c  o  Messrs.  Fletcher,  Fletcher,  and  Co.,  manufacturing 

chemists,  Hollo  way,  N. 
Guthrie,  Frederick  Biekell,  Chemical  Laboratory,  The  University, 

New  South  Wales 
Guyer,  James  Brett,  Wrentham,  Higher  Erith-road,  Torquay 
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Date  of  Election. 
June    4,  1874 

Feb.  7.  1878 
June  7,  18r4 
Dee.  7,  1893 
Dee.  -16,  1886 
June  16,  1881 
Dec.  15,  1S92 


Jan.  20,  1876  ^  Trans. 
Dec.  7,  1893  J 
Dec.  3,  1891 
Jan.  17,  1889 
Dec.  .3,  1891 
April  4,  1889 

Jan.  17,  1889  Trans. 
June  1, 1876 
Dee.  18,  1884 
Feb.  16,  1893 
May  16,  1895  ^ 
May  20,  1886  j 

I 
Feb.  3,  IS 59  l 
April  17, 1890  !  Trans. 
June  7,  1888  Trans. 
Feb.  15,  1894 
May  6,  1875  Trans. 


Dec.  7,  1882 
J.in.  18,  1877 
Feb.  7,  1857 

June  15,  1893 


Dec.     5,  1895  j  Trans, 
June  IS.  1896  j 
Mar,    7,  1 872    Trans. 
Fel-.  21,  1889 


Feb.  21,  1S95 

Feb.     8,1859     Trans 


Habirshaw,    AV.    M.,    Glenwood    Work.s,  Yonkers,  Xew  York, 

U.S.A. 
I  Hadkinson,  John 

Hadley,  Arthur,  United  Breweries,  Carmarthen 
I'lladley,  Henry  Edwin,  The  School  of  Science,  Kidderminster 
Haga,  T.,  Knntstrasse  24'",  Charlottenberg,  bei  Berlin 
Hailes,  Alfred  James  de,  15,  Red  Lion-square,  ^Y.C 
Haines,    Walter    S.,   Prof.,   co   Eush   Med.   College;    Chicago, 

V.S.A. 
Hake,  H.  Wilson,  Ph.D.,  Westminster  Hospital,  S.W. 
Hale,  Henry  Ormsby,  Oundie  School,  Northamptonshire 
Hall,  A.  D.,  S.E.,  Agricultural  College,  Wye,  Kent 
Hall,  Allan  T.,  Ivy  Cottage,  Willerby,  near  Hull 
Hail,  Archibald,  34,  Bishopsgate-street,  F.C. 
Hall,   Eev.  James,    B  A.,   B.Sc,   Bancroft's  School,  Woodford, 

Essex 
Hall,  John  A.,  Vietcria  Chemical  Works,  Victoria,  B.C. 
Hall,  Samuel,  East  London  Soap  Works,  Bow 
Hall,  Thomas  P.,  JI.A.,  Ph.D..  Tabor,  Iowa,  U.S.A. 
Haller,  Albin,  14,  Piue  de  Melz,  Nancj-,  France 
Haller,  H.  L.,  109,  Tennyson-place,  Bradford 
Halliburton.  William  Dobinson,  M.D.  Loud.,  B.Sc.  Lond.,  F.E.S., 

9,  Eidgmount-gardeus,  Gower-street,  W.C. 
IIHambly,  C.  H.  Bnrbidge,  '"  Fairley,"  Weston,  Bath 
Hambly,  Frederick  J.,  Gordon's  College,  Aberdeen 
Hamilton,  James  C,  Arncliffe,  Arn.side,  via  Carnforth 
Hamilton,  Robert,  Leeds  Steel  Works,  Leeds 
Hamlet,    W.    M.,    Government    Laboratory,    Macquarie-street, 

Sydney,  X.S.W. 
Hammersley,  W.  A.  Leslie,  Bridge  House,  Leek,  SlafF. 
Hampton,  William,  38,  Lichiield-street,  Hanley 
Hanburj-,   Cornelius,    Plougb-court,    Lombard-street,   E.G.,  and 

Dynevor  House,  Eichmond,  Surrey 
Hancock,    Ernest    Albert,     Government    Analyst,     St.    Kitts, 

Leeward  Islands,  W.I. 
Hanes,  E.  S..  lOS,  Alexandra-road,  N.W. 
Hanger,  R.H.,  River?lea,  Stoneferry,  Hull 
Hannay,  .Tames  Ballantine,  Cove  Castle,  Loch  Long,  N.B.,    and 

Whitehall  Club,  S.W. 
HHanson,   Alfred    Miall,   The   Marjorie,    Whalley,   near    Black- 
burn 
Hanson,  Weldon,  30,  Baker-street,  Middlesbrough 
liHarcourt,  A.  G.  Yernon,  M.A.,  D.C.L.,  LL.D,,  F.R  S..  Cowley 

Grange,  Oxford 
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Pate  of  Klection. 
April  16, 1863 
Mar.  17,  1887      Proc. 
May     7,  1885 

Dec.  15,  1892 
Jan.   20,  1876 

June  19,  1884 
Dec.  16,  1875 
June  1,  1876 
Feb.  7,  1878 
Mar.  4,  1897 
Jan.  15,1874 

Dec.  15,  1881 
Feb.  20,  1896 
June  18,  1896 
Feb.  21,  1SS4 
Dec.  7,  1893 

Feb.  21, 1895 
Dec.  17,  1874 
June  7,  1894 

Feb.  7,  1878 

Feb.  21,  1895 
May  17,  1888 
Dec.  5,  1S95 

Feb.  15,  1894  Trans, 
June  21, 1883 


May  17,  1888 
Feb.  19,  1891 
Feb.  17,  1876 

Mar.  4,  1886 
Jan.  21,  1869 
May  7,  1891 

Mar.  IG,  1882 
Mar.  4,  1897 
Mur.  4,  1897 


Trans. 


Trans. 


llHarcourt,  L.  F.  Vernon,  M.A.,  Fairholme,  Weybridge 
11  Harden,  Arthur,  Ashville,  Upper  Chorlton-road,  Manchester 
Hards,   AVilliam    Benjamin,    B.A.    Lond.,     Science     and    Art 

Department,  South  Kensington,  S.W. 
Hardy,  James  Q.,  5,  Dalkeith  Avenue,  Dumbreck,  Glasgow 
Hargreaves,  James,  Peel  House-lane,  Farnworth,  near  Widnes, 

Lancashire 
Hargreaves,  John,  Widnes,  Lancashire 
Harkness,  William,  1,  St.  Mary's-road,  Canonbury,  N. 
Harland,  R.  H.,  37,  Lombard-street,  E.G. 
IIHarland,  William  Dugdale,  48,  King-street,  Manchester 
Harley,  Vaughan,  M.D.,  25,  Harley-street,  W. 
llHarman,    F.   E.,  M.R.A.C.,    c/o    Dr.     Piggott,    13,    Orchard- 
gardens,  Teignmouth,  Devon 
Harrington,  William  Bury,  Leeview,  Montenotte,  Cork 
Harrington,  Wm.,  9,  Edgehill,  Bransby,  Whitehaven 
Harris,  F.  W.,  Public  Analyst's  Office,  Burnley 
Harris,  Frank  VV.,  Laboratory,  G.W.  Ry.,  Swindon,  Wilts 
Harris,     Harold,     2,      Connaught-buildings,     Wotton-without, 

Gloucestershire 
Harris,  Harry,  Claremont,  Mundania-road,  Honor  Oak,  S.E. 
Harris,  Henry  Penley,  15,  Coverdale-road,  Shepherd's  Bush,  W. 
Harris,  Sydney  Walters,   15,  Lansdowne-terrace,   Walteisroad, 

Swansea 
II Harris,    Thomas  Frederick,    B.Sc,    Bromley   Lodge,  Bromley, 

Kent 
Harris,  Walter,  B.A.,  Ph.D.,  Campbell  College,  Belfast 
Harrison,  Albeit,  72,  Windsor-road,  Forest  Gate 
Harrison,    C.    E.,    B..\.,    Abbey    View,    Potters-bar,    N.,    and 

St.  George's-house,  Eastcheap 
Harrison,  Edward  Frank,  51.  Holly-avenue;  Newcastle 
l|Harrison,  Hugh  Erat,  B.Sc,  2,  Park-place,  Regent's  Park,  N.W. 

and  Faraday  House,  Charing  Cross-road 
Harrison,  J.  Burchmere,  Government  Laboratory,  British  Guiina 
Harrold,  Frederick  W.,  18,  :Maddox-street,  W. 
Harrow,   G.  H.,   Ph.D.,  Messrs.   Allsopp    and  Sons'    Brewery, 

Burton-on-Trent 
Hart,  Bertram  Harvey,  The  Elms,  Old   Charlton,  Kent,  S.E, 
Hart,  F.  W.,  Holly  House,  96,  Stoke  Newington-road,  N. 
Hart,   William  Beaumont,    Grunsmoor  Avenue,  Fairfield,  near 

Manchester 
Hartley,  Arthur,  The  Haslar-street  Brewery,  Gosport 
Hartley,  B.  G.  J.,  B.A.,  Wheaton-Aston  Hall,  Stafford 
Hartley,  Thomas,  Patwell- street,  Bruton,  Somerset 
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Date  of  Election. 

Dec.  20,  1866  I  Trans.! 

Proc. 


Feb. 

6,  1890 

Dec. 

3,  1885 

Feb. 

17,  1881 

Feb. 

15,  1894 

May 

6,  1875 

Feb. 

21,  1894 

Feb. 

18,  1892 

Dec. 

2,  1880 

May 

7,  1896 

Feb. 

2,  1888 

Dec. 

6,  1894 

Mar. 

3;  1887 

Feb. 

15,  1894 

Dec. 

1,  1887 

Dec. 

15,  1881 

Mar. 

16,  1876 

Feb. 

16,  1893 

Dee. 

3,  1891 

Nor. 

2,  1876 

Dec. 

5,  1889 

Dec. 

4, 1890 

June 

3, 1875 

Jan. 

18, 1872 

Dec. 

6,  1894 

Feb. 

20, 1896 

Feb. 

5,188.5 

Trans, 


Proc. 


Trans. 


Dec.     5.  1895  .  Trans. 

Feb.  18,  1892 
Feb.  21,  1853 
Mar.  4,  1897 
Jnne  18,  1885 
Dec.  5,  1895  I 
Feb.  16,  1871  | 
June  15,  1876     Trans, 


Hartley,  "Walter  Xoei,  Prof.,  F.R.S.,  Royal  Colleg:e  of  Science, 

Stephen's-green,  Dublin ;  and  36,  Waterloo-road,  Dublin 
Hartog,  P.  J.,  B.Sc,  Owens  College,  Manchester 
Harvey,  Ernest  Wm.,A.R.S.M.,  20,  Malwood-road,  Balham,  S."\A'. 
Harvey,  Sidney,  Canterbury 

Harvey,  AV.  Pellew.  As.<ay  and  Mining  Office,  Yaiicouver,  B.C. 
Hastings,  Henry  Mitchell,  54,  Edith-road,   The  Cedars,  West 

Kensington 
Hatfield,  J.  Adams,  89,  Bridge-istreet,  Weilnesbury 
Hatton,    William    Percy,    care   of    W.  Pi.  Hatton    and    Sons. 

Wormwood  Scrubs 
Hawkes,    Alfred   E.,  M.D.  Bruss,,  L.E.C.P.  Edin.,   22,   Aber- 

cromby-square,  Liverpool 
Hawkins,  Edgar,  M.D.,  M.A.,  M.S.,  Dispensary,  Dudley 
Hawkins,  Lewis  Walter,  20,  Korton  Folgate,  E. 
Haworth,    E.,   B.Sc,   Hyndburn-bridge,    Clayton-le-Moors,   Ac- 

crington 
Hay,  Alexander,  17,  Percival-street,  Manchester 
Hayward,  Edward  Stanley,  c/o  Mr.^.  Sanders,  109,  High-street, 

Crediton,  Devon 
Head,  C.  James,  F.LC,  104,  Leadenhall  street,  E.C. 
Head,  Harold  E'.lershaw,  5,  Ilchester-mansious,  Kensington,  W. 
Head,  Jeremiah,  47,  Yietoriastreet,  VTestminster,  S.W. 
Heath,   Arthur   John,    1,    Grove-Villas,    Kedland,    Bri.stol,    and 

Monkton  Combe  School,  lia'h 
Heath,  John  William,  33,  Upper  Gloucester-place,  W. 
Hehner,  Otto,  11,  Billiter-square,  E.G. 
Helbing,  H.  B.,  63,  Queen  Victoria-street,  E.C. 
Heller,  William  M.,  B.Sc,  59,  Ickburgh-street,  Clapton,  X.E. 
llHellon,  Robert.  Ph.D.,  Seascale,  via  Carnforth 
II  Helm,  Henry  James,  Simonstone,  Hammelton-road,Bromlcy,Kent 
Helm^^,  Albert,  M.A.,  Ph.D.,  8,  Bridge- street,  Sydney,  X.S.W. 
Helps,  J.  W.,  3,  Tavi>took-road,  Croydon 
Henderson,  George  G.,  Prof.,  M.A.,  D.Sc,  F.LC,  the  Technical 

College,  204,  George-street,  Glasgow 
Henderson,   James,  care  of  Prof.  Dr.  Lintner,    Pclyteeliuicum 

Miinchen 
Hendrick,  James.  B.Sc,  F.LC,  The  University,  Aberdeen 
Hepburn,  J.  G.,  LL.B.,  Dartford,  Kent 
Heppenstall,  Charles,  Tictoria-road,  Stanford-le-Hope,  Essex 
Hepworth,  T.  Cradock,  10,  Lysias-road,  Balham-hill,  S.W. 
Heriot,  T.  H,  P.,  23,  Wolseley-road,  Crouch  End,  X. 
Herman,  Douglas,  Eccleston-park,  Prescot 
Heron,  John,  110,  Fenchurch-street,  E.C. 
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Date  of  Election. 

Dec.     7,  1893  Hesketli,  WilUatn,  16,  New  Market-street,  Blackburn 

May     5,  1892     Trans.      Hewitt,  John  Theodore,  M.A.,    D.Sc,   Ph.D.,  People's  Palace 
Technical  Schools,  E. 

Feb.   18,  1832  Hewlett,   John   C,   40,  Charlotte-street,    Great    Eastern-street, 

London,  E.G. 

June  21,1883     Trans.    HHeycock,  Charles  T.,  M.A.,  F.E.S.,  24,  Fitzwilliani-st.,Cambridge 

Dee.     1,1864  Heywood,  Henrj-,  \Vitla  Court,  near  Cardiff 

Dec.     1,  1887  ||  Heywood,  J.  Garnett,  127,  Sutherland-avenue,  MaidaVale,  W. 

Feb.     6.  1890  Heywood,  Joseph  H,  Sparth  Cottage,  Manchester-road,   Roch- 

dale 

April  3,  1848  Heywood,  J.  S.  C,  19,  Inverness-terrace,  Kensington-gardens,  AV. 

June    1,1876     Trans.      Hibbert,  Walter,  101,  Goldhurst-terrace  East,  South  Hampstead, 
N.AV. 

June    7,  1S91  Hiehens,  J.  H.,  M.A.,  F.G.S.,The  School  House,  Wolverhampton 

Mar.  17,1881  HHiddingh,  .Michael,  Newlands,  near  Capetown 

May     7,  1891  Hiepe,  William  L.,  Ph.D.,  The  Laboratory,  Kilvert's  Building-s, 

Withy  Giove,  Manchester 
Dec.     6, 1894  Higgs,  M.  S.,  Kastleigh  Gold  Mines,  Klerksdorp,  S.A.R. 

Marchl6,1882  I   ||Hill,  Ale.xander 

Dec.   16,1858  Hill,  Alfred,  M.D.,  F.LC,  F.R.S.E.,  Medical  Officer  of  Health,  The 

Council  House,  Birmingham 
Dec.     3,  1896  j     Hill,  A.  Croft,  B.A.,  Trinity  College,  Cambridge 

Dec.     3,  1896  |   l|Hill,  C.  A.,  Hawthorns,  South-road,  Clapham  Park 

June  18,  1896  I     Hill,  E.  G.,  Prof,  B.A.,  Mnir  College,  Allahabad 

Feb.  21,   1895  Hill,  E.  H. 

May     6,1897  !     Hill,  Sydney,  11,  Salisbury -street,  Hull 

Feb,  15,1894  ;    ijHills,  Edmond  Herbert,  Capt.  R.E.,  Darland  House,  Chatham 

Mar.     5,1892  \   HHilLs,  Harold  F.,  Pine  Island  P.O.,  Kent,  Auckland,  X.Z. 

May  15,  1873  i  HHills,  Walter,  225,  O.xford-street,  W. 

Dec.     3,  1893  |     Hincley,  J.  W.,  64,  Park  Walk,  Chelsea,  S.W. 

May     5,1892  l     Hinnell,  Henry  Leonard,  41,  Corporation-street,  Manchester. 

May     3,  1894  |     Hirach,  C.  T.  W.,  M.D.,  Government  Medical  Officer,  Fiji 

Jan.  20,  1870  I     Hislop,  G.  R.,  Gasworks,  Blackstoun-road,  Paisley 

Nov.  18,  1886  I     Hislop   Lawrence,  3^^,  Slatey-road,  Eirkcnhead 

June  21,  1883  ||Hobbs,  Bedo,  The  Brewery,  High-street,  Maidenhead 

Dec.   18,  1884  1     Hodges,  Herbert  J.,  Dagmar,  Napier-avenue,  Fulham 

April  15, 1844     Trans.'     Hodges,   John  F.,  Prof.,  M.D.,   F.I.C.,   J.P.,  Queen's   College, 

Belfast,  and  Sandringham,  Malone-road,  Belfast 
Nov.  16,  1882     Trans.    IJHodgkin,    John,   F.L.S.,  F.I.C.,  12,  Dynevor-road,  Richmond- 

on-Tliames 
Dec.  18,  1879     Trans.      Hodgkinson,   W.    R.   Eaton,  Prof.,    Ph.D.,   F.R.S.E.,   8,    Park, 

I        villas,  Blackheath,  S.E. 
April  15,  1836  i     Hodgson,  Christopher,  High  House,  Eppleby,  Darlington 

April  17, 1873  l| Hodgson,  H.  Tylston,  Harpenden,  Herts 
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Date  of  Election. 

Dec. 

6 

1834 

May 

7 

1885 

Mar. 

1 

1883 

June  11 

1876 

Dec. 

3 

1885 

Mar. 

16 

1876 

Dae. 

9 

1830 

June 

18, 

1891 

Mar. 

4, 

1886 

Dec. 

5, 

1895 

Mar. 

4, 

1897 

Dec. 

2, 

1886 

Dec. 

7, 

1893 

May 

1, 

1865 

Feb. 

/ , 

1878 

Dec. 

15, 

1892 

Mar.    1,  1883 


May  17, 
Feb.  19, 
Feb.  15, 
Dec.  15, 
Dec.  15, 
Mar.  4, 
Dec.  7, 
Feb.  16, 
Mar.  17, 
Feb.  20, 
Dec.  7, 
Feb.  18, 
Nov.  3, 
April  21, 
June  20, 
Mar.  4, 
Dec.  7, 


1888 

1891 

1894 

1892 

1892 

1886 

1882 

1871 

1887 

1896 

1882 

1869 

1870 

1887 

1889 

1875 

1882 


Feb,  19,  1880 
Jan.  20,  1876 
April  4,  1889 
April  4,  1839 


Trans. 


Proc. 


Trans. 


■g,  A.  F.,  il.A.,  4,  Ciiffe-terrace,  "Woodland's-road,  Darlington 
j  Hogg,  Edward  Grindle,  1,  Southwick-street,  Hyde  Park-square,  W. 
I     Hogg,  AV.  Douglas,  M.D.,  62,  Champs  Elysees,  Paris 

Holcroft,  Harold,  M.A.,  Parkdale,  Wolverhampton 
i     Holgate,  Thomas,  12,  Hj-de  Park-road,  Halifax 
Holland,  Philip,  22,  TaTiton-street,  Gordon-square 
HoUiday,  Robert,  co  Messrs.  Read,  Holliday  and  Sons,  Limited, 

Huddersfield 
Holloman,  Frederick  R.,  c,o  Messrs.   Tennant's   Agency,  San 

Fernando,  Trinidad,  B.W.I. 
HoUoway,  George  Thomas,  57  and  5S,  Chancery-lane,  W.O. 
Holme.  A.  E.,  M.A.,  3,  Ash-terrace,  Saviile  Town,  Dewsbury 
Holme.-?,  John,  Crewe  YiUa,  Putaey  Bridge-road,  S.W. 
Holmes,  John  Winder,  Ravton-xi-towns,  Shropshire 
Holthouse,  H.  B.,  42,  St.  Ann's-valley,  Xottingham 
Holzmann,  M.,  Ph.D.,  Marlborough-house,  S.W. 
Hooker,  A.  H.,  Board  of  Health,  Cairo,  Egypt 
Hooker,   Samuel   C,   The   Franklin   Sugar  Refinery  Co.,   701, 
Front-street,  Philadelphia 
llHooper,   David,   Curator,   Economic   and  Art  Section,   Indian 

Museum,  Calcutta 
Hooper,  E.  Grant,  16,  Royal-avenue,  Chelsea,  S.W. 
llHooper,  Ernest  F.,  Wear  Fuel  AVorks,  Hendon  Deck,  Sunderland 
ilHoruby,  R.,  B.A.,  The  High  School,  Xewcastle,  Staffordshire 
Horsfall,  John,  4,  Grange-avenue,  Rawtenstall,  Manchester 
Horwill,  Edgar  E.  C,  Firs  Villa,  Fitzivilliam-road,  Clapham,  S.W. 
IjHoskins,  Arthur  Percy,  25,  Cromwell-road,  Belfast 
Hotblack,  Herbert  A.,  Cannon  Brewery,  Brighton 
Houlder,  W.  W.,  10,  Ossulton-villas,  Southall-green,  Southall 
Houlding,  William,  B.Sc,  26,  Huskisson-street,  Liverpool 
Howard,  Albert,  A,  New-court,  St.  John's  College,  Cambridge 
1;  Howard,  Alfred  G.,  Burnt  Hou.se,  Chigwell,  Essex 
Howard,  Alfred  Kingsby,  Bryntirion,  Rhyl,  X.  Wales 
I  Howard,  David,  Devon  House,  Buckhurst  Hill,  Esses 
{Howard,  D.  Lloyd,  jun.,  Alton  Lodge,  Woodford-green,  Essex 
Howard,  George  William,  Calverley,  Tunbridge  Wells 
5Ioward,  Thomas,  50,  Ellington-street,  Liverpool-road,  N. 
Howe,    J.    Lewis,    M.D.,    Ph.D.,  Prof,  of  Chem.,  Washington, 

and  Lee  L'nivereity,  Lexington,  Va.,  U.S.A. 
Howell,  Reginald,  95a,  Southwark-street,  S.E. 
Howie,  W.  L.,  Monton  Lodge,  Monton,  Eccles,  Lancashire 
Hoyle,  Richard  Ashworth,  11,  Market-square,  Lytham,  Lanes. 
Hoyles,  Henry  Richardson,  c/o  Messrs.  Treacher  and  Co.,  Byculla 
Bombay,  and  Feru-p'.ace,  1 12,  Upperthorpe,  Sheffield 

C 
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Date  of  Election, 

Mar.    2,  1871 

Feb.  21,  1895 

Feb.  21,  1878 

Feb.  15,  1894 

Trans. 

June  17,  1880 

Dee.  17,  1868 

June  18,  1896 

Dee.     5,  1889 

Trans. 

June    4,  1885 

Nov.  16,  1882 

Is^oT.  20,  1884 

April  19, 1883 

Dec.  18,  1879 

Trans. 

Dee.    7,  1893 

Mar.  IS,  1869 

Feb.     1,  1883 

D3C.     3,1885 

April  4,  1878 

Feb.  16,  1893 

Dec.     3,  1885 

Mar.  21,  1861 

Feb. 15, 1894 

Feb.     6, 1890 

Trans. 

Jan.  17,  1884 

Nov.  19,  1885 

Mar.    4,  1897 

April  19,1888 

Feb,    7,1867 

Dec.  15,  1892 

Trans. 

April   4,  1889 

Mar.     4,  1897 

Mar.    4,  1897 

Trans. 

llHudleston,  W.  II.,  M.A.,   F.G.S.,  8,  Stanhope  Gardens,  South 

Kensington,  S.AY. 
Hudson,  Perc}',  48,  Alexandra-road,  Burton-on-Trent 
Hudson,  A\"illiam,  B.Sc.  (Lond.),  The  Lilies,  Twickenham 
Hughes,  Frank,  78,  Dake-.street,  Chelmsford 
Hughes,  George  Henrj-,  Analytical  Laboratory,  Barbadoes,  West 

Indies;  and  15.5,  Fenchureh-street,  E.G. 
Hughes,  John,  Analytical  Laboratory,  79,  Mark-lane,  E.G. 
Hughes,  J.  A.,  1,  Bridewell-street,  Bristol 
Hughes,   Eobert    Edward,  M.A.,   B.Sc,    Tanbryn,  Cefn  Coed, 

Merthyr  Tydfil,  and  Education  Department,  Whitehall,  S.W. 
Hughes,  T.  Yaughan,  Princes  Chamber.*,  6,  Corporation-street, 

Birmingham 
Hughes,   Thomas,    Borough    Analyst,    West    Wharf,    GardiflF 

Laboratory',  31,  London-square,  Cardiff 
Hulme,  James,  Newton  Chemical  Works.  Hyde,  Manchester 
Eumphrys,  Norton  H.,  4,  The  Paragon,  Wilton-road,  Salisbury 
Hummel,  J.  J.,  The  Yorkshire  College,  Leeds 
Hunt,  Bertram,  216,  Sansome-street,  San  Francisco,  California, 

U.S.A. 
Hunt,  Charles,  Birmingham  Gas  Light  Works,  Windsor-street, 

Birmingham 
Hunter,  John,  29,  Chambers-street,  Edinburgh 
Hunter,    Matthew,    M.A.     Oxon,     Rangoon     College,    Lower 

Burmah 
Huntington,   A.   K.,    Prof.,    Metallurgical    Laboratory,   King's 

College,  AV.C. 
Huntly,  George  Nevill,  56,  Sheen-road,  Richmond 
Hurst,  George  H.,  22,  Blackfriars-street,  Salford 
Huskisson,  H.  0.,  5,  Gordon-square,  London,  W.C. 
Hutchinson,  Alfred,  B.A.,  B.Sc,  Bryn-y-Mer,  Saltburn 
IJHutchinson,  Arthur  M.A.,  Ph.D.,  Pembroke  College,  Cambridge 
Hutchinson,   C.   Clark,  Barrister-at-Law,  3,  Harcourt-buildings, 

Temple,  W.C. 
Hyatt,  H.,  1,  Milton-road,  Heme  Hill,  S.E. 

Ibbotson,  F.,  B.Sc,  9,  Melbournroad,  Spring-vale,  Sheffield 
Idris,  Thomas   Howell    Williams,  Pratt-street,   Camden  Town, 

N.W. 
Illnce,  Joseph,  11,  St.  Stephen's-avenue,  Shepherd's-bush,  W. 
Ince,  Walter  H.,  Ph.D.,  Port  of  Spain,  Trinidad 
Ingle,  Herbert,  Poole,  near  Leeds 

Innes,  W.  R.,  Ph.D.,  B.Sc,  Mason  College,  Birmingham 
Irvine,  Robert,  Royston,  Grantou,  near  Edinburgh 
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Date  of  Election. 
Dec.  6,  1883 
Dec.  15,  1892 
Feb.  16,  1882 
Nov.  19,  1885 

May  3,  1894 
Feb.  1,  1883 

Feb.  15,  1894 

Dec.  7,  1882 
Dec.  5,  1889 
Dec.  18,  1884 

Dec.  15,  1892 

Dec.  6,  1883 
Dec.  15,  1881 

Dec.  15,  1892 
June  16,  1887 
May  16, 1878 


Dec.  5,  1895 
Feb.  18,  1888 

Feb.  17,  1881 
Feb.  7,1878 

Feb.  6,1879 
Feb.  15,  1894 
Nov.  16,  1882 
Feb.  20, 1896 
Feb.  19,  1S91 

May     5,  1892 

May  7,  1896 
Feb.  15,  1894 

Feb,  15,  1894 


Proc. 


Trans, 


Trans 


Trans. 


Trans. 


jl Irwin.  AVilfred,  3,  Wilton  Polygon,  Clieetham  Hill,  iiancliester 
lllsaac,  John  F.  V.,  Royal  York  Hotel,  Brighton 

Isherwood,  Thomas,  B.A.,  LL.B.,  University  School,  Soutliport 

Ivatt,  Albert,  B.A.,  38,  Glisson-road,  Cambridge 

Jaekman,  Edwin  James,  60,  Belgrave-road,  Ilford 
Ij Jackson,  A.  H.,  B.Sc,  The  Electrical   Engineering  School,  3.58, 

Collins-street,  Melbourne,  Australia 
Jackson,  David  Hamilton,  M.A.,  B.Sc,   Ph.D.,  Scientific  De- 
partment, Imperial  Institute,  S.W. 
Jackson,  Edward,  27,  Beaufort-road,  Edgbaston,  Birming'iam 
llJackson,  Eric  H.,  B.Sc,  Harsfield,  Morley-road,  Southport 
Jackson,  Herbert,  3,  Amyand  Park  Gardens,  East  Twickenham, 

and  King's  College,  Strand 
Jackson,  John,  Llangorse  Villa,  Serpentine-road,   GvId    Tops, 

Newport,  Mon. 
Jackson,  Robert,  18,  Harrington-street,  Dublin 
l|Jackson,  R.  Yaleniine,   c/o  The  Scotch  and  Irish  Oxygen  Com- 
pany, Polmadie,  Glasgow 
Jackson,  Samuel,  c,  o  Binney  and  Co.,  Madras 
l|Jadhava,  K.  B.,  Nowasari,  Bombay  Presidency,  India 
Jago,  William,  F.I.C.,   Godre\-j--house,  Wilbury-avenue,  Hove, 
Brighton,  and  Cornwall-buildings,  35,  Queen  Yictoria-.'itrest, 
E.G. 
James,  Alfred,  56,  New  Broad  street,  E.G. 
|]James,  Christopher,  care  of  Elliott's  Metal  Companj',  Peiubrey 

Copper  AVorks,  R.S.O,,  Burry  Port,  South  Wales 
James,  J.  William,  Ph.D.,  29,  RedclifFe-street,  Bristol 
Jamieson,    Alexander,    5,   St.    Mark's-crescent,  Regent's  Park 
N.W. 
ty Japp,  F.  R.,  M.A.,  LL.D.,Ph.D.,  F.R.S.,  University,  Aberdeen 
Jardine,  Walter,  7,  Rockford-terrace,  Jeanfield,  Perth 
J'armay,  Gustav,  Hartford  Lodge,  Hartford,  Cheshire 
Jeffers,  E.  H.,  21,  Moatholme-road,  New  Wandsworth,  S.W. 
Jenkins,  Henry  Charles,  Royal  Coll.  of  Science,  S.  Kensington, 

S.W. 
]|Jenkius,  John  H.  B.,  Chemical  Laboratory,    G.E.  Ry.  Works, 
Stratford,  E. 
Jenkins,  J.  P.,  30,  St.  John's-road,  Clifton,  Bristol 
Jenks,    R.    Leonard,    33,   Cautley-avenue,    Clapham  Common 

S.W. 
Jennison,    Francis    Herbert,    HoUywell   House,  Theaker-Iaae, 
Armley,  near  Leeds 

t  Longstaff  JJedallht,  1891. 

0  2 
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Date  of  Election. 

Mar.    4,  1896 

Trans 

April  17,1879 

Feb.     4,  1875 

Dec.    5,  1895 

Mar.    4,  1897 

Feb.     1,  1883 

May  IC,  1872 

May  20,  1886 

Mar.    4,  1897 

May  10,  1866 

Feb.   20,  1896 

Dec.  18,  1884 

Dec.  15,1892 

May  20,  1886 

Proc. 

May  16,  1895 

April  6,  1871 

Trans. 

Dec.     4,  1873 

Trans. 

Dec.     6,  1894 

May     4, 1876 

Trans. 

May     4,  1893 

May  16,  1878 

May  15,  1890 

Feb.  18,  1892 

Trans 

Feb.  19,  1891 

May     7.  1896 

Feb.  21,  1895 

May    4,  1893 

Trans. 

Feb.  21,  1891 

May     4,  1893 

Dec.  16,  1886 

Trans. 

Feb.  17,  1881 

Trans. 

Dec.  20,  1883 

Dec.    7,  1882 

May     3,1894 

II  Jerdan,  D.  S.,  51.  A..  B.Sc  ,  Grab^ngasse,  9,  Heidelberg 

Jewson,  Francis  A.  B..  Homefield,  Station-road,  Clapham 
IJJohnson,   David,  F.G.S.,  F.R.M.S.,  1,   Yietoria-road,   Clapham 
Common,  S.W. 

Johnson,  F.  E.,  16,  Stan'ey-terraee,  Anlaby-road,  Hull 

Johnson,  Harold,  5,  Boulevard  Clovis,  Bruxelles. 

Johnson,  James  Edward.  40,  Edmiston-road,  Stratford,  E. 

Johnson,  John  Grove,  41,  Cross-street,  Finsbury,  E.G. 

Johnson,  J.  T.,  55,  South-street,  Durham 

John.'-on,  Otis   C,  Prof.,  52,  Thayer-street,  Ann    Arbor,  Mich. 

U.S.A. 
IJJohnson,  Samuel  H.,  The  Warren  Hill,  Loughton,  Essex 

Johnstone,  James,  Braehead,  Parkhill,  Rutherglen 

Johnstone,  James  D.,  9,  Orange-lane,  Montrose 

Johnstone,  William  George,  c/o  Messrs.  Warwick's,  The  Brewery, 
Newark-on-Trent 

Jones,  A.  Wentworth,  M.A.  O.xon,  M.E.C.S.,  L.R.C.P.,  Head- 
master Paddington  High  School,  W.,  and  7,  St.  Charles- 
square,  W. 

Jones,  E.  L.,4,  Back-buildings,  Llandilo 

Jones,  E.  W.  T.,  The  OaklanJs,  Wolverhampton;  and  10, 
Victoria-street,  Wolverhampton 

Jones,    Francis,   F.R.S.E.,   Beaufort    House,    Alexandra   Park, 

Manchester 
IJJones,  Geo.  Cecil,  Basingstoke  Ironworks,  Hants 
IJJones,   H.   Chapman,   Eoyal   Coll.  of  Science,  S.   Kensington, 
S.W. 

Jones,  Hedley  Gordon 

Jones,  Henry  Williams,  Spencer-park,  Coventry 

Jones,  John  Archyll,  B.Sc,  27,  Southfield-road,  Middlesborough 

Jones,  Lionel  Manfred,  St.  Dunstan's  College,  Catford,  S.E. 

Jones,  M.  William,  433,  Stretford-road,  Old  TrafFord,  Manchester 

Jones,  E.  H.,  55,  Eldon-street,  Newcastle-on-Tyne 

Joseph,  Edgar,  42,  Brondeabury-road,  Kilburn,  N.W. 

Jowett,  Hooper  A.  D.,  D.Sc,  20,  Kilmorie-road,  Forest-hill,  S.E. 

Jowett,  AVilliam  Hall,  2,  Mayfield-road,  Aigburth,  near  Liverpool 

Kiika  Sorabji,  Manekji,  Devon  Villa,  Karachi,  Sind,  India 
Kawakita,  Michitada,  Engineering  College,  Tokio,  Japan 
Kay,  William  E.,  47,  Camphillstreet,  Queen's-park,  Glasgow 

IJKeeling,  Frank,  190,  Lake-avenue,  Rochester,  N.Y.,  U.S.A. 
Keen,  Austin,  13,  Lyndewooderoad,  Cambridge 

IlKcllas,  Alex.  Mitchell,  24,  Cecile-park,  Crouch-hill,  X. 
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Date  of  ElectioD. 
Mar.  19,  1874 

April  4,  1867 
3ray  4,  1882 
Dec.  18,  1884 

Dec.  17,  1874 

Feb.  20,  1896 
Dee.  5,1889 

Feb.  21,  1895 

Dec.  20,1883 
Dec.  5,  1895 
Dec.  7,  1882 
Jan.  17,  1884 
Feb.  15,  1872 
Feb.  17,  1881 

Mar.  4,  IS 97 
Dec.  7,  1876 
Feb.  21,  1895 

Dec.  5,  1872 

Dec.  5,  1895 

Mar.  1,  1877 

May  7,  1891 

Dec.  2,  1886 
May  15,  1890 
Feb.  21,  1S95 
.Tune  19,  1873 
May  16,  1889 
Dec.  6,  1888 
June  20,  1889 

Dec.  6,  1894 
June  18,  1896 
May  3,  1894 
May  16,  1878 
Dec.  18,  1879 
Dec.  15,  1892 


Trans, 
Trans, 


I  Trans, 

I 


Trans 


Kellner,  "William,  Pli.D.,  Chemical  Department,  Eoyal  Arsenal 

Woolwich,  S.E. 
I! Kemp,  David  Skinner,  52,  Coverdale-road,  Shepherd's  Bush,  W. 
Kemp,  AVilliam  Joel,  Mountfield,  Robertsbridge,  Sussex 
Kendall,    George   Frederic,  B.A,,  The  Hollies,  Stratford-upon- 
Avon 
Kendall,  James  Alfred,  Lonesome  Chemical  Works,  Streatham 

Common,  S.W. 
Kennicott,  C.  L.,  4,050,  Ellis-avenue,  Chicago,  111.,  U.S.A. 
Kenwood,  Henry  R.,  M.B.,  CM.   (Edin.),  L.R.C.P.  (Lond.),  9, 

Alexandra-villas,  Finsbury  Park,  X. 
Kenj-on,   Rich.   E.,  B.Sc,  124,    Wilderspool-road,    Warrington, 

Lanes. 
Kerry,  William  H.  R.,  Wheatlands,  Windermere 
Kibble,  W.  0.,  G.P.O.,  Auckland,  X.Z. 
Kilner,  Frederick  James,  Royal  Infirmary,  Bristol 
Kilpatrick,  W.  Stirling,  4,  Annfield-plaee,  Glasgow 
l|Kinch,  Edward,  Royal  Agricultural  College,  Cirencester 
King,   Alfred   John,  Ingersley  A'ale,  BoUington,  near  Maccdes- 

tield 
King,  Herbert,  B.Sc,  4,  North-street,  Scarborough 
King,  J.  F.,  Laboratory  of  City  Analj'st,  Edinburgh 
KingdoD,  G.   Holman,   B.A.,    c  o    Messrs.    Crosfield,   Limited 

Warrington 
[Kingzett,  Charles  T.,  Elmstead  Knoll,  Chislehurst,  Kent 
ijKinnicut,  Prof.  L.  P.,  Worcester,  Mass.,  U.S.A. 
Kinninmont,  Alex.,  Whitehall,  Bothwell,  K.B. 
llKippirg,   F.   Stanley,  Ph.D.,  D.Sc,  F.R.S.,  7,  Milborne-grove 
South  Kensington 
Kirby,  Herbert  E.,  307,  High  Holborn,  W.C. 
Kirk,  Oliver,  19,  Carlton-road,  Workington 
IIKirkaldy,  Patrick  H.,  19,  Cliftoa-road,  Crouch  End,  X. 
||Kitchin,  Archibald,  b'.I.C,  Seragill  House,  Whitehaven 
Kitchin,  John,  The  Middlesex  Hospital,  W.C. 
||Knaggs,  Alfred  Battye,  2,  Bradley  lane,  Huddersfield 
Knight,  Frederick  Charles,  Boston  and  Colorado  Smelting  Com- 
pany, Argo,  Colorado,  U.S.A. 
Knight,  James,  M.A.,  B.Sc,  John-st.  School,  Bridgeton,  Glasgow 
Kniuht,  J.  B.,  Bushwood,  AVanstead,  Essex 
Knight,  Wm.  Albt.,  Sexey's  Trade  School,  Bruton,  Somerset 
Knights,  James  West,  County  Laboratory,  Cambridge 
Knowles,  Joshua,  Stormer-hill,  Tottington,  Bury 
Knowles,  Thomas  Torrens,  27,  Peel-street,  Princes  Park,  Liver- 
pool 
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Date  of  Election. 


June  16,  1864 
Feb.  6,  1873 

Nov.  17,  1887 

Trans. 

June  17,  1886  | 

Tran.s. 

June  8, 1885 

Dec.  15,  1892 

Feb.  17, 1859 

Trans. 

Dee.  6,  1894 

Feb.  8,  1859 

Feb.  16,  1888 

May  4,  18j3 

Dec.  15,  1892 

Trans. 

Feb.  16,  1893 

Jan.  18,  1877 

Mar.  4,  1886 

Mar.  4,  1S97 

June  18,  1885 

May  7,  1891 

Feb.  16,  1894 

Trans. 

June  21,  1883 

April  15,  ISSO 

May  7,1891 

Trans. 

Mar.  4,  1S86 

Trans 

Xov.  16,  1876 

May  7,  1806 

Feb,  6,  1890 

Trans 

June  17,  1850 

i  Trans 

June  17,  1880 

j  Trans 

Dec.  8,  1896 

Trans 

Jan.  19,1882 

Feb.  2,  1888 

Trans 

April  17, 1890 

Trans 

April  17, 1890 

Dec.  16,  1886 

Knox,  G.  "U'.,  B.Sc,  16,  Finsbury-circus,  London,  E.G. 

Koch,  AValter  Edward,  M.A.,  F.G.S.,  Sharpsburg,  Allegheny  Cy., 

Pa. 
Koga,  Yoshimasa,  The  Imperial  Mint,  0.saka,  Japan 
Kohn,  Charks  A.,  Ph.D.,  B.Sc,  20  ilulgrave-street,  Liverpool 
Koningh,  Leonard  de,  325,  Kennington-road,  S.E. 
Krause,  Dr.  G.,  Cothen,  Germany 
Kynaston,  Josiah   W.,  Chemical    Laboratory,    3,   Oak-terrace, 

Beech-street,  Liverpool 

Ladeil,  R.  S.,  67,  Church-road,  Tranmere,  Birkenhead 
lILackersteen,    Mark    Henrj-,  M.D.,  M.Pt.C.P.    Lend.,    M.R.C.S. 
Eng.,   F.L.S.,    The    Reliance     Buildings,   100,    State-street, 
Chicago,  U.S.A. 

Lafosse,  Charles  E.,  Abbotsford,  Wildercombe  Park,  Ilfracombe 

Lamb,  Edmund  George,  M.A.,  Old  Lodge,  Salisbury 
IJLamb,  Thornton  Charles,  The  Polygon,  Ardwick,  Manchester 

Lambert,  Wesley  J.,  Moda,  Constantinople,  Turkey 

Lancaster,  William  James,  F.R.A.S.,   F.E.C.S.,  F.E.M.S.;    The 
Hollies,  Handsworth  Wood,  Birmingham 

Lang,  AVilliam,  Cross  Bank,  Partick 

Lang,  W.  E.,  B.Sc,  9,  Crown-gardens,  Glasgow 

Langer,   Charles,   Ph.D.,    Hampton  House,   Milverton-terrace, 

Leamington,  Spa 
IILangham,    Rev.    E.    Norman,    M.A.    (Cantab),    F.L.S.,    Head 
Master,  Eastrick  Grammar  School,  Brighouse 

Lapworth,  Arthur,   D.Sc,    17,  Bloomsbury-square,  W.C. 

Lascellei?,  B.  P.,  B.A.,  Harrow 

Last,  Frank  B.,  Laboratory,  78,  Mansell-terrace,  Swansea 

Lauder,  Alexander,  The  Hartley  In.stitute,  Southampton 

Laurie,  Arthur  P.,  Woodside,  Baldwin  Hill,  Loughton 
II Law,  Channell,  Ilsham  Dene,  Torquay 

Law,  H.  E.,  1,526,  Vallego-street,  San  Francisco,  Cal.,  U.S.A. 

Law,  Eobert,  F.E.M.S.,  F.I.C,  The  Eoyal  Mint,  Melbourne 
IILawes,  Sir  John  Bennet,  F.E.S,.  Rothamsted,  near  St.  Albans 

Lawrance,  Henry  Awbrey,  Avondale    House,   Bree-street,   Cape 
Town 

Lawrence,  W.  T.,  B.A.,  Ph.D.,  57,  Princes  Gate,  S.W. 

Laws,  J.  Parr}-,  F.LC,  Westfield,  Bath-road,  Worcester 
JILawson,  Thomas  Atkinson,  Ph. D,  B.Sc,  114,  Ale.\andra-road, 

liLaj'cock,  William  Frederick,  Ph.D.,  2,  Park-street,  Dewsbury 
Lea,  A.  Sheridan,  D.Sc,  F.R.S.,  Caius  College  Cambridge 
li  Leach,  Walter,  21,  St.  Andrew's-place,  Bradford 
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Date  of  Election. 

Dec.  6,  1894  Trans. 

Feb.  2,  1888 

Dec.  3,  1891  Trans. 
Dec.  .5,  1889 
Feb.  15,  1894 
Dec.  6,  1883 

Feb.  1,  1883 

June  18,  1891 
Feb.  6,  1873 
Dec.  3, 1891 
May  16,  1889 

May     7,  1891     Proc. 
Jan.  17,  1889 


Dec.     3,  1891 

June  17, 1886 

Feb.  15,  1894 

Jan.  19,1882 

Feb.  21,  1895 

Trans. 

June  18, 1899 

Feb.     6, 1879 

Trans. 

Mar.  15,  1888 

Trans. 

Mar.  20,  1884 

Dec.     6,  1894 

Trans. 

Nov.  18,  1869 

Trans. 

Feb.  3  6,1888 

Trans. 

Feb.  21,  1878 

June  18,  1896 

May     5,1892 

April  15, 1886 

Trans 

Dec.     3,  1896 

Nov.  21,  1853 

Trans. 

Nov.    7,1872 

1  Trans 

June  21, 

1883 

j 

Feb.  19, 

1880 

Trans. 

Feb.     3, 

1876 

Trans. 

I  Lean,  Bevan,  D.Sc.,B.A.,  Laurel  Bank,  Ackworth,  near  Pontefract 
Lease,  Frank    E.,    Melapi    Estate,    Sandakan,    British    North 

Borneo 
Leather,  J.  "Walter,  Ph.D.,  Dehra  Dun,  N.W.P.,  India 
Ledingham,  L.  Napier,  Longley  Farm,  Longley,  near  Sheffield 
Lee.  Clifford  W.,  East  Pvand  Prop.  Mines,  Boksburg,  Transvaal 
Lee,  Herbert  C,    The  New    AVestminster   Brewery   Company, 

Earl-street,  Horseferry-road,  S.AV. 
Lee,  Robert  Brewer,  B.Sc,  B.A.,  6,  "Warwick-street,  Kensington, 

W. 
Leeds,  Frank  H.,  26,  East  Bank,  Stamford-hill,  N. 
Lees,  Charles,  Elm  "Villa,  Taunton-road,  Bridgwater 

Leffler,  Rudolf,  75,  Harcourt-road,  Sheffield 
llLegg,  John  Edmund,  M.A.,  F.LC,  The  Grammar  School,  Wood- 
bridge,  Suffolk 

Leicester,  James,  2,  Eandall-road,  Clifton,  Bristol 

Leigh,  Cecil,   Birmingham  Small  Arms  and  Metal  Company, 
Adderley  Park  Rolling  Mills,  Birmingham 

Lennox,  Robert  N.,  The  Nook,  Rose  Bank,  Crabb  Tree,  Fulham 

Leon,  John  Temple,  38,  Portland-place,  W. 

Leonard,  Norman,  B.Sc,  2a,  Lorne-road,  Brixton,  S.W. 

Lcscher,  Frank  Harwood,   60,  Bartholomew-close,  E.C.,  and  31, 
Devonshire-place,  W. 

Le  Sueur,  Henry  Rondel,  B.Sc,  St.  Thomas's  Hospital,  S."W. 

Lethbridge,  W.  A.,  Ivy  Cottage,  St.  David's,  Exeter 

Letts,  Edmund  Albert,  Ph.D.,  Queen's  College,  Belfast 

Lewes,  Vivian  B.,  19,  Park-row,  Greenwich,  S.E. 

Lewis,  A.  E.,  7,  Gilford  road,   Sandymount,  Dublin 

Lewis,  "W.  H.,  Exeter  School,  Exeter 
II Lewis,  W.  J.,  New  Museums,  Cambridge 

Lewkowitsch,   Julius,   Ph.D.,   Lancaster-avenue,    Fennel-street, 
Manchester 

Lichtenstein,  T.,  Chemical  Works,  Silvertown,  E. 

Lidgey,  C.  R.,  43,  Marmora-road,  Honor  Oak,  S.E. 

Lindley,  Hubert  Edward,  Rose  Villa,  Pinner-road,  Harrow 

Ling,  Arthur  R.,  45,  Lambton-road,  Cottenham  Park,  "Wimbledon 

Littlefield,  R.  D.,  4,  Victoria-terrace,  Hove,  Sussex 
llLiveing,  G.  D.,  M.A.,  F.R.S.,  Cambridge 

||Liversidge,  Archibald,   F.R.S.,  Prof.,  University,  Sydney,  New 
South  Wales 

Livingston,  AV.  J.,  London  County  Council,  Spring-gardens,  S.W. 
H  Lloyd,  Alfred,  The  Dome,  Bognor,  Sussex 

Lloyd,  F.  J.,  Agricultural  Laboratory,  4,  Lombard-court,  E.G. 
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Date  of  Election. 

May     4,  1893 

Dei.     3.  1896 

Dec.     3,  1896 

Fab.  16,1871 

Mar.  20,  1884 

April  18, 1872 

Feb.  20,  1873 

Feb.     7, 1878 

Trans. 

May     4,  1882 

June  15, 1882 

Dec.  18,  1884 

Dec.  15,  1856 

Feb.  21,  1878 

Feb.     3,  1876 

Feb.  15,  1894 

Dec.     3,1891 

Feb.  15, 1877 

Trans. 

Mar.    6.  1890 

Trans. 

Dec.     5,  1867 

Trans. 

Dec.     4,  1890 

Trans. 

Dec.     5,  1872 

Trans. 

Feb.  30,  1894 

Feb.  16,  1893 

Trans. 

May    1,  1873 

Feb.  19,  1874 

Nov.  IS,  1886 

Trans. 

Eeb.     3,1859 

June  20,  1878 

May    7,1896 

LloYil,   Herbert,   The    Electric    Storage    Battery    Co.,    Drexel 

Buildiug,  Philadclptiia,  U.S.A. 
Lloyd,  T.  H.,  Penygraig,  Pontypridd 
Lockwood,  T.  W.,  Heckmondwike 

Lockyer,  William  John,  7,  St.  Julian's  Farm-road,  West  Nor- 
wood, S.E. 
London,    J.    Edward,   M.D.,    62,    Main-street,   George    Town, 

Demerara 
IILongstafF,  George  Blundell,  M.A.,  M.B.  Oxon.,  M.R.C.P.,  ffigh- 

lands.  Putney  Heath,  S.W. 
IILoram,  H.  Y.,  19,  Hillside-road,  Stamford  Hill,  N. 
II Louis,  D.  A.,  77,  Shirland-gardens,  Maida  Vale  W. 
Love,  Edward  G.,   Ph.D.,    80,    East    55th-street,     New    York, 
U.S.A. 
||Lovibond,  Thomas  Watson,    F.LC,  The  Tyne  Brewery,  New- 

castle-on-Tyne 
Low,  Charles  William,  M.B.,  Stowmarket 
II  Lowe,  Charles,  Summerfield  House,  Eeddish,  near  Stockport 
j|Lowe,  Walter  Bezant,  M.A.,  Stranraer  School,  Wickham.  near 

Fareham,  Hants 
Lowe,  William  Foulkes,  A.R.S.M.,  9,  Hough-green,  Chester 
Lucas,  E.  W.,  44,  Kenilworth-road,  Kilburn 
Ludlow,    Lionel,  Standard   Bank   of  Souih   Africa,  Bulawayo, 

Ehodesia,  and  Southville,  Swansea 
IILuff,    A.    P.,    M.D.,     B.Sc,    (Lond.),     31,     Weymouth-street, 

Cavendish-square,  W. 
Lumsden,  John  S.,  B.Sc,  Ph.D.  (Mun.),  5,  Paradise-road,Dundee 
II  Lunge,  Dr.  George,  Polytechnicum,  Zurich,  Switzerland 
Lunt,  Joseph,  B.Sc,  46,  Arlington-road,  Castle  HilJ,  Ealing 
JlLupton,  Sydney,  A.  Audley  Mansions,  44,  Mount-street,  W. 
Luty,  Arthur,  9,  Bryn-y-Mor-crescent,  Swansea 
Luxmoore,  Charles  M.,  D.Sc,  University  E.xtension  College  and 

Kennet  View,  Mansfield-road,  Reading 
Lyon,  J.  B.,  Brigade  Surgeon,  Lieut.-Col.   CLE.,  East  India, 
U.S.  Club,  16,  St.  James's-square,  S.W.,  and  164,  Sutherland- 
avenue  W. 
Lyon,  J.  G.,  The  Aire  Tar  Works,  Knottingley,  Yorks 
Lyons,  Albert  Brown,  A.M.,  M.D. 

|lLyto,F.  Maxwell,  M.A.,  Canlab.,  F.LC,  A.LC.E.,  Hon  F.P.P.S., 
60,  Finborough-road,  Kensington,  S.AV. 

Macadam,  C  T.,  61,  Brixton-hlU,  S.W. 

Macadam,  H.  E.,  Odam's  Wharf,  Victoria  Docks,  E. 
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Dat€  of  Election. 

Feb.  21 

1853 

Feb.     2, 

1888 

April  4, 

1878 

Dec.     2, 

1886 

April  17 

1890 

May    6, 

1897 

Feb.  15, 

1894 

Dec.     6, 

1894 

May     7, 

1891 

Mar.    4, 

1886 

June  18, 

1891 

Feb.  21, 

1895 

Dec.     2, 

1880 

Mar.     6, 

1890 

Dec.     2, 

1887 

Dec.     4, 

1890 

Dec.     3, 

1874 

Feb.  18, 

1892 

Jan.  15, 

1844 

Feb.  17, 

1881 

Feb.     1,  1880  ^ 
June    4,  1885  '  Trans. 
Aprill 9,1888  i 
April  21, 1864  I  Trans. 

May     1,1862     Trans. 
May     5,  1892 
Dec.    6,  1894 
May    7,  1885 
Dec.  17,  1857 


May  6,  1897 

Dec.  3,  1896 

Feb.  4,  185S 

Feb.  7,  1853 


Macadam,  Stevenson,  Ph.D.,  F.Ii.S.E.,  Surgeons'  Hall,    Edin- 
burgh 
||Macadam,  Stevenson,  J.C.G.,  jun..  Surgeons'  Hall,  Edinburgh 
Macadam,    W.    Ivison,    F.R.S.E.,    Professor    New    Veierinary 

College,  Surgeons'  Hall,  Edinburgh 
Macan,  Hugh,  M.A.,  County  Hall,  Kingston-on-Thames 
piacArthur,  J.  Stewart,  12,  Kno^ve-terr.,  I'ollokshields,  Glasgow 
MacCullock,  Charles,  395,  Collins-street,  Melbourne 
Macdonald.  A.  H.,  11,  Oriel-place,  Bath-road,  Cheltenham 
Trans.j     MacDomild,    G.    W.,   B.Sc.    c/o    Messrs.    Pigou,    Wilks,    and 
Lawrence,  Dartford,  Kent 
MacDonald,  William,  Tung  Wen  Kwan,  Imperial  Coll.,  Pekin 
MacEwan,  Peter,  4,  Gresley-road,  Hornsey-lane,  N". 
,     Macfie,  E.    A.    Scott,  M.A.  (Cantab),  B.Sc,  Rawcliffe  R.S.O., 

Yorks 
!     MacFarlane,  Alex.,  149,  Manx-terrace,  Blackley,  Manchester 

Macfarlane,  James  A.,  Vancouver,  B.C. 
I     Macintjre,  Altred  E.,  Morriu  College,  Quebec,  P.Q.,  Canada 
I     Maekay,  Angus,  Technical  College,  Ultimo,  .Sydney,  X.S.W. 
Mackean,  William,  14,  Palmer-street,  Westminster,  S.W. 
Mackenzie,  D.  C,  106,  Leadenhall-street,  E.G. 
I     Mackenzie,  Dr.  William  Cossar,  Te^viikich  College  of  Agriculture, 

Ghizeh,  Cairo 
I     Maclagan,  Douglas,  Sir,  M.D.,  F.Pi.S.E.,  University  of  Edinburgh, 
I         and  28,  Heriot-row,  Edinburgh 

'     MacMunn,  Charles  A.,  M.A.,  M.D.,  F.E.M.S.,  Oakleigh,  AVolver- 
j         hampton 

Macnab.  William,  14,  Great  Smith-street,  West  minster,  S.'W. 
:  Macnair,  Duncan  Scott,  Ph.D.,  B.Sc,  Glenogle,  Kilmalcolm,  N.B. 
ilacSwiney,  E.,  13,  North  Main-street,  Coik 
jjMactear,  James,  F.R.S.E.,   2,  Victoria  mansions,   Westminster, 

S.W. 
Madan,  H.  G.,  Bearland  House,  Gloucester 
Major,  George  Harry,  Devonshire-street,  Ardwick,  JIanchester 
Makin,  C.  J.  Shaw,  51,  Earl's-court-square,  S.W. 
1!  Mallet,  F.  R.,  18,  The  Common,  Ealing,  W. 
Mallet,  J.  W.,   Ph.D.,   M.D.,   F.R.S.,    University  of    Virginia, 

Albemarle  Co.,  Va.,  U.S.N.A. 
Mallinson,  W.  L.,  Gawthorp-green,  Kirkheaton,  near  H udders- 
field 
Manners,  Hugh,  M.A.,  B.Sc,  Academy-house,  Airdrie,  N.B. 
I   ;]Manning,  F.  A.,  18,  Billiter-street,  E.G. 
Trans.'     Marcet,  W.,  M.D.,  F.R.S.,  Flowermead,  Wimbledon  Park,  S.W. 


Trans. 
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Date  of  Election. 

May  16,  1895 

Dec.  3,  1896 

Feb.  16,  1893 

Trans. 

May  16,  1895 

June  16,  1881 

Feb.  15,  1883  \ 

Trans. 

Feb.  21,  1895 

Feb.  6,  1890 

Trans. 

June  18,  1896 

Feb.  19,  1891 

Xov.  20,  1890 

Trans.' 

Dec.  6,  1888 

1 
Trans.' 

June  16,  1887 

June  15,  1893 

-Jar.  4,  1897 

Kov.  19,  1885 

Dec,  6,  1883 

Feb.  16,  1893 

Feb.  19,  1891 

April  7,  1870 

June  1,  1871 

Dec.  1  1887 

June  2, 1851 

Trans. 

Feb.  6,  1890 

Mar.  .  4,  1893 

1 

Nov.  4,  1858 

Dec.  5,  1889 

Dec.   2,  1880 

' 

Jan.  19,  1882 

Trans. 

Dec.  4,  1873 

Feb.  20,  1890 

June  15,  1876 

Trans. 

IIMarcbant,  Eobert  Charles,  M.K.A.S.E.,  M.R.A.C,  19,  Welling- 
ton-Park, Clifton,  Bristol 
Marks,  E.  S.,  Ill,  Cromwell-road,  S.W. 
Jlarsden,  Fred,  M.Sc,  Ph.D.,  Bangor,  Xorth  Wales 
Marsden,  Prosper,  Eoyal  Infirmary,  Liverpool 
lIMarsh,  Charles  W.,  Ph.D. 
Marsh,  J.  E.,  M.  A.,  University  Museum,  Oxford 
Marshall,  Arthur,  65,  Fairholme-road,  West  Kensington 
Marshall,     Hugh,     D.Sc,     F.E.S.E.,     Chemical    Department, 

University  of  Edinburgh 
Marshall.  P.  S.,  Bank-top,  Lower-houses,  Huddersfield 
Marshall,  Reginald  Tom,  Elmcroft,  The  Green,  Southwick,  near 

Brighton 
Jfarshall,  T.  Rhymer,  D.Sc,  Chemical  Laboratory,  St.  Mungo's 

College,  Glasgow- 
Marshall,  William,  c/o  D.  G.  Rose,  Esq.,  Samarang,  Java 
Marshall,  William,  F.LC,  149,  Drake-street,  Rochdale 
Martin,  Alexander  Mitchell,  Douglas-villa,  Dunbeth-road,  Coat- 
bridge 
Martin,  C.  H.,  14,  Aldred-street-crescent,  Salford 
lIMartin,  Lieut.-Col.  Gerald  Ward,  F.R.G.S.,  H.M.  Mint,    Bom- 
bay 
Martin,  W.  H.,  183,  King's-road,  Chelsea,  S.W. 
Martin,  William  J.,  jun..  Prof.,  Ph.D.,  M.D.,  Davidson  College, 

Davidson,  X.C,  U.S.A. 
Martin,  William  Morley,    16,    Penryn-street,    Redruth,    Corn- 
wall 
piartindale,  William,  10,  Xew  Cavendish-street,  W. 
llMartineau,  George,  21,  Mincing-lane,  E.C.,  and  Gomshall  Lodge 

Gomshall,  Surrey 
llMartineau,  Sydney,  4,  South-road,  Ciapham-park,  S.W. 
Maskelyne,  Xevil  Story,  F.R.S.,  Salthrop,  Wroughton,  Wilts 
Mason,  Francis  H. 
Mason,  James,  M.D.,  Otaki,  X.Z. 
IJMason,  James,  Eynsham-hall,  near  Witnej%  Oxen 
Mason,  James  Braik,  2,  Balgay  Avenue,  Dundee 
Mason,  William  Brand  wood,  117,  Derbj'-street,  Bolton 
Masson.  Orme,  M.A.,  D.Sc,  Prof,  the  University  of  Melbourne, 

Victoria 
Masters,  William,  Sub-Deputy  Opium  Agent,  Gya,  Bengal,  India, 

and  82,  Oxford-gardens,  Xotting  Hill,  W. 
Mathieson,  L,  W.,  County  School,  Llanrust,  Xorth  Wales 
]|Matthews,  C.  G.,  St.  John's  Lodge,  Beckenham 


FELLOWS    OF    THE    CHEMICAL    SOCIETY. 


43 


Date  of  Election. 

June  17,  1880    Trans. 

! 

Jan.  17,  1884 
May  3,  1870 
Dec.  7,  1893 
Dec.  7, 1865  i 

i 
Dec.  3,  1896  ' 
June  7, 1888 
Dec.  1,  1S87  ] 

Feb.  2,  1888  ' 
Feb.  G,  1890  Trans, 
June  IS,  1896 
Feb.  4,  1875  ! 
May  7,  1896  j 
I 
Dec.  5,  1895  I 
IS'ov.  20,  1890  j 
Dec.  6,  1894  j 
Dec.  17,  1857  ' 
Dec.  17,  1874 
June  15,  1893 
Feb.  18,  1892  i 
May  16,  1895 
Mar.  3,  1887  Trans. 
May  4,  1893 
June  15,  1893  \ 
May  5,  1892  | 

Feb.  6,  1868  Trans. 


June  7,  1894 
Feb.  17,  1881 


April  4,  1889 

Feb.  21,  1895 
Feb.  18,  1892 
June  18,  1896 
Feb.  16,  1871 
Feb.  21,  1895 
Feb.  15, 1894 
May  20,  1875 


Trans. 


Trans. 


Matthews,   Francis   Edward,   Ph.D.,  Eoyal   Indian   Engineering 
College,  Cooper's  Hill,  Staines,  and  The  Pines,  Edglefield  Green 
IIMatthey,  Edward,  78,  Hat  ton  garden,  E.C. 

Matthey,  George,  F.E.S.,  78,  Hatton-garden,  E.C. 
IIMawer,  William  Frederick,  332,  Kennington-road,  S.E. 
IIMaxwell,  Theodore,  B.A.,  M.D.  Camb.,  B.Sc.  Lond.,  29,  Woohvich- 
common,  S.E. 

Mayfield,  A.  S.,  Avenue-house,  Beverley-road,  Hull 

Mayhew,  E.  ^Y.  A. 

lIMcArthur,    John,   F.E.S.E.,   196,    Trinity-road,    Vrandsworth- 
common,  3.W. 

McBretney,  Edmund  G.,  Pontefract-road,  Castleford,  York 

McConnell,  Arthur  H.,  35,  Bernard-street,  Eussell-square,  W.C. 

McConnell,  William,  jun.,  25,  Percy -gardens,  Tynemouth 
IIMcCowan,  William,  F.I.C.,  45,  iJ.ott-street,  Birmingham 

McCrae,    John,  jun.,    Ph.D.,    9,    Ivirklee-gardens,    Kelvinside, 
Glasgow 

McCreath,  James,  Auchenwinn,  Maybole,  Ayr,  K'.B. 
IIMcCubbin,  William  A.,  8,  Cook-street,  Liverpool 

M.-^Cutcheon,  Jas.,  Marchmont,  Lanark 

McDougall,  Alexr.,  61,  Liverpool-road,  Eirkdale,  Southport 

McDougall,  John,  Clifton  House,  Greenwich-park,  S.E. 

McElroy,  K.  P.,  1412,  16th-street,  Washington,  D.C.,  U.S.A. 

McFall,J.E.  Whitley,  Bankfield-road,West  Derby,  Liverpool 

McGlashan,  T.,  Sugar  Works,  Cawnpore 

McGowan,  George,  Ph.D.,  1,  Mount-avenue,  Ealing 

McGregory,  Joseph  Frank,  Prof.,  Hamilton,  Xew  York,  U.S.A. 

McKerrow,  Charles  Alexander,  18,  Exchange-street,  Manchester 

McKerrow,  William  James,  D.Sc,  Messrs.  Field  and  Co.,  Upper 
Marsh,  Lambeth.  S.W. 

McLeod,  Herbert,   F.E.S.,   Indian   Civil  Engineering    College, 
Cooper's  Hill,  Staines 

McLeod,  Jas.,  5,  Gladstone-terrace,  Paisley 

McMillan,    Walter  George,    Metallurgical    Laboratory,    Mason 
College,  Birmingham 
pIcMurtry,  George  Cannon,  Wallaroo  Smelting  Works,  Wallaroo, 
S.  Australia 

McYey,  W.  B.,  301,  Saratoga-street,  Boston,  U.S.A. 

Meacham,  Chas.  Stephen,  Pettridge,  Maidstone 

Meggitt,  Loxley,  The  Laboratory,  Sutton-in-Ashfield,  Notts. 
IIMeldola,  Raphael,  F.R.S.,  6,  Brunswick-square,  W.C. 

Meldrum,  Kobt.,  Cockranfield,  Millikan  Park,  Eenfrewshira 

Melland,  Godfrey,  B.Sc,  Univ.  College,  Xottingham 

Melmore,  Pattinson  B.,  Chemical  Laboratory,  Maryport 
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Date  of  Election. 

Dec.  18,  1884 

Dec.     5,  1889 

May     7,  1896 

i 

May     7,  1891 

1 

May    6,  1897 

April  20, 1876 

Trans. 

June  21,  1888 

Trans. 

Feb.  18,  1892 

Trans.' 

Dec.  IS,  1843 

1 

Feb.  19,  1891 

i 

Feb.  19,  1880 

Trans. 

Feb.  21,  1889 

1 

April  4,  1889 

Trans. 

Dec.     1,  1887 

May     7,  1885 

Trans. 

Dec.     3,  1896 

Juue  15,  1893 

Trans. 

Dec.  18,1862 

Trans. 

May     7,  1885 

June  21,  1877 

May     5,   1892 

Dec.     1,  1887 

May    7,  1891 

Proc. 

June  18, 1891 

June  18, 1896 

Feb.  16,  1893 

Feb.  15.  1872 

Trans. 

Feb.   IS,  1892 

Dec.  18,  1879 

Mar.     3, 1887 

Trans. 

May     0,  1 802 

Mercer,  Francis  M.,  89,  Bishopsgate-street-within,  E.G. 

Mercer,  Thomas,  Great  Hey,  Edenfield,  near  Bury,  Lancashire, 

and  Ring  Bank  Brewery,  Edenfield,  near  Bury 
Merrett,  AV.  H.,  Lambeth   Brass  and  Iron  AVorks,  Short  street 

Lambeth 
Merrils,  Frederick  Johnson,  371,  Glossop-road,  Sheffield 
Merson,  G-.  F.,  55,  Northumberland-street,  Newcastle-on-Tyne 
llMessel,  Rudolph,  Ph.D.,  30,  Ebury-street,  S.W. 
IJMiers,  Henry  A.,  M.A  ,  F.G.S.,  Magdalen  College,  Oxford 
Millar,  James  Hill,  c,o  Mr.  Horace  Brown,  72,  Chancery-lane,. 

W.C. 
II Millar,  James, 
lIMillard,    Edgar    J.,   F.R.M.S.,   40-42,    Charlotte-street,   Great 

Eastern-street,  E.G. 
JlMiller,  A.  K.,   Ph.D.,    Kilvert's-building.-,   AVithy-groye,   Man- 
chester 
Miller,   Harrj-  East,   Ph.D ,    1264,   Fourteenth-street,   Oakland, 

California 
Miller,  James  Bruce,  A.I.C..  Eubislaw  Den,  Xorth  Aberdeen 
Miller,  John  A.,  Niagara  University,  Buffalo,  New  York 
IIMiller,  N.  H.  J.,  Ph.D.,  Harpenden,  Hertfordshire 
Miller,  W.  M.,  Prye  Estate,  Wellesley  Province,  Penang,  S.S. 
||Mills,  Charles,  21,  St.  Mary  Abbotts-terrace,  W. 
IJMills,  E.   J.,   D.Sc,    F.E.S.,    Young    Professor    of    Technical 
Chemistry  in  the  Glasgow  and  West  of  Scotland  Technical 
College,  60,  John- street,  Glasgow 
||Milne,  Alexander,  M.A.,  M.B. 

Milne,  G.  A.,  Chemical  Laboratory,  18,  John  Brown-street,  Bolton 
Milnes,  Ernest  E.,  16,  Ashfield,  Bradford 

Mingaye,  John  C.  H.,  Department  of  Mines,  Assay  Branch,  Sydney 
Mitchell,    Charles  Ainsworth,  B.A.    Oxon.,  32,  Oakley-crescent, 

Chelsea,  S.W. 
Mitchell,  Thomas,  c  o  E.  Mitchell,  Esq.,  Crossmouut,  Bridgend, 

Perth,  X.B. 
IIMitra,  Asutosh,  Eai  Buhadur,  Chief  Medical  Officer,  Kashmir 
Mole,  H.  l31oome.  Hill  Side,  Shepton  Mallet 
ilMond,  Ludwig,  Ph.D.,  F.R.S.,  20,  Avenue-road,  St.  John's-wood, 

N.W. 
Moiid,  Robert  Ludwig,  M.A.,  F.R.S.E.,  The  Poplars,  20,  Avenue- 
road,  Regent's  Park,  N.W. 
IJMondy,  Edmund  F.,  Dacca  College,  Dacca,  Bengal 
JIMoody,  G.  Taltersall,  D.Sc,  Lome  House,  North  Diilwich,  S.E., 
i|Moor,  Cresacre  George,  B.A.,  State  Med.  Lab.,  King's.  College, 
Strand,  W.C. 
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Date  of  Election. 
Feb   19,  1891 

Mar.  6,  1890 
Dec.  5,  1895 
Jan.  7,  1888 
Dec.  7,  1893 
June  20,  1895 

June  17,  1880 
Dec.  18,  1879 


May  16,  1895  !  Trans 


May  5,  1892 
Fob.  19,  1880 

Dec.  3,  1891 
May  7,  1891 
Dec.  15,  1851 

Feb.  16,  1872 

Dec.  7,  1893 
April  17, 1890 

Dec.  3, 1896 
Jan.  19,  1871 
Jan.  19,  1871 
Dec.     3,  1896 

April  15,  1886 
Feb.  16,  1884 
Jan.  17,  1889 
June  18,  1896 


Feb.  16,  1871 

Mar.  30,  1870 
Feb.     3,  1859 

May     4, 1893 
Mar.  15, 18?8 


Trans 


Moore,  Frederick  Herbert,  Strada  degli  Argentieri,  19,  Messina, 

Sicily 
Moore,  Ira,  Ph.D.,  64,  Mottram-road,  Hyde,  near  Manchester 
Morgan,  D.  J.,  10,  Xorthampton-place,  Swansea 
I  Morgan,  John  James,  Eiverdale,  Abergavenny,  Mou. 
Morgan,  J.  E.,  57,  Coldstream-street,  Llanelly 
Morison,   J.,   Colonial  Sugar  Refining  Company,  5,  O'Connell- 
I        street,  Sydney 
Trans.      Moritz,  Edward  E.,  Ph.D.,  72,  Chancery -lane,  W.C. 
Trans.    ||Morley,    H.    Forster,     M.A.,    47,    Broadhurst-gardens,    South 
Hampstead,  N."\V. 
Morrell,  E.  S.,  M.A.,  Ph.D.,  Gonville  and  Caiiis  College,  Cam- 
bridge 
Morris,  Albert,  B.Sc,  Fern  Bank,  Dunkiufield 
Morris,   G,   Harris,   Ph.D.,   72,    Chancery-lane,   W.C.,  and  18, 

Gwendwr-road,  \Yest  Kensington,  W. 
Morris,  Joseph,  Ph.D.,  87,  Old  Trafford-road,  Eccles,  Manchester 
Morrison,  George  R.,  Eichmond  House,  Plaistow,  Essex 
Morson,  Thomas,  124,  Southampton-row,  Eussell-square,  W.C, 

and  42,  Gordon-square,  W.C.  ' 

Morton,    Edward    Handfield,   Campayne-mansions,   Campayne- 

gardeas.  South  Hampstead 
Morton,  Frederick,  101,  Quarmby-road,  Huddersfield 
Mosenthal,  Henry  de,  220,  ^^'inchester  House,  Old  Broad-street, 

E.G. 
Moss,  Frank  A.,  Menzies,  W.  Australia 
II Moss,  John,  33,  Tressillian-road,  St.  John's,  S.E. 
Moss,Eichard  J.,  F.I.C.,  St.  Aubyn,  Ballybrack,  Co.  Dublin 
I     Mothe,  J.  T.  de  la.  Grand  Bacolet  Estate,  St.  Andrew's  Parish, 
Grenada,  W.I. 
Moul,  Frank,  Aldersgate  Chemical  AVorks,  Southall 
:   IIMoyle,  E.  E.,  M.A.,  Heightley,  Chudleigh,  Devon 
Muir,  James,  The  Yorkshire  College,  Leeds 
Muir,  J.  Stanlej-,  B.Sc,  The  Gold  and  Silver  Extraction  Co., 
Limited,    208-210,     McPhee-buildings,     Denver,    Colorado, 
i         U.S.A. 
Trans.      Muir,  M.  M.  Pattison,M.A.,  Fellow  aid  Praelector  in  Chemistry, 
i         Gonville  and  Caius  College,  Cambridge 
1  piuirhead,  Alexander,  D.Sc,  The  Lodge,  Shortlands,  Kent 
Trans.:  ||Muller,  Hugo,  Ph.D.,  F.E.S.,  110,  Bunhill-row,  E.G.;    and  13, 

Park-square  East,  Eegenfs  Park,  X.W. 
Proc.      Munbj,  Alan  E.,  Felstead  School,  Essex 

i     Munroe,  Charles  E.,   Prof.   Columbia  University,   'Washington, 
I         D.C.,  U.S..\. 


Trans. 
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Date  of  Election. 

Dec.    7,  1871 

Feb.  17,1876 

Trans. 

May     4,  1893 

Feb.  15,  1894 

Dec.     4,  1890 

Trans. 

Jan,   21,1869 

Dec.     3,  1873 

Dec.     3,  1896 

Nor.    3,  1870 

Trans. 

Dec.     4,  1890 

Trans. 

Feb.  18,  1892 

Trans 

Mar.    6,1890 

Feb.     3,  1887 

Mar.     5  1874 

June  21,  1877 

Dec.  5, 
Dec.  3, 
April  4, 
Dec.  3, 
April  4, 
June  1, 
April  17, 
June  16, 
June  4, 
April  19, 
Feb.  18, 
Dec.  3, 


1878 
1891 
1878 
1891 
1878 
1871 
1890 
1892 
1885 
1860 
1864 
1891 


April  4,  1889 
June  7, 1894 
May  16,  1895 
Dec.  18,  1879 
Mar.  4,  1886 


Trans. 
Trans, 
Trans, 


Trans. 


Trans 


liMunro,  Donald.  M.D.,  CM.,  D.P.H.,  Medico  Legal  Department, 
University  of  Glasgow 

Munro,  J.  M.  H.,  D.Sc,  Churchfields,  Salisbury 

Murray,  J.  Alan,  5,  Caergog-terrace,  and  University  College  of 
Wales,  Aberystwyth 

Murray,  John  Moore,  Esq.,  ^lunicipal  Techuical  School,  Arundel- 
street,  Portsmouth 

IJMurray,  Thomas  Smith,  D.Sc,  Chemical  Department,  The  Uni- 
versity, Aberdeen 

JlMuspratt,  E.  K.,  Seaforth-hall,  near  Liverpool 

||Muspratt,  Sidney  Knowles,  24,  Grove-park,  Liverpool 
Muter,  A.  H.  M.,  A.  I.  C.  Laboratory,  325,  Kennington-road, 
S.E.,and  The  Chaielet,  Horley,  Surrey 

ilMuter,  John,  Ph.D.,  F.R.S.E.,  F.I.C.,  Laboratory,  325.  Kenning- 
ton-road, London,  S.E.,  and  The  Chatelet,  Horley,  Surrey 
Myers,  Harry  C,    Ph.D.,   University  of   Washington,   Seattle, 

Wash.,  US. A. 
Myers,  AV^illiam  Shields,  M.Sc,  98,  Easton-avenue,  Isew  Bruns- 
wick, U.S.A. 
Myles,  John,  M.A.,  B.Sc,  Principal,  Reinet  College,  Cape  Colony 

Nagel,  David  Henry,  JtLA.,  Trinity  College,  Oxford 
||Napier,     Arthur     S.,     c  o     Herren     Mayer    &     Miiller,     51, 

Markgrafen-strasse,  Berlin,  W.,  Germany 
Napier  James,  89,  London-road,  Ipswich 
Napier,  John  Watson,  Gas  Works,  Auchterarder,  N.B. 
Napper,  Edward  W.,  Denbigh-road,  St.  Asaph 
Naylor,  William,  16,  Walton's-parade,  Preston 
Naylor,  W.  A.  H.,  38,  Southwark-street,  S.E. 
Neilson,  Thos. 

llNevile,  Pi.  H.  C,  Crown  Lea,  Malvern 
Nevill,  Edmund  Neville,  Gov.  Lab.,  Durban,  Natal 
Neville,  Francis  Henry,  F.Pk.S.,  Sidney  College,  Cambridge 
Newall,  John  Fenton,  8,  Market-place,  Manchester 
llNewbolt,  Francis  George,  1,  Mitre-court-buildings,  E.G. 
||Newlands,  John  A.  R.,  Laboratory,  2,  St.  Dunstan's-hill,  E.C. 
Newlands,  B.  E.  R.,  2,  St.  Dunstan's-hill,  E.C. 
llNewlands,  AVilliam,  P.  R.,  1,  Mildenhall-road,  Lower  Clapton, 

N.E. 
Newsholme,  G.  T.  Wilkinson,  27,Higli-street,  Sheffield 
Newth,  G.  S.,  Royal  College  of  Science,  South  Kensington 
Newton,  C.  B.,  Gas  Works,  Carlisle 

i|Xewton,  Howard,  Water  Engineer,  the  Municipality,  Bombay 
Newton,  Walter,  Beecli  Villa,  Park-lane,  Macclesfield 
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Date  of  Election. 


Mar.    1,  1883 

Dec.  15,  1892 

Feb.  16,  1870 

Trans. 

June    4,1885 

Trans. 

Dec.     5,1889 

Feb.     1,  1883 

Trans. 

June    7,  1894 

May     6,  1869 

Dec.     5, 1889 

April  4,  1861 

June  16,  1892 

Mar.    4,1897 

Trans. 

May     5,  1892 

Dec.   18,1854 

April  4,  1878 

June  18,  1891 

May     4,  1893 

Proc. 

Mar.    4,  1886 

May  15,  1890 

Jan.   19,  1873 

Jan.   17,  1848 

Trans. 

May     4,  1871 

June  20,  1889 

Dec.     4,  1890 

Trans. 

Nov.    4,  1869 

May  16,1872 

Dec.     6,  1894 

Dec.     1,  1887 

June  15,  1893 

1 

Feb.  21,  1884 

Proc. 

Newton,    William,    Ph.D.,   F.I.C.,    39,   Mincing-lane,   London, 
E.G. 

Nickolis,  J.  Bate,  The  Laboratory,  Guernsey 
IINicholson,  Edward,  Brigade  Surgeon,  Lieut.-Col.,  10,  Alexander- 
road,  AVaterloo,  Liverpool 

Nicholson.  T.  Goddard,  M.B.  Lond.,  B.Sc,  M.R.C.S.,  L.R.C.P. 

Nickels,   Wallace    Christopher,    54,   Dj'iie-road,    Brondesbury, 
N.W. 

Nicol,  W.  W.  J.,  15,  Blacket-place,  Edinburgh 

Nixon,  Alf.,  Central  School,  Deansgate,  Manchester 

Noble,  Captain  Sir  A.,  Engineer,  Elswick  Ordnance  Works,  New- 
castle 

Norman,  John  T.,  Avalon,  Putney  Common,  S.W. 

Norrington,  Frederick,  5,  Downfield-road,  Clifton,  Bristol 

Norris,  Charles  James,  24,  Ravenscourt-gardens,  Hammersmith 

North,  Barker,  3,  Mauor-terrace,  Felixstowe 

Northing.  John,  The  Jlurrough,  Wicklow 

Norton,  Fletcher,  Longtown,  Abergavenny 

II Norton,  Prof.   T.   H.,  Ph.D..,  University  of  Cincinnati,  Ohio, 
U.S.A. 

Notter,  J.  Lane,  M.A,,  M.D.,  West  Cliff,  Woolstone,  Southampton 


Gates,  William  Henry,  Broomhall  Park,  Sheffield 

Obach,  Eugene,  Ph.D.,  F.LC,  2,  Yictoria-road,  Old  Charlton, 

Kent 
Oddy,  Robert  Walter,  Waterhouse,  Toad-lane,  Rochdale 
Odling,  Walter,  132,  High-street,  and  at  Messrs.  Bass  &  Co., 

Burton-on-Trent 
Odling,  William,  M.B.,  F.R.S.,  15,  Norham  Gardens,  Oxford 
Ogston,  G.  H.,  Analytical  Laboratory,  39,  Lime-street,  E.C. 
O'Mahony,  D.  J.,  Municipal-buildings,  Cork 
Ormandy,  Wm.  Reginald,  250,  Denton's  Green  Lane,  St.  Helens, 

Lanes. 
||Orme,  Temple  A.,  University  College,  W.C.,and  213,  Uxbridge- 

road,  W. 
llOrmerod,  Joseph  Arderne,  M.B.,  M.R.C.P.,  The  Library,   St. 

Bartholomew's  Hospital,  E.C. 
Ormcrod,  T.,  362,  Padiham-road,  Burnley,  Lanes. 
ijOrmiston,    Archibald    R.,    Heathland,    Uddingston  ;  and   203, 

St.  Vincent-street,  Glasgow 
Orr,  Alexander,  109,  Pitt-street,  Sydney,  Australia 
Orsman,  W.  J.,  jun..  The   Roburite  Explosives   Co.,  Gathurst, 

near  Wigan 
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Date  of  Election. 


May    6,  1897 

Mar.  17,  1881 

Trans. 

Dec.     1,  1887 

April  20,  1876 

Trans. 

Mar.    1,  1883 

Trans. 

Mar.  17,  1887 

May    7,1891 

Feb.  16,  1888 

June  16, 1887 

June  IS,  1895 

Feb.  16,  1893 

Dec.  15.  1851 

Dec.  21,  1871 

Trans. 

June  18,  1896 

Jan.   17,1884 

May     4,  1882 

Aprill9,1888 

April  17, 1879 

Mar.    4,  1897 

Jan.  19,  1882 

May     3,1894 

Proc. 

Dec.     7,  1882 

Nov.  20,  1890 

Nov.    2,  1865 

Trans. 

May     4,  1893 

Feb.  18,1892 

May  17,  1888 

April  21, 1870 

Feb.  15,  1894 

Mar.     5,  1885 

Trans. 

May     7,1896 

May  16,  1895 

Mar.  17, 1870 

Trans. 

Orton,  K.  J.  P.,  B.A.,  Ph.D.,  20,  Loughborough-road,  Brixton, 

S.W. 
O'Shea,  L.  Trant,  Firth  College,  Sheffield 
O.stersetzer,   Julius,  Messrs.  W.  and  H.    M.  Goulding,  Manure 

Manufiicturers,  North  Wall,  Dublin 
tO'Sullivan,  C,  F.Pi.S.,  140,  High-street,  Burton-on-Trent 
O'Sullivan,  James,  High  Bank,  Burton-on-Trent 
llO'SuUivan,  Patrick  T.,  M.B.,  B.C.L.,  84,  South  Mall,  Cork 
Ough,  Lewis,  Curzon-terrace,  Sparkenhoe-street,  Leicester 
Oveibeck,  Otto  C.  J.  G.  L.,  Chantry  House,  Great  Grimsby 
Overend,  Fred.  Lawrence,  B.A.  (Oxon),  lloyal  Grammar  School, 

Sheffield 
Overton,  J.  H.,  Technical  School,  Jlarlborough-road,  Banbury 
Owen,  Robert  Henry,  Bush  Hotel,  Dowlais 
Oxland,  Eobert,  Dr.,  32,  Portland-square,  near  Plymouth 

yPage,  Frederick  James  Montague,  B.Sc,  54,  Sutherland-street, 

Pimlico,  S.W. 
Page,  H.  M.,  Headmaster,  Govt.  College  of  Science,  Poona, 

Bombay  Presidency 
llPallister,    J.    W.,    B.Sc,   22,    Grimthorpe-terrace,   Headingley, 

Leeds 
Palmer,  Alfred  Neobard,  luglenook,  Bersham-road,  AVrexham 
Palmer,  Henry  John,  Victoria  Lodge,  Yelverton,  R.S.O.,  Devon 
Palmer,  Walter,  Univ.  Extension  College,  Reading 
Parker,  C.  H.,  Manor  House,  Tettenhall,  Wolverhampton 
Parker,  Joseph  R.,  Avondale,  Beaver-road,  Ashford 
Parker,  Matt.  A.,  B.Sc,  13,  Hamilton-crescent,  Partick,  Glasgow 
II Parker,  R.  H.,  35,  Clifton-road,  Maida  Vale,  W. 
Parkes,  Thomas,  M.A.,  30,  Hopwood-street,  Barnsley 
II  Parkinson,     James,      F.G.S.,     Queens-chambers,    Pirie-street, 

Adelaide,  South  Australia 
Parrish,  S.,  1,  Highfield-terrace,  Kiugston-road,  Leeds 
Parry,  Ernest  John,  B.Sc,  Fairview,  High-street,  Hampton  Hill, 

Middlesex 
Parsons,  William,  Dispensary,  St.  BarLholomew's  Hospital,  E.G. 
Patchett,  Isaac,  F.LC,  1,  Leopold-square,  Leeds 
Paterson,  David,  Lea  Bank,  Roslin,  N.B. 
Patterson,  George,  The  Manbrc  Saccharine  Co.,  Hammersmith, 

W. 
Patterson,  J.  W.,  14,  Mitchell-street,  W.  Hartlepool,  Durham 
Patterson,  L.  G.,  Washington  Carbon  Company,  Washington,  Pa, 
Patterson,  T.  L.,  Maybank,  Finnart-street,  Greenock 
t  LongstafT  Medallist,  1884. 
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Date  of  Election. 
Dec.  3,  1863 
Mar.    5,  1868 

Dec.     3,  1883 

Feb.  15,  1894 
June  18,  1396 


Dec.  7, 
Feb.  15, 
Jan.  16, 
May  7, 
Feb.  15, 
Feb.  4, 
May  20, 
Mar.  7, 
Dec.  5, 
Dec.  16, 


1893 
1894 
1874 
1896 
1894 
1870 
1886 
1870 
1895 
1886 


Jan.  17,  1889 
April  17,  1884 
Jane  18,  1891 
Dec.  15,  1856 

April  17, 1884 

Feb.  6,  1890 
Dec.  6,  1888 

June  16, 1881 

Feb.  1,  1887 
June  20,  1889 
May  6,  1897 
Feb.  16,  1882 
Feb.  21,  1889 
May  6,  189  7 

Feb.  19,  1891 
Feb.  7, 1878 

April  17,1890 


Trans. 
Trans. 

Trans. 


Tran.s. 


Trans. 
Proc. 


Tran.s. ; 
Tran.s.l 
Trans. 
Tran.s.' 

Trans. 

i 

Trans. 


Trans. 

Trans. 
Trans. 


Pattinson,  John,  75,  The  Side,  Newcastle-upon-Tyne 
llPaul,  Dr.  B.  H.,  Analytical  Laboratory,  20,  Victoria-street,  West- 
minster, S.AV.,  and  Parkside,  Kingston  Yale,  Putnc}',  S.W. 
Paul,  Lewis  Gordon,  Ph.D.,  Messrs.  Read,  Holliday  and  Sons, 

Huddersneld 
Paulusz,  Eichd.,  Jlaradana,  Colombo,  Ceylon 
Payne,  Arthar,  c  o  Messrs.  Mawsoii  and  Svran,  Mossley-street, 

N'cwca'tle  on-Tyne 
Payne,  George  F.,  M.D.,  Atlanta,  Georgia,  U.S.A. 
Pearson,  'William  Henry,  6,  Fenchurch-buildings,  E.G. 
Pearco,  William,  Chemical  Works,  Bow  Common,  E. 
Pechmann,  H.  von.  Prof.,  Tiibingen,  Germany 
Peden,  John.jun.,  Chemical  Laboratory,  11,  DufF-street,  Greenock 
llPedler,  Alexander,  Prof.,  F.R.S.  Presidency  College,  Calcutta 
Pendlebuiy,  William  Henry,  M.A.,  6,  Gladstone-terrace,  Dover 
Penney,  M.  D.,  11,  High-street,  Hull 
Pennington,  W.  H.,  Field  House,  Eochdale 
Pentecost,   Stephen    James,    Nottingham  road,    Xew    Ba.sford, 

Nottingham 
Percival,  John,  M.A.,  S.E.  Agric.  Coll.,  Wye,  near  Ashford 
Perkin,  A.  G.,  8,  Montpelier-terrace,  Hyde  Park,  Leeds 
Perkin,  Frederick  M.,  The  Chestnuts,  Sudburj-,  Harrow 
ti: Perkin,  ^X.  H.,  LL.D,  Ph.D.,  F.R.S.,  The  Chestnuts,  Sudbury, 
Harrow 
Perkin,  W.  H.,  jun.,  F.E.S.,  Fairview,  Wilbraham-road,  Fallow- 
field,  Manchester 
IJPerman,  Edgar  Philip,  D.Sc,  L'niversity  College,  Cardiff 
Perry,  George  Edward,  6,  Norwood-villas,  Edgba.-ton,  Birming- 
ham 
Philip,   Arnold,  A.R.S.M.,  B.Sc.  Lond.,    F.T.C.,   The  Merchant 

Venturers'  Technical  School,  Bristol 
Phillips,  A.  G.,  18,  Fopstone-road,  Ken.sington,  S.W. 
Phillips,  Benjamin,  Victoria  House,  Byculla,  Bombay 
Phillips,  H.  E.  W.,  B.A.,  47,  Chalfont-road,  Oxford 
Phillips,  Henry  Harcourt,  183,  Moss-lane  East,  Manchester 
Phillips,  Henry  Joshua,  Palace-chambers,  Westminster,  S.W. 
Pickard,   K.   H.,    B.Sc,    Southfields,    Priory-road,    Edgbaston, 

Birmingham 
Pickering,  M.  Samuel,  B.Sc,  Lond.,  38,  Price-sireet,  Burslem 
1  Pickering,  Spencer  Percival  Umfreville,  M.A.,  F.R.S. ,  48,  Bryan- 

ston-square,  W.,  and  Harpend?n,  Herts 
[Picton,  Harold,  B.Sc,  Parmiters  School,  Approa;h  road,  Victoria- 
park,  N.E. 

t  Longstaff  Medallist,  1888. 
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Date  of  Election 
June  7, 1894  I 
Jan.  15,1874 
Dec.  20,  188b 
May  7,  1800 
Dec.  5,  1889 
Feb.  21,  1889 

Mar.  17,  1881 
Feb.  16,  1882 
Feb.  16,  1893 

April  4,  18? 9 
Xov.  15,  1860 
Feb.  23,  1S41 

Dec.  2,  1880 
June  7,  188S 


May 
iMay 
Feb. 
Dec. 
Dec. 
Mar. 


7,  1896 
4, 1897 
15,  1894 
4,1890 
4,1848 
6,  1862 


Feb.  19,  1891 

Dec.  18,  1884 
June  20,  1895 

Dec,     6,  1883 

Dec.  3,  1896 
Feb.  21.  1895 
Dec.  3,  1896 
Feb.  21,1884 
May  19,  1864 
Mar.    2,  1876 


Traus. 


Trans. 


Trans. 


Trans. 


Trans. 


Dec.    5,  1872  i  Trans. 
May     4,  1882  ' 
Dec.     r,  1895  i  Trans. 
Jan.   17,  1889  I 
Feb.  17,  1870  I 


Pike,  E.  Brookes,  515,  Eomford-road,  Forest-gate,  E. 
I! Pike.  "William  Herbert,  Ph.D.,  University,  Toronto,  Canada 
ilPilley,  John  J.,  Ph.D.,  167,  Camberwell  Grove,  S.E. 
Pilley,  T.  W.,  33.  Grove-hill-road,  Denmark-hill,  S.E. 
Ping,  William,  2,  Sandbourne-road,  Brockley,  S.E. 
Pingstone,  G.,  Arthur,  The  Goldfields  of  lV[atabele  Land,  Limited, 

Bulawayo,  Ehodesia,  S.A. 
Pisani,  0.  V.,  Effingham-house,  Arundel-street,  Strand,  W.C. 
Pitt,  Theophilus,  16,  Coleman-street,  E.G. 
Piatt,   Charles,   Ph.D.,    Hahnemann  Med.   Coll.,   Philadelphia, 

U.S.A. 
Platts,  John  Charles,  54,  Marlborough-road.  Moor  Oaks,  Sheffield 
II Player,  J.  H.,  16,  Prince  Arthur-road,  Hampstead,  N.W. 
|»Playfair,  Right  Hon.  Lord,  K.C.B.,  F.R.S.,  6S,  Onslow-gardens, 

South  Kensington 
Plimpton,  K.  T.,  Ph.D.,  23,  Lansdownc-road,  Clapham-road,  S.W 
Pollard,  F.  Ernest,  Old  Cross,  Hertford 
Pollitt,  E.  B.,  2,  Woodleigh-villas,  Stowmarket 
Pollitt,  Samuel,  B.Sc,  56,  Wandsworth-bridge-road,  Fulham,S."W. 
ilPollok,  J.  Holms,  Eoyal  College  of  Science,  Dublin 
Pond,  James  Alexander,  Auckland,  Xew  Zealand 
Pontifex,  Edmund  A.,  M.LC.E.,  72,  Corn-ivall  Gardens,  S.W. 
Pooley,  Thomas  A.,   B.Sc,   F.LC,   121,   The  Grove,  Denmark 

Hill,  S.E. 
Pope,  Wm.  Jackson,  Central  Technical  College,  Exhibition-road, 

S.W.,  and  16,  Barclay-road,  Walham  Green,  S,W. 
Ij Porter,  T.  Cunningham,  Eev.,  Eton  College,  Windsor 
Potter    A.   E.,   M.A.,   B.Sc,    Inspector    of  Schools,   Eangoon, 

Burmah 
Potter,  Charles  E.,  c/o  Messrs.  Tate  &  Sons,  Love-lane  Sugar 

Eefinery,  Liverpool 
Potts,  H.  W.,  Euroa,  Yictorja,  Australia 
Powell,  H.  James,  530,  Lordship-lane,  S.E. 
Power,  P.  B.,  Ph.D..  21,  Queen's-square,  W.C. 
Power,  Francis  E.,  The  Eoyal  Mint,  Melbourne 
II Prentice,  Manning,  Woodfield,  Stowmarket 
Prescott,  Albert   B.,  M.D.,  University,  Ann  Arbor,  Michigan, 

U.S.A. 
Prevost,  E.  W.,  Ph.D.,  Elton,  Newnham,  Gloucester 
iJ Price,  Arthur  F.,  524,  Sacramento-street,  San  Francisco 
Priest,  Martin,  Apothecaries  Hall,  Blackfriars.  E.G. 
Priestley,  Charles  W.,  B.Sc,  Yivian  Institute,  Torquay 
Pritchard,  Prof.  William,  President  Eoyal  Veterinary  College, 

N.W. ;  and  5,  Regent's  Park-road,  Gloucester-gate,  K.W. 
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Date  of  Election. 
June  15,  1871 

April  4,  1889 
May  7,  1896 
Jan.  17,  1889 
Mar.  4,  1897 
June  15,  1882 
Feb.  18,  1892 
June  21,  1883 
June   3, 1875 

Dec.    2, 1886 


Mar.  4,  1868 
Dec.  5,  1889 
Dec.  6,  1894 
Feb.  15,  189i 


Mar.  4,  1897 
Dec.  15,  1892 
Xov.  15,  1888 
Mar.  20.  1873 


May  7, 
April  18, 
Dec.  3, 
Maj-  16, 
June  17, 
Jan.  17, 
3Iay  7, 
April  4, 
June  20, 
T^or.  20, 
Jan.  1 5, 
July  16, 
Jan.  18, 
June  20, 
Mar.  17, 
Xov.  18, 


1391 
1843 
1835 
1889 
1880 
1884 
1896 
1889 
1895 
1890 
1874 
1892 
1866 
1889 
1887 
1886 


Dec.     7,  1893 


Trans. 


Trans. 


Trans. 


Trans 


Trans. 
Trans. 


Trans. 

Trans. 

Trans. 

Trans. 


Procter,  Henry  E.,  F.I.C..  The  Yorkshire  College,  Leeds,  and 

Thornleigh,  Ukley,  Yorkshire 
Proctor,  Charles,  Upland  House,  359,  Upland-road,  Dalwich,  S.E. 
Proude,  James,  13,  Oak-terrace,  Halifax 
Provis,  John,  Zeehan,  Tasmania 
Pullar,  H.  S.,  Eosebank,  Perth,,  X.B. 
iPuUar,  Eufus  D.  Ochil,  Kinnoul,  Perth 
Pullinger,  William,  B.A.,  -Ash  Lea,  Eomiley,  Stockport 
Purcell,  M.  F.,  41,  Lower  Bagot-street,  Dublin 
Purdie,  Thomas,  F.E.S.,  Ph.D.,  B.Sc,  Assoc.  E.S.M.  University, 

St.  Andrews,  X.B. 
Pyke,  L.  S.  M.,  A.M.LC.E.,  M.LC.E.,  F.E.L,  44,  Kensington, 

Park-g.irdens,  AT. 

Quibell,  Oliver,  Magnus  Lodge,  Xewark-on-Trent 
Quincke,  Frederick,  Ph.D.,  Lindenstrasse,  29,  Glauchau, Germany 
Quinn,  Gerald  G.,  16,  Albert-street,  Newcastle- under- Lyme,  StaflPs. 
Quinn,   J.  Cardwell,  Manor  Eubber  Mills,   Aston    Cross,    Bir- 
mingham 

Ralston,  William.  B.Sc,  337,  Catheart-road,  Glasgow 
|!Ramage,  Hugh,  Eoyai  College  of  Science,  Dublin 

Ean[isay,A.  Alexander,  Anan  Yilla,  Eose-road,  Auckland 
tllRamsay,   W.,    Ph.D.,   F.E.S.,    University   College,   W.C,  and 
12,  Arundel-gardens,  Xotting-hill,  W. 

Eandall,  Percy  Morrice,  3,  Belsize  Park -gardens,  X.W. 

Eandall,  William  B.,  52,  Archers-road,  Southampton 

Eanken.  Charles,  Stockton-road,  Sunderland 

Ransom,  Francis,  12,  Bancroft,  Hitchin 
iJRawson,  Christopher,  2,  Melbourne-place,  Bradford 
IJEawson,  Sidney  George,  D.Sc,  Technical  Schools,  Huddersfield 

Eaymond,  E.  St.  G..  30,  Britannia-square,  Worcester 

Eead,  Arthur  A.,  3,  Fitzalan-place,  Cardiff 

Read,  E.  J.,  B.A.,  90,  Siorks-road,  Bermondsey,  S.W. 

Redding,  Richard  James,  17,  Leghorn-road,  Plum.^tead,  S.E. 
[IReddrop,  Joseph,  Laboratory,  L.  and  X.W.  Ey.,  Crewe 

Redman,  Henry  Eamsden,  150,  Canterbury-road,  Xew  Brompton 

Redwood,  Boverton,  F.E.S.E.,  4,  Bishopsgate-street-within,  E.C. 

Redwood,  Eobert,  4,  Bishopsgate-street-within,  E.C. 

Redwood,  T.  Home,  15,  Red  Taon-sqnare,  W.C. 

Eee,   Alfred,   Ph.D.,   Guildhall   Chambers,   Lloyd-strcet,   J[an- 
chester 

Eees,  George  Percival 

t  Longstaflf  Jledallist.  1397. 

D    2 
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Date  of  Election. 

Is'ov.  16,  18S2     Proc. 

April  15, 1880  ! 
Dec.  7, 1 893  j 
I 
Dec.  15,  1881  ' 
May     7,  1896 

June  17,  1886 

Mar.    4,  1897 

Feb.     6,  1S79     Trans. 

May  17,  1888     Trans. 

June  19,  1873  !  Trans. 


Kov.  19,1857 

June  18,1891 

May  18,  1876 

April  4,  18S9 

Jan.    17,  1889 

Jan.   17,  1889 

June  17,  1886 

May     5,  1892 

June  18,  18S5 

Trans. 

Feb.  16,  18S8 

Trans. 

Feb.     1,  1883 

Mar.    6,  1873 

Dec.     6,  1888 

April  19, 1866 

Dec.     1,  1864 

May     5,  1892  1 

1 

Kov.  17,  18S7  ; 

1 

Mar.    3,  1887  ' 

Trans.  1 

Feb.     3,  1845 

! 

Dec.     6,  1894 

Dec.     7,1882 

Trans. 

April   3,  1873 

Eeed,  Lester,  F.I.C.,  Hyrst-hof,  8,  South  Park-hill-road,  Crovdon, 
S.E. 
IIRegester,  William,  Laivn-lodce,  Isleworth,  Middlesex 
Keid,   Thomas   Anderson,    Wincham-house,    Lostock,    Gralam, 

Northwich 
Reid,  "Walter  Francis,  Fieldside,  Addlestone,  Surrey 
Eeissman,  C.  H.,    B.A.,    B.Sc,    Saxonj-villa,    Oppidans-road, 

Primrose-hill,  X.AY. 
Remington,  J.  Price,  Prof..  1S32,  Pine-street,  Philadelphia,  Pa., 

U.S.A. 
Remington,  J.  S.,  Dromore,  Milrerton,  Leamington. 
Rennie,  Edward   H.,  Ph.D.,  University  of  Adelaide,  S.  Australia 
Reynolds,    Colonel   Henry    Charles,   Thorncliff,    Landown-road, 

Cheltenham 
Reynolds,  James  Emerson,  Prof.,  D.Sc,  M.D.,  F.E.S.,  Trinity 

College,  Dublin 
RejTiolds,  Richard,  13,  Briggate,  Leeds 
Rhodes,  Edward,  Highfields,  Frodsham,  Cheshire 
Richards,  D.  H.,  Bryntiriou,  Oswestrj- 

Richards,  Duncan   T.,  3,  Madeira-terrace,  Westoc-lane,  South 
Shields 
llRichards,  Edgar,  341,  West  88th  Street,  New  York,  U.S.A. 
||Ricbards,  Percy  A.  E.,  F.LC,  12,Wolverton-gardens,  West  Ken- 
sington, W. 
Richards,  William.  B.Sc,  The  Clock  House,  Tooting,  S.W. 
Richardson,  Rev.  Albert  Ernest,  8.  Great  Coleman -street,  Ipswich 
''Richardson,  Arthur,  -37,  Hornby-road,  Bombay 
li Richardson,   ClifFord,   Laboratory,    Barber   Asphalt   Co.,   Long 

Ifcland  City,  Xew  York,  U.S.A. 
Richardson,  F.  W.,  2,  Farclifie-place.  Bradford 
Richardson,  Henry,  Lyndene,  Hale-road,  Bowdon,  Cheshire 
Richardson,  Hubert  X.  B.,  The  Hawthorns,  Knighton  Park-road, 

Leicester 
Richardson,  Joseph,  jun.,  40,  Warwick-road,  Chorlton-cum-Hardy, 

Manchester 
Richardson,  J.  G.  F.,  Ph.D.,  Elmfield,  Knighton,  Leicester 
Richardson,  Reginald  E.  S.,  Elmfield,  Knighton,  Leicester 
Richardson,  W.  H.,  Dudley 

Richmond,  H.  Droop,  Rodbourne,  Claremont-road,  Twickenham 
;  Rickard,  W.  T.,  136,  Maygrove-road,  West  Hampstead,  N.W. 
Riddick,  D.  G.,  Stores  Department,  G.E.R.,  Stratford,  E. 
llRideal,  Samuel,  D.Sc,  F.LC,  28,  Victoria-street,  Westminster, 

S.W. 
Rider,  Alonzo  John,  4,  Haddington-road,  Stoke,  Devonport 
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Date  of  Election. 


Dec.     5,  189.T  | 

Feb.  16,1882 

Trans. 

Dec.     6,  1888 

1 

Dec.  15,  1851 

Trans.  1 

May    4,1893 

June  15,  1893 

May     4,  1893 

.A  prill  3, 1872 

June  21,  1883 

Jan.  20,  1876 

April  4,  1889 

May    3,  1894 

Feb.  19,  1880 

Nov.    7,1866 

Trans. 

Feb.  15, 1894 

JIar.  17   1SS7 

Dec.     4,  1890 

Free. 

Feb.  21,  1889 

May     5,  1881 

Nov.  16,  1882 

Trans. 

May    7,  1896 

Feb.  21,  1895 

May    3.1866 

1 

Dec.  15,  1892 

Trans. 

Dec.  20,  1883 

Jan.  17,1884 

June    7,1894 

AprillS,  1886 

Dec.  17,1855 

Trans. 

Feb.  19,  1891 

Trans. 

June  18,  1896 

1 

May     7,  1896 

Mar.    4,  1897 

Feb.  15,  1894 

Eidge,  W.  T.  B.,  2,  Ashwood-terrace,  Longton,  Staffs. 

Ridsdale,  C.  H.,  Hutton-grange.  Guisbrough,  Yorks 

Eigby,   John   S.,   26,   Bagot-street,  AVavertree,   Liverpool,  and 
Ditton,  Lancasliire 

Riley,  Edward,  14a,  Finsburj--square,  E.G. 

Eintoul,  "William,  Eoyal  Gunpowder  Factory,  Waltbam  Abbey 

Eitchle,  George,  "  Hailey,"  Mount  Yernon,  N.  B. 

Eobbins,  James  H.,  4,  .Selborne-road,  llford 

Bobbins,  John,  57,  Warrington-crescent,  Maida-vale,  W. 
llEoberts,  Frederick  G.  Adair,  AVarton-road,  Stratford,  E. 

Roberts,    Martin    Fenn,    Postal     Telegraph     Factory,     Mount 
Pleasant,  Clerkenwell,  E.C. 

Roberts,  R.  AVightwick,  c/o  A.  W.  Rowe,  Esq.,  Dashwood  House, 
9,  New  Broad-street,  E.C, 

Roberts,  Thos.  John,  31,  North-road,  St.  Helens,  Lanes. 

Roberts,  W,  Brittain,  Wilderspool  House,  Warrington,  Lanca- 
shire 

Roberts-Austen,  AVilliam  Chandler,  C.B.,  F.R.3.,  Royal  Mint,  E. 

Robertson,  A.  B.,  Struan,  Lugar  street,  Coatbridge,  N.B. 

Robertson,    George,    London    Hospital,   E.,  and   Madeira-villa, 

Woodford  Green,  Essex 
1,  Robertson,  George  Henry 

Robins,  Harry  H.,  Messrs.  Southwell  and  Co.,  Dockhead,  S.E. 

Robinson,  G.  Carr,  Royal  Institution,  Hull 

I  Robinson,  Henry  H.,  M.A.,  Wuchang,  Hankow,  China 

Robinson,  H.  F.,  B.Sc,  Sparlhfield,  Droylsden-road,    Newton- 
heath,  Manchester 

Robinson,  H.   Lewin,  Chemical  Laboratory,  Maxim  Nordenfelt 
Co.,  Erith,  Kent 

Robinson,  John,  2,  Ornan-mansions,  Hampstead,  N.W. 

Robson,  James,  Andersoniau-buildings,  204,  George-st.,  Glasgow 

liogers,  Arthur  W.,  Tadcaster  Tower  Brewery  Co.,  Tadcaster 

Rogers,  Francis  M.,  21,  Burma-road,  Stoke  Newington,  N. 

Rolfe,  John  F.,  18,  Victoria-street,  Clayton-le-Moors,  Lancashire 

Roo.se,  Robson,  M.D.,  45,  Hill-street,  Berkeley-square,  W. 

Roscoe,  Sir  H.  E.,  LL.D.,  D.C.L.,  Ph.D.,  F.R.S.,  10,  Bramham- 

gardens.  South  Kensington,  S.W. 
,iRose,  Tom  Kirke,  D.Sc,  9,  Royal  Mint,  E. 

Rosenblum,  S.  G.,  F.I.C.,  50,  Albert-mansions,  South  Lambeth- 
road,  S.E. 

Rosenheim,  Otto,  Ph.D.,  68,  Belsize-park-gardens,  N.W. 

Rosling,  Edward,  Melbourne,  Chelmsford 

Ross,  Arthur,  1,  Glengall-road,  Old  Kent-road,  S.E. 
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DatP  of  Election 
Feb.  17,  1870  ; 
Dec.  15,  1881  j 
:»Iay     7,  1896  [ 
June  18,  1891     Proc. 

Feb.  20,1896 
Feb.  18,  1892 

Feb.  15,  1894 
Dec.  5,  1895 
Dec.  19,  1872 
Feb.  15,  1894 
Mar.  20,  1862 
Feb.  15,  1872  Trans. 
Dec.  5,  1895 
Jan.  17,1889  Trans. 

Feb.  15,  1883 
Feb.  6,  1S90 
Dec.  3,  1896 


Mar.  3,  1851  Trans. 
Feb.  20,  1896 


June  7,  1594 
Feb.  16,  1870 


June  7,  1888 
June  18,  1868 
Maj'   4,1882 

Feb.  20, 1896 
June  19,  1879 
Feb.  19,  1880 
May  4,  1876 

April  16  1863 
Feb.  17,  1859 
June  25,  1871 
Feb.  20, 1896 


Trans. 


Eoss,  Lewis  Buttle,  Driffield 

Koss,  Rev,  Henry,  LL.D.,  Dallas  House,  Lancaster 

Ross,  R.  St.  G.,  30,  Britannia-square,  Worcester 

Eossiter,  Edmund  Charles,  Sunnyiield,  Vicarage-road,  Langley, 

BirmiDgham 
Eo.stron,  H.,  B.Sc,  70,  Davenport-street,  Bolton 
Eothewell,  C.  F.  Seymour,  88,  George-street,  Moss  Side,  Man- 
chester 
Eouillard,  Richard  A.,  2,  Springfield-rond,  Wimbledon,  S."\V. 
Round,  W.,  10,  Xorthamp ton-street,  Birmingham 
Routledge,  Robert,  E.Sc,  Genside,  Hexham 
Rowntree,  Walter  Smithson,  B.Sc,  Sideot  School,  Somerset 
IJRoyle,  Thomas,  329,  Upton-lane,  Forest  Gate,  E. 
Ruffle,  John,  GnoU  Brook,  Xeath,  South  Wales 
Eugginz,  W.  A.,  11,  Selborne-road,  Grange  Estate,  Ilford 
Ruliemann,  Siegfried,  Ph.D.,  M.A.,  Gonville  and  Caius  College, 

Cambridge 
Rumble,  Charles,  9,  Sangora-road,  Xew  Wandsworth 
;j  Russell,  Edward,  36,  Lucerne-road,  Highbury  Park,  N. 
Russell,    William,   c/o  The   Gold    and    Silver   Extraction    Co., 

Limited,    208-210,    McPhee    Buildings,     Denver,    Colorado, 

U.S.  A. 
lIRussell,  W,    J.,    Ph.D.,  F.R.S.,    34,    Upper    Hamilton-terrace, 

St,  John's-wood,  N.W, 
Ruttei-,  T.  F.,  B.Sc,  The  Huish  School  and   Myrtle  Cottage, 

Trinity,  Taunton 
Ryce,  George,  B.A.,  Rathraore-place,  Cork 
IjRylands,  Thomas  Glazebrook,  F.L.S.,  Plighfields,  Thelwall,  near 

Warrington 


Sach,  A.  J.,  Technical  School,  Goulburn,  X.S.W. 

Sadler,  S.  A.,  Dr.,  Cleveland  Chemical  AVorks,  Middlesboroagh 

Sadtler,   Samuel  P.,   Ph.D.,  145,  Xorth  lOth-street,  and  1042, 
Drexel-buildings,  Philadelphia,  U.S.A. 

Sage,  C.  E.,  82,  Hanley-road,  Crouch  End,  X. 
||Sakurai,  J.,  Science  College,  Imperial  University,  Tokyo,  Japan 

Salamon,  Alfred  Gordon,  27,  Holland-park,  W. 
ijSalomons,  Sir  David  Lionel,  Broomhill,  Tunbridge  Wells;   and 

Berkeley  Chambers,  13,  Bruton-street,  Hyde-park,  W. 
llSalt,  Henry,  M.D.C.M.,  F.R.G.S.,  Inglewood,  Great  Malvern 
ilSalter,  Thomas  W.,  15,  Belle  Yue,  West-hill,  Hastings 
llSalter,  Mortyn  John,  Northcote,  Beaconsfield-road,  New  Soutbgate 

Salt,  A.  P.,  Sunnyside,  Pinner-road,  Harrow 
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Date  of  Election. 
May     4, 1882 

Mar.  3,1870 
Feb.  18,  1892 
Dec.  6,  1888 
Xov.  16, 1882 
Dec.  4,  1890 

Dec.  3,  1S91 

Dec.  15,  1892 
Juue  17,  1886 

Dec.  3,  1896 
Feb.  6, 1890 
Dec.  3,  1885 

June  21, 1877 

Dec.  7,  1893 
Dec.  0,  1888 

Dec.  15,  1892 
Feb.  18,  1892 

Mar.  15,  1842 
Dec.  6,  1894 
Feb.  20,  1896 
Dec.  18,  1879 

April  17, 1890 
Mar.  3,  1887 
Mar.  1, 1883 
Dec.  3, 1896 
May  7,  1891 
Kov.  20,  1890 

June  21, 1888 
Dec.  15,  1892 

April  15,  1875 

Mar.  4,  1875 
June  21,  1887 


]  Samuel,  W.  Cobden,  Wilton  Lodge,  337.   Norwood-ro.-ul,  West 

{  Norwood,  S.E. 

!  llSandherg,  C.  P.,  19,  Great  George-street,  Westminster 

I  Sandercock,  Thos.  J.  Buckler,  Sidcup  College,  Sidcup,  Kent 

]  Sanderson,  John,  P.O.  Box  84,  Middiesborough,  Kentucky,  U.S.A. 

I  Sanford,  P.  Gerald,  Laboratory,  20,  Cullum-street,  E.G. 

I  Saniter,  Ernest  Henry,  Laboratory,  Wigan  Coal  and  Iron  Co., 

]  and  16,  Swinley-road,  Wigan 

I  Sanyal,  Abhayaeharan,   M.A.,   Professor   of    Physical    Science, 

I  Queen's  College,  Benares,  N.W.P.,  India 

I  Sarbadhicary,  S.itya-prasad,  1,  College-street  Calcutta 

i  Saunders,  Prof.  William,  E-xperimental  Farm,  Ottawa,  Ontario, 

i  Canada 

i  Saville,  A.  E.,  Gasw^orks,  Colwyn  Bay,  Wales 

j  Saj'ers,  William  Charles,  63,  High-street,  Lewisham,  S.E. 

j  Scammell,   Luther    R.,  42-4,    King    William-street,   Adelaide, 

;  South  Australia 

\  Scarf,  Sydney  Isaac,  F.I.C.,  City  of  London  College,  White-street, 

j  Moorfields,  E.G. ;  and  75,  Oxford-road,  Islington,  X. 

1  Schidrowitz,  Philip,  Ph.D.,  102,  Oxford-gardens.  Xottiug  Hill 

[  llSchieffelin,    William    Jay,    841,    Southern-Iioul.,    Xew    Yorkv 

;     U.S.A. 

Trans.'     Schloesser,  Augustus,  Ph.D.,  Storey  Institute,  Lancaster 

IjSchofield,  James  Alexander,  University  of  Sydney,  New  South 
Wales 
Trans.      Schunck,  Edward,  Ph.D.,  F.R.S.,  Oaklands,  Kersal,  Manchester 
Scorer,  A.  G.  Flaxmoor,  Caston,  Attleborough,  Xorfolk 
Scotland,  P.  B.,  Airdrie  .Academy,  Airdrie,  N.B. 
Trajis.j  i|Scott,    Ale.xander,     M.A.,      D.Sc,     Davy -Faraday     Research 
Laborator}-,  20,  Albemarle  street,  W. 
Scott,  Ernest  George,  67,  Lord-street,  Liverpool 
Scrutton,  W.,  Cue,  W.  Australia 
Proc.       Scudder,  Frank,  44.  Mosley-street,  Manchester 

Seahooke,  H.  C,  Laboi-atory,  The  Brewery,  Reading. 

Searl,  Albert,  Montrena,  Victoria-road,  Sidcup 

Seaton,  Edward  C,  M.D.,  The   Limes,  56,  Korth   Side,  Clapham 

Common,  S.W. 
Seely,  Herbert  W.,  11,  Corn-market,  Halifax 
Trans.      Sell,  William  James,  Univ.  Chem.  Laboratory,  Pembroke-street, 
Cambridge 
Sellon,   J.  Scudamore,   The    Hall,    Sydenham,    S.E. ;    and   78, 
Hatton-gardens,  E.G. 
Trans.    iJSenier,  Alfred,  Prof.,  M.D.,  Ph.D.,  Queen's  College,  Galw.iy 
Senier,  Harold,  Braybrook  Lodge,  Harrow 
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Date  of  Election. 
June  15,  1893 
May     7,  1896 

Jan.   20,  1370 

Fel).  19,  1874 


Dec.  5,  1895 
June  20,  1880 
Feb.  20,  1873 

Dec.     7,  189-3 


Trans. 


June  4, 1874 

.Jui-e  18,  1885 

Feb.  21,  1895 

Dec.  15,  1892 

May  IG,  1895 

Trans. 

Feb.  6,  1890 

Trans. 

June,  16, 1887 

April  4,  1889 

Fob.  17,  1876 

Trans. 

May  21,  1374 

June  18,  1891 

Trans 

Dec.  3,  1896 

June  7,  1894 

Nov.  18,  1886 

April  17,  1890 

June  7, 1894 

May  16,  1889 

Dfc.  15,  1859 

Nov.  29,  1874 

Trans 

Dec.  2.  1886 

Dec.  3,  1885 

April  4,  1889 

April  21,1887 

June  20.  1895 

Sessions,  Wilfred,  B.Sc,  Leighton  Park  School,  Eeading 
Severn,  W.  D.,  West  End  Pathological  Laboratory,  55,  Wey- 

mouth-.street,  W. 
Seward,  Henry,   c/o    Messrs.   J.   B.   Freeman,   Sons,    and   Co., 

Wandle  Colour  "Works,  Wandsworth,  S.W, 
llSexton,  A.  Homboldt,  F.I.C.,  F.E.S.E.,  Professor  of  Metallurgy, 
Metallurgical  Department,  Andersonian-buildings,  204,  George- 
street,  Glasgow 
Seyler,  C.  A.,  31,  Windsor-terrace,  Swansea 
Shad  well,  J.  E.  L.,  Meadowbauks,  Melksham,  Wilts 
Shapleigh,   Waldron,    Welsbach    Incandescent   Gas   Light   Co., 

Factory,  Gloucester  City,  New  Jersey,  U.S.A. 
yShapley,  Frederick,  c/o  Messrs.  L.  Bergen  and  Sons,  248,  Front- 
street,  New  York 
Sharman,  William,  247,  Mare-street,  Hackney,  N.E. 
Sharp,  James,  The  Towers,  Low  Moor,  near  Bradford 
Sharrott,  T.  C,  Chestnut  House,  Tamworth 
Shaw,  G,  Arthur,  45,  St.  Petersgate,  Stockport 
Shaw,  G.  E.,  9,  Basing-road,  Westbourne-park,  W. 
Shaw,   Saville,   Durham   College  of    Science,   Newcastle-upon- 
Tyne 
Sheard,   John   T.,   Birley   Mount-villas,    Wadsley-bridge,    near 

Sheffield 
Shegog,  Thomas  Alexander,    28,  Omsbersley-road,  West   Park, 

Ne^vport,  Mon. 
11  Shenstone,  W.  A.,  Clifton  College,  Bristol ;    and  Glenfarg  Villa, 

Percival-road,  Clifton,  Bristol 
yShepherd,   H.   H.   B.,  Northcote,  Mount   Pleasant-lane,  Upper 

Clapton,  N.E. 
l|Shieids,    John,    Ph.D.,    D.Sc,    79,     Balmoral-road,   Willesden 
Green,  N.W, 
Shimomura,  Kotaro,  Prof.,  Dotemachi,  Kioto,  Japan. 
Shorthouse,  H.  S.,  47,  Pershore-road,  Birmingham 
Shutt,  Frank  T.,  M.A.,  Experimental  Farm,  Ottawa,  Canada 
Shuttlewood,  W.  Brewin,  8,  Clifton-road,  Crouch  End,  N. 
Shuttleworth,  E.  B.,  Prof.,  220,  Sherborne-street,  Toronto 
Sibson,  Alfred  Edward,  3,  Osborne-road,  Buckhurst  Hill,  Essex 
Sibson,  Alfred,  23,  St.  Mary  Axe,  E.C. 
Siebold,  Louis,  Broomville-avenue,  Sale,  near  Manchester 
Silvester,  Harry,  78,  Holyhead- road,  Handsworth,  Birmingham 
Sim,  James,  77,  Dee-street,  Aberdeen 
Simmonds,  Henry,  Gas  Works,  Colne,  Lancashire 
llSimmons,  L.  Owen,  64,  Somerley ton-road,  Brixton,  S.W. 
Simons,  A.  J.,  c/o  M.  Simons,  31,  Little  Britain,  E.C. 
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Date  of  Election. 


Feb.  20,  1896 

1 

1857 

Trans. 

May  29,  1886 

Dec.     7,  1893 

Trans. 

May  16,  1889 

Feb.  20,  1S96 

April  15, 1880 

Feb.     2,  1888 

Trans. 

Feb.  18,  1892 

AprillT,  1879 

Aprill5,1880 

Trans. 

Dec.     5,  1878 

AprU  4,  1889 

May  16,  1895 

Feb.     0,  1863 

Trans. 

Dec.  16,  1875 

June  21, 1803 

April  17, 1890 

Trans. 

Feb.  16,  1888 

1 

Dec.  15,  1881 

Trans. 

1 

Dec.     6,  1394 

Trans., 

Feb.  21,1884 

Dec.     9,  1869 

June    7, 1894 

Trans. 

Nov.  20,  1892 

1 

April  2,  1874 

Dec.  20,  1883 

June  18,  1896 

Feb.  18,  1892 

Feb.  20,  1896 

Feb.     6,  1890 

1 

Mar.  16,  1878 

May    5,  1892 

Dec.  18,  1879 

Simpson,  A.  X.,  4,  Kittoroud,  St.  Catherine's-park,  S.E. 
Simpson,     Maxwell,     M.D.,     F.E.S.,     9,     Barion-street,    West 

Kensington 
;;Simpson,  'William  Selby,  95,  Darenth-road,  Stamford  Hill,  X. 
Sims,  "W.  Edgar,  M.Sc,  Harpourbey  Chemical  AYorks,  Manchester 
Singer,  Ignatius,  The  Poplars,  Chapel-street,  Calverley,  Yorks. 
:|Sircar,  Amrita  Lai,  51,  Sankaritola,  Calcutta 
Skelton,  J.  E.,  Idle  Hour,  Thorpe  St.  Andrew,  Norwich 
Skinner,  Sidney,  il.A.,  The  Cavendifih  Laboratory,  Cambridge 
Skurray,  Thomas,  United  Breweries,  Abingdon,  Berkshire 
Slater,  Charles,  81  St.  Ermin's-mansions,  "Westminster 
|;Slater,   Harold    H.,   Laboratory    and    Cement  Testing    Office, 

Grays,  Essex 
;;Slatter,  George  "W.,  A.E.C.S.,  I'.LC,  12,  Bromley-street,  Shipley, 

Yorkshire 
Slater,  John  W.,  47,  Clarisbrook-road,  Walthamstow 
Slocum,  F.  L.,    Linden-avenue  Corner,   Eeynolds-street,  Pitts- 
burgh, Pa. 
Smee,  A.  Hutchinson,  The  Grange,  Hackledge,  Carshalton,  Surrey 
llSmetham,  Alfred,  Analytical  Laboratory,  Cereal  Chambers,  16, 

Brunswick-street,  Liverpool 
Smith,  Adolphe,  4,  Barclay-road,  Walham  Green 
i.Smith,  Alexander,  Ph.D.,  B.Sc,  I'niver.  Chicago,  Chicago,  U.S.A. 
Smith,  Angus,  10,  Ardgowanstreet  W.,  Greenock,  X.B. 
Smith,  Bernard  E.,  Alkali  Acts  Department,  Local  Government 

Board,  Whitehall,  S.W. ;  and  48,  Peroy-park,  Tynemouth 
Smith,  Claude,  Fernside,  Haveringatte  Bower,  Somford,  E. 
,  Smith,  Edgar    Francis,    35,    Ampthill-square,  Hampstead-road, 

N.W. 
Smith,  Edward,  Duke?,  Eradninch,  near  Cullompton,  Devon 
Smith,  Ernest  A.,  Metallurgical  Laboratory,  Eoyal  College  of 

Science,  South  Kensington 
llSmith,  Fred.,  P.O.  Box  1324,  Johannesburg,  S.A.E. 
Smith,  George,  Xobel's  Explosives  Co.,  Polmont  Station, Scotland 
Smith,  George,  282,  Friem-road,  East  Dulwich,  S.E. 
Smitb,  G.  E.  Scott,  67,  Surrey -street,  Sheffield 
iJSmith,  George  P.  Darnell,  80,  Wocdland-road,  Bristol 
Smith,  H.  G.,  The  Technological  Museum,  .Sydney 
Smith,   Harry   Wood,  B.Sc,  Messrs.   May  and  Baker,  Garden 

Wharf,  Church-road,  Battersea 
Smith,  H.  E.,  1,  Aubertpark,  Highbury,  X. 
Smith,  John  Meadows,  Laboratory,  66,  College-street,  Chelsea, 

S.W. 
Smith,  John  William 
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Date  of  Election. 
Dec.  5,  1895 
Feb.  19,  1891 
Feb.  16,  1888 
XoT.  18,  1883 
Feb.  3,  1876 
Dec.  20,  1866 
Dec.  20,  1883 
Dec.  18,  1873 
Mar.  3,  1887 

Dec.  3,  1896 
Feb.  3,  1887 
June,  18, 1891 
Dec.  17,  1874 
Dec.  18,  1884 

June  15,  1893 

May  6,  1875 
Mar.  4,  1897 
June  21,  1883 
Dec.  15,  1892 
Feb.  21,  1889 

Feb.  1,  1883 

April  4,1878 

Mar.  4,  1886 

Feb.  G,  1879 

June  16,  1887 

June    7,  1894 

Feb.  3,  1859 
Jan.  15,  1863 
June  18,  1885 

Jane    4, 1885 

Feb.   18,  1892 

Dec.     1,  1864 


Trans. 
Trans. 

Trans, 


Trans 
Trans 


Trans. 


Trans. 


Smith,  ilatthew,  B.A.,  Glenholme,  Bishop  Auckland,  co.  Durham 

Smith,  R.  Greig,  Durham  College  of  Science,  Xewcastle-on-Tjne 

Smith,  Sam,  15,  Springfield-road,  Swindon 

Smith,  Sidney,  ?,5.  Ampthill-square,  Hampstead-road,  K.W. 

Smith,  ^Y.  A.,  M.A.,  M.B.  Oxon,  M.R.C.S.  Eng.,  Xewporl,  Essex 

Smith,  Watson,  34,  Cpper  Park-road,  Haverstock  Hill,  X.W. 

Smithells,  Arthur,  Prof.  B.Sc,  The  Yorkshire  College,  Leeds 
pSmyth.  John,  M.A.,  Milltown,  BantriJge,  Ireland 
||Snape,  Henry  Lloyd,  Prof.,  Chemical  Laboratories,  University 
College  of  Wales,  Aberj-stwith 

Sodeau,  \V.  H.,  B.Sc,  25,  Shore-road,  South  Hackney,  X.E. 

Sohn,  Charles  E.,  F.LC,  22,  Southampton-row,  W.C. 

Solomon,  Frank  Oakley,  36,  St.  Mary's-place,Newcastle-on-Tyne 

Sonstadt,  Edward,  Church  Field,  Cheshunt,  Herts 

Soraliji  Bomanji,  Khan  Bahadur,  Ph.D.,  C.E.  (Bombaj*)  Assoc, 
M.LC.E.  (Loud.),  8,  Sleater-road,  Bombay 

Sorrell,   Henry  Thomas,   Holly   Lodge,  Millbrook-road,  South- 
ampton 

Southall,  Alfred,  Garrick  House.  Piichmond  Hill,  Edgbaston 

Southerden,  Frank,  75,  Barry-road,  Dulwicb,  S.E. 

Soward,  Alfred  W.,  28,  Therapia-road,  Honor  Oak,  S.E. 

Spackman,  Charles,  Rosehaugh,  Clitheroe,  Lancashire 

Speakman,    James,    Penhold,    Post     Office,    Calgary,   Alberta, 

Canada 
llSpencer,  Ernest  Samuel,  Arborfield,  Wimbledon  Park 

Spencer,  James,  B.Sc,  38,  Ash-grove,  Bradford 

Spencer,  Richard,  Woodiiide,  Croslands  Park,  Barrow-in-Furness 
|] Spencer,   Samuel,   21,  St.  George's-road    and   Castle   Brewery, 
Castle-road,  SouthTvark,  S.E. 

Spencer,     W.     Shelley,    Lyndene,     Darley,    Farn worth,    near 
Bolton 

Spenzer,  John  George,  M.D.,  Ph.D.,  Prof.,   Western   Reserve 

University,  370,  Central-avenue,  Cleveland,  Ohio,  U.S.A. 
liSpiller,  John,  2,  St.  Mary's-road,  Canoubury,  N". 
USpiller,  William,  Atlas  Dye  AVorks,  Hackney-wick,  E. 

Spilsbury,     James,     Mayfield,     Mayfield-road,    Moselej,     Bir- 
mingham 
llSpottiswoode,  W.  Hugh,  Balliol  College,  O.\ford ;  and  6,  Middle 
New-street,  E.G. 

Spray,  Henry  John,  c/o  ilessrs.  Hopkins  and  Williams,  Bridge- 
fields,  Wandsworth,  S.W. 

Sprengel,  Hermann  Johann  Philipp,   Ph.D.  (Heidelb.)  F.R.S., 
Royal  Pru.ssian  Professor  (titular),  Savile  Club,  107,  Piccadily,  W. 
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Date  of  Election. 
Mar.  16,  1895 


May 
Feb. 


4,  1882 
■i,  1858 


Feb.  18,  1892 
May  5,  1S92 
June  21,  1877 
Mar.  4,  1S97 
Dec.  18,  1879 
^pril21, 1859 
Mar.  17,  1887 


Feb. 

May 

Dec. 

Dec. 

Dec. 

Mar. 

May 

Xov. 

:May 

May 

June 

Dec. 

Dec. 

Dec. 

May 

Jan. 

Dec. 


3,  1887 
16,  1895 

3,  1885 
15,  1S70 

15,  1870 

16,  1876 
7,  1896 

16, 1882 

4,  1882 
7,  1885 
7,  1894 

5,  1889 

4,  1890 
18,  1884 

5.  1892 
17, 1884 

5,  1895 


Aprill5,1880 
Feb.  21,  1895 
3,  1885 
3,  1391 
6,  1888 


Dec. 
Dec. 
Dec. 


Dec.  15,  1881 

June  18,  1896 
Mar.  4,  1897 
Feb.  18,1864 

Feb.     6,  1879 


Trans 


Trans. 
Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


Trans.' 
Trans 


Trans. 


Squance,  T.  C,  M.D.,  M.S.,  L.S.Sc,  F.R.M.S.,  F.E.M.  St,  S.,  15, 

Grange-crescent,  Sunderland 
llSquire,  P.  Wyatt,  413,  Oxford-street,  W. 

Squire,  W.  Stevens,  Ph.D.,  Clarendon  House,  St.  John's  Wood- 
park,  X.W. 

Squires,  Alfred  James,  84,  Derby-road,  Farnworth,  Widnes,  Lanes. 

Stables,  AVilliam  Herbert,  Kev.,  B.  A. 

Stacey,  Henry  George,  300,  High  Holborn,  W.C. 

Stainer,  W.  J.,  B..V,  3,  Harelock-road,  Stanford-avenue,  Brighton 

Stallard,  George,  if. A.,  Horton  Crescent,  Rugby 
i]Stanford,  Edward  Charles,  Glenwood,  Dalmuir,  Dumbartonshire 

Stanger,    W.    Harry,   Chemical  Laboratory,    Broadway,    West- 
minster 
][Stansell,  Lionell  W.,  4,  Albion-place,  Maidstone,  Kent 
|iStan.sfield,  A.,  B.Sc,  Aldersyde,  Hainault-road,  Leytonstone 

Staples,  Henry  J.,  Spondon,  Derby 

Starey,  Arthur  J.,  IS,  Ashley-road,  Hornsey-rise,  X. 
IjStark,  J.  Fleming,  31,  Highfield  South,  Kock  Ferry,  Birkenhead 

Starling,  J.  H.,  32,  Craven-street,  Strand,  W.C. 

Stead,  J.  C,  Mitre  Chemical  Works,  Cordova-road,  Bow,  E. 

Stead,  J.  E.,  Redcar,  Middlesboroiigh 

Stebbins,  James  H.,  jun.,  Ph.D.,  114,  Pearl-street.  Xew  York 

Steel,  Piobert  Elliot,  County  School,  Xorthampton 

Steel,  Eobert  W.,  Wedderburn,  Paisley 

Steel,  Sydney,  26,  Somerset-street,  Portman-square,  W. 

Steel,  Thomas,  c  o  Colonial  Sugar  Refining  Co.,  Sydney,  X.S.W. 

Steele,  Eobert,  8,  Adelaide-square,  Bedford 
llStenhouse,  James,  Elm-row,  Las.swade,  Midlothian,  X.B. 

Stenhouse,  Thomas,  Townhead,  Rochdale 

Stephens,  F.  R.,  e,o  Messrs.  Idris,   Pratt-street,  Camden  Town, 

X.W. 
I'Stephens,  Henry  Charles,  iLR.  Inst.,  Avenue  House,  Finchley 

Stephenson,  Herbert  F.,  202,  Barry -road,  E.  Dulwich,  S.E. 

Stephenson,  Stephen,  93,  Kensington,  Liverpool 

Stephenson,  Thomas,  Victoria  House,  Byculla,  Bombay 

Stern,  Arthur  Landauer,  D.Sc,  F.LC,  170,  Ashby-road,  Burton- 
on-Trent 

Steuart,  Daniel  Rankin,  Osborne  Cottage,  Broxburn,  Linlithgow- 
shire 

Steuart,  D.  Stuart  Spens,  B.Sc. 

Stevens,  H.  P.,  B.A.,  14,  Lower  Sloane-street,  Cheissa,  S.W. 

Stevenson,  Thomas,  M.D.,  Sandhurst  Lodge,  45,  Gresham-road, 
Brixton,  S.W. 

Stevenson,  William,  95a,  Southwark-street,  S.E. 
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Date  of  Election. 


June  20,  1872 

June  21,  1866 

June  18, 1874 

Kov.  17,  1887 

May  3,  1894 

1 

April  17,  1879 

Trans, 

Dec.  18,  1873 

April  17,  1890 

DcL-.  5,  1S95 

Dec.  2,  1875 

April  17, 1879 

May  7,  1S91 

June  19,  1884 

Feb.  3,  1887 

May  7,  1885 

Trans. 

Dec.  7,  1893 

Dec.  4,  1890 

Trans. 

Dec,  5,  1S7S 

Trans,  ^ 

Mar.  4,  1897 

Feb.  16,  1888 

Feb.  3,  1S87 

Feb.  21,1884 

Aprill9,1860 

Mar.  4,  1886 

June  3,  1875 

June  20,  1889 

May  3,  1894 

Dec.  5,  1889 

Feb.  18, 1892 

Feb.  19,  1891 

May  16,  1889 

Feb.  19,  1891 

||Stewart,  Walter,  ],  Murrayfield-gardens,  Edinburgh 
Stock,  W.  F.  K.,  5,  Dixon-terrace,  Darlington 
yStocks,   Frederic,    Snead's   Green    Hou.=;e,    Droitwi(;h,    AVorces- 

tershire 
Stocks,  Herbert  B.,  c  o  Messrs.  Day  and  Martin,  Borough-road, 

S.E. 
Stoddart,  Frederick  Wallis,  Grafton  Lodge,  Saeyd  Park,  Bristol 
li Stokes,  A.  W.,  Yestrj-  Hall,  Paddington 
rStone,  Edward  Daniel,  Kose  Lea,  Alderley  Edge,  Cheshire 
Stone,    Frederick    Richard    M.,    58,     Upper    Parliament-street, 

Liverpool 
Stone,  George,  Standard  Brewery,  Sydney,  X.S.AY. 
{[Stone,   J.   Harris,   M.A.,  F.L.S.,  Barrister-at-LaAv,   4,  Temple, 

E.C. 
llStone,  William,  M.A.  Cantab,   F.L.S.,  Oxford  and  Cambridge, 

Garrick,  and  Union  Clubs,  and  D.  6,  The  Albany,  Piccadilly 
yStorey,  James  Ashburner,  B.Sc,  ilatale,  Ceylon 
Stormouth,  Thomas,  Athol  House,  Clarence-road,  St.   Thomas, 

Exeter 
||Strangman,  J.    Pirn,    38,    Eue    Desbardes,    Yalmore,    Passay, 

Paris 
[jStuart,  Charles  M.,  M.A.,  St.  Dunslan's  College,  Catford,  S.E. 
Styles,  R.  Curling,  Knockhall,  Greenhithe,  Kent 
liSudborough,  J.  Joseph,   Ph.D  ,  D.Sc,  University  College,  Not- 
tingham 
llSuguira,Shigetake,careof  Tokio  Chemical  Society,Imaga\vakoji  1> 

Tokio,  Japan 
Sumner,  Leonard,  B.Sc,  Butt  Hill,  Prestwich,  near  Manche.-<ter 
Sumner,   Robert   Mason,    c;o   Messrs.    Parke,    Davis    and   Co., 

Detroit,  Michigan,  U.S.A. 
llSutherland,  D.A.,  F.LC,  28,  Victoria-street,  Westminster,  S.W. 
Sutton,  C.  W.,  19,  Henley-road,  Ipswich 
Sutton,  F.,  Laboratoiy,  Bank  Plain,  Norwich 
jlSutton,  F.  Xapier,  6,  Grosvenor-gardens,  AVillesden  Green 
Swan,  Joseph  AVilson,  M.A.,  F.R.S  ,  58,  Holland-park,  W 
Swan,  Robert,  M.  W.,  15,  AValmer-crescent,  Glasgow 
II Swinburne,  James,  66,  Victoria-street,  S.W. 
Sworn,  Sidney  Augustus,  M.A..  The  New  Municipal  Technical 

School,  Graveseud 
Sykes,  James,  76,  Lockwood-road,  Huddersfield 
Sykes,  M.  Carrington,  L.P.H.  Lond.,  L.RC.P.  Lond.,  M.R.C.S. 

Eng.,  L.S.A.  Lond.,  Sykeshurst,  Barnsley,  Yorks. 
Sykes,  Walter  J.,  M.D.,  59,  Friend's-road,  Croydon 
Symes,  K.  Edward,  95,  Lodge-road,  The  Avenue,  Southampton 
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Date  of  Election. 


June  17,  ISSO 

Dec.  17,  1874 

Trans. 

Feb.   17,  1881 

Trans,  i 

Feb.  3,  1887 

Trans.' 

Feb.  lo,  1894 

Dec.  4,  1890 

June  16, 1881 

Trans. 

Dec.  18,  1884 

May  15,  1890 

Dec.  5,  1867 

Dec.  6,  1S94 

Dec.  2, 1875 

Dee.  7,  1882 

June  7,  1894 

] 

June  17,  1880 

June  18, 1891 

i 
I 

Aprill9,1888 

Jan.  15,  1874 

Trans,.' 

Dec.  6,  1888 

April  4,  1878 

' 

April  17, 1879 

Trans. 

Jlay  1,1877 

May  3,  1894 

Feb.  15,  1881 

Feb.  16,  1893 

May  16,  1S95 

Xov.  17,  1859 

Dec.  7,  1871 

Mar.  5,  1874 

Feb.  18,  1875 

Trans. 

Feb.  5,  1863 

1 

Dec.  3;  1896 

Mar,  4,  1SS6 

Trans.  1 

June  7,  1894 

Symons,  Brenton,  5,  Kew  Gardens-road,  S.W. 
llSymons,    William     Henry,     M.D.    (Brux.),    D.P.H.    (Oxon.), 
M.R.C.S.  Eng.,F.I.C.,  Medical  Officer  of  Health's  Department, 
Guildhall,  Bath 

iiTakamatsu,  T.,  Engineering  College,  Imperial  University,  Tokio, 

Japan 
Takamine,  Jokichi,  6641,  Woodlawn-avenue,  Chicago,  U.S.A. 
Tanner,  Alf.  E.,  Westminster  Hospital,  S.W. 
Tate,  Francis  Henry,  9,  Hackins  Hey,  Liverpool 
Tate,   George,    Ph.D.,    11    and    12,    London    and    Lanca.shire 
Chambers,  45a,  Dale-street,  Liverpool 

llTate,  Walter,  The  Woodlands,  Tiverton-on-Avon,  Bath 
Tate,  William,  Civil  Engineering  College,  Sibpur,  Calcutta 
Tatlock,  Robert  R.,  Xovara,  Stirling 
Taylor,  Albert,  Technical  School,  Stockport 
Taylor,  Andrew,  11,  Lutton-place,  Edinburgh 
Taylor,  G.  Midgley,  27,  Great  George-street,  Westminster 
Taylor,  Herbert  J.,  9,  Portland-villas,  Bath-street,  Dewsburj' 

|]Taylor,  James,  B.Sc,  Government  metallurgical  works,  Clyde, 

New  South  Wales 
Taylor,  John,  15,  Lucius-street,  Torquay 
Taylor,  John  G.,  16,  Triuity-street,  Stoekton-on-Tees 
Taylor,  R.  L.,  37,  Mayfield-road,  Whalley  Range,  Manchester 
Taylor,  William,  China  Sugar  Refining  Co.,  East  Point,  Hong  Kong 

IJTcherniac,   Joseph,  Ph.D.,    Thalstrasse   1,    Freiburg,  Briesgau, 
Germany 

liTeed,  Frank  L.,  D.Sc,  15,  Tictoria-street,  S.W. 
Terrill,  William,  42,  St.  George's-terrace,  Swansea 

llTerry,  Edwin,  374,  Brixton-road,  S.W. 
Tervet,  Robert,  54,  Penshurst-road,  South  Hackney,  E. 
Thackrah,  James  R.,  M.A.,  Ph.D.,  5,  The  Crescent,  Hipperholme, 

Halifax 
Theodcsius,  A.  F,  B.A.,  University  Coll.,  Oxford 

,, Thomas,  Andrew,  e'o  M.  C.  Xeviile,   Esq.,  9,  Hendley-streef, 
Adelaide,  South  Australia 

I  Thomas,  Charles,  Woodcote,  Stoke  Bishop 

Thomas,  Harry  Edgcombe,  Rockleaze  Point,  Clifton,  Bristol 
,|Thomas,JosephWilliam,Drumpellier,  Brunswick-road,  Gloucester 

II  Thompson,  Beeby,  55,  Yictoria-road,  Northampton 
Thompson,  Charles,  B.Sc,  Grammar  School,  Coatham,  Redcar 

iiThompson,  Claude  M.,  M.A,  University  College,  and  38,  Park- 
place,  Cardiff 
Thompson,  Edward  Gumming,  48,  Kestrel-ayenue,  Heme  Hill,  S.E. 


62 


FELLOWS    OF    THE    CHEMICAL    SOCIETy'. 


Date  of  Election. 
June  15, 1893 


May     4 

Mar.  4 
Dec.   16 

Dec.  17 

Nov.  2 
April  15, 
Jan.  18 

Jan.  18 
May  16 

May     7 

Dec.     3 


1893 

1897 
1886 

1885 
1876 
1858 
1872 

1872 
J  895 
1891 

1885 


Trans. 

Trans. 

Trans. 


Feb. 

16, 

1882 

Trans 

Isov. 

20, 

1890 

May 

16, 

1895 

Dec. 

3, 

1891 

Feb. 

1, 

1866 

Trans 

Feb. 

16, 

1871 

Trans 

Dec. 

7^ 

1893 

Trans 

June 

1 , 

1894 

Dec. 

20, 

1880 

Trans. 

Dec. 

2, 

1860 

Dec. 

.'>, 

1895 

Feb. 

19, 

1863 

Trans 

Mar. 

6, 

1897 

Proc. 

Mar. 

n, 

1881 

Trans 

June 

1, 

1865 

Trans 

Dec. 

5, 

1S89 

Trans 

my 

/, 

1891 

Feb. 

21, 

1884 

Trans 

June 

21, 

1877 

Thompson,    Frank    Ernest,    97,    Murdock-road,    Handswortli, 

Eirmingham 
Thompson,     George      E.,    The    Laboratorj-,    57,    Dock-street, 

Newport,  Mon. 
Thompson,  Harry,  Plaka,  Milo,  Greece 
Thompson,  VV.  Phillips,  95,  Shrewsbury-road,  Claughton,  Birken- 

iiead 
Thomson,  Andrew,  D.Sc,  10,  Pitcullen-terrace,  Perth 
Thomson,  George  C,  1,  Thornwood-terrace,  Partick,  Glasgow 
llThomson,  John,  Gwydor  Villa,  Elmers  End,  Beckenham 
Thomson,   John    Millar,  Prof.,  F.R.S.,  King's    College,   W.C. ; 

and  85,  Addison-road,  W. 
Thomson,  William,  Royal  Institution  Laboratory,  Manchester 
Thomson,  W.  T.,  Offord-villa«,  Walham  Abbey 
Thonger,  C.  G.  Freer,  M.E.A.C,  Colonial  College,  Hollesley  Bay, 

Suffolk 
Thorne,  Edward  E.  H.,  care  of  H.  E.  Thorne,  Esq.,  Bridgetown, 

Barbadoes,  West  Indies 
Thorne,  Leonard  T.,  Ph.D.,  8,  Dynevor-road,  Richmond 
Thornley,  J.,  Brooks,  jun.,  c/o  Felton,  Grimwash,  and  Co.,  Jeff- 

cott-street,  Melbourne,  Australia 
Thornton,  A.,  M.A.,  67,  St.  Mary's-terrace,  Manningham 
Thorp,  AValter,  B.Sc,  Analytical  Laboratory,  Limerick 
II Thorp,  William,  B.Sc,  22,  Sinclair-gardens,  West  Kensington 
IfThorpe,  T.  E.,  Ph.D.  (Held.),  B.Sc.  (Vict.),  D.Sc.  (Dubl.),  LL.D. 

(Glas.),  F.R.S.,  Inland  Revenue,  Somerset  House,  W.C. 
Thorpe,  Jocelyn  Field,  Ph.D.,  Owen's  College,  Manchester 
Thudichum,  George  Dupro,  Montrose,  Dorset-road,  Merton  Park, 

Wimbledon 
Thudichum,  John  L.  W.,  M.D.,  11,  Pembroke-gardens,  W. 
Thwaite,  B.  H.,  29,  St.  George-street,  Westminster 
Tibbals,  W.  I.,  93,  Cass  street,  Detroit,  Mich.,  U.S.A. 
Tichborne,  C.  E.  C,  Ph.D.,  15,  North  Great  George-street,  Dublin 
Tickle,  Thomas,  4,  Pakenliam-street,  W.C. 
Tiemann,    Ferdinand,    Prof.,    Dr.,    I'arkstrasse,  Wannsce,    by 

Potsdam 
IJTilden,  William  A.,  Prof.,  F.R.S.,  9,  Ladbroke-gardens,  W. 
jjTingle,  J.  Bishop,   Ph.D.,  Chemical  Department  University  of 

Pennsylvania,  Philadelphia,  U.S.A. 
Tocher,  James  Fowler,  A.I.C.,  1,  Chapel-street,  Peterhead 
llTompson,  Frederick  William,  1,  St.  Mildred's-road,  Eamsgale 
llToms,  Frederick  Woodland,  F.I.C,  Official  Analyst,  Jersey 
t  Longstaff  Medallist,  1881. 
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Date  of  Election. 

Jan.  15,  1855  Trans.j 

Dec.  3,  1868 
Teb.  16,  1893 
Feb.  2,  1888 
June  6,  1887  ' 

i 
Feb.  18,  1892  '  Trans 
May  16,  1895  | 
Feb.  15,  1894 
ilar.  15,  1888 
June  16,  1881 
Dec.  4,  1873 

Dec.    5,  1889 


May 
May 
Mar. 
Dec. 

Feb. 


7,  1896 
5,  1892 
4,  1897 
2,  1886 
20,1896 


Trans.! 
Trans.! 


Trans. 


Dec.  6,  1888 
Feb.  1,  1883 
Feb.  21,  1889 

Feb.  2,  1871 
Feb.  2,  1888 
June  19,  1879 
May  5,  1892 
Feb.  17,  1876 
Dec.  7,  1876 
Dec      3,  1885 


April  6,  1876 
2)fov.  16,  1865 
Feb.  16,  1893  |  Trans 

Feb.  21,  1889  ' 

I 

Mar.    4,  1897  ! 

Mar.  16,  1882  ! 
Mar.     6,  1890  i 


iiTookey,  Charles,  Museum  of  Practical  Geology,  JermjTi-street, 

S.W.,  and  Nelson's  Hotel,  Great  Portland-street,  W. 
Tosh,  Edmund  G.,  The  Lund,  Uh-erston,  Lancashire 
IJTowers,  John  William,  Brantwood,  Allerton,  Liverpool 
Townsend,  Charles  F.,  31,  Elms-road,  Clapham  Common,  S.W. 
ITraphagen,  Dr.  Frank  "\V,,  College  of  Agriculture,  &f.,  Bozeman 

Montana,  U.S.A. 
Travers,  Morris  W.,  2,  Phillimore-gardens,  Kensington,  W. 
Treharne,  F.  G.,  Wrangbrook,  Llanishen,  near  Cardiff 
Trench,  George,  Cotton  Powder  Co.,  Faversham 
liTrewby,  Herbert,  Radnor  House,  Ribblesdale-road.  Homsey,  N. 
Trigger,  Oliver,  Chemical  Dept.,  Fioyal  Arsenal,  Woolwich 
iJTruman,  Edgar,  M.D.,  9,  Watcombe-circus,  Carrington,  Notting- 
ham 
Tucker.  Willis  G.,  M.D.,  Medical  College,   Albany,  New  York, 

U.S.  A. 
Tuckett,  J.  £.  S..  M.A.  Cantab,  Eastbourne  College,  Eastbourne 
Tuer,  Arthur  Holt,  Thomhill,  Wigan,  Lancashire 
Turnbull,  Andrew,  Daldowie,  Broom  house,  near  Glasgow 
Turner,  Arthur,  L.D.S.  Ed.,  The  Limes,  Aylesburj- 
Turner,  B.  B.,  B.Sc,  Fraulien  Scholte,  Karspiile,  16  D.  Gattin. 

gen,  Germany 
Turner,  Charles,  22ja,  Oxford-street,  Manchester 
Turner,  Thomas.  Ravenhurst,  Rowley  Park,  Stafford 
Turpin,    George    Sherbrooke,    M.A.    (Cantab),    D.Sc.    (Lond.), 

Schoolhouse,  Swansea 
JiTustin,  John  Robt.,   F.R.G.S.,  Albion  House,  The  Marina,  Deal 
Tutton,  Alfred  E.,17,  Bardswell-road,  Oxford 
Tweedie,  George  R.,  8,  Yictoria-parade,  East  Cliff,  Ramsgate 
Tweedie,  Thomas  Shortridge,  The  Moat,  Annan 
Typke,  P.  G.  W.,  Ravenhurst,  Xew  Maiden 
Tj-rer,  Thomas,  StMing  Chemical  Works,  Abbey-lane,  Stratford 
Tyson,  Thomas  B.,  1,  Xew  China  Bazaar-street,  Calcutta 

[jUdall,  Thomas  Bertram,  Xewcastle-under-Lyme,  Staffordshire 

Umney,  Charles,  50,  Southwark-street,  S.E. 

TJmney,  John  C,  50,  Southwark-street,  London,  S.E. 

Cnderhill,  Thomas  J.,  6,  The  Terrace,  Royal  Yictoria  Yard,  Dept- 
ford,  S.E. 
llUnwalla,  R.  X.,  Medical  Dept.,  Bhavnagar,  Kathiawar,  India 

IJVacher,  Francis, 7,  Shrewsbury-road,  Oxton,  Birkenhead 
Valentin,  Basil  William,  ^lessrs.  Buckley  Bros.,  Brewery,  Llanelly, 
S.  Wales 
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Date  of  Election. 


Dec.  1,  1887 

Mar,  1,  1883 

Dec.  7,  1882 

June  15,  1893 

Dee.  6,  1894 

April  17, 1879 

Trans. 

Feb.  19,  1891 

May  6,  1881 

Jan.  18,  1872 

May  16,  1889 

Feb.  2 J, 1884 

Jan.  17,  1884 

April  4,  1889 

Z^Tov.  19,  1885 

Feb.  6, 1890 

Dec.  6,  1894 

Aprill7,1884 

Feb.  16,  1893 

J[ay  17,  1888 

May  6,  1897 

Dec.  7, 1893 

Mar.  4,1897 

Feb.  16,  1893 

Jan.  16,  1868 

Mar.  17,  1881 

June  7, 1894 

Trans. 

Dec.  5,  1889 

Feb.  6,  1890 

Trans. 

liTargas,  Yergara   J.    M.,    237    P.O.    Box,    Bogota,    Columbia, 

S.  America 
Vasey,  S.  A.,  Kingstliorpe,  Lower  Park,  Lougliton,  Essex 
Vasey,  Thomas  E.,  P.O.,  Box  1149,  Montreal,  Canada 
Vautin,  Claude  T.  J.,  Bevois  House,  28,  Basinghall-street,  E.G., 

and  3,  Upper  Hamilton-terrace,  N.W. 
Vaux,  Cuthbcrt,  11,  Thornhill-park,  Sunderland 
Vele}',  Victor  H.,  M.A.,  F.R.S.,  22,  Norham-road,  and  University 

Museum,  Oxford 
Veiling,  F.  W.  De,  B.A.,  Higher  Grade  Board     School,   The 

Boulevard,  Hull 
Venable,  Frank  P.,  Ph.D.,  Chapel  Hill,  North  Carolina 
Vincent,  Charles  W.,  F.R.S.E.,  F.C.S.  of  Berlin,  Eeform  Club, 

Pall  Mall,  S.W.,  and  Eoyal  Institution,  W. 
Virtue,  "William,  Abbey-street  and  'W'atersidc  Distilleries  and 

Mills,  Londonderry 
llVoelcker,  Edward  William,  22,  Tudor-.street,  Blackfriars,  E.G. 
||Voelcker,    John    A.,    Ph.D.,    20,     Upper    Phillimore-gardens, 

Kensington,  "W. 
!|Voss,  Walter  Arthur,  15,  Nicholson-road,  Addiscombe,  Croydon 
Vult6,  Hermann  T.,  Ph.D.,  School  of  Mines,  Columbia  College, 
East  4Cth-street,  corner  of  4th-avenue,  New  York 


Wade,  John,  B.Sc.  (Lond.),  Wyvenhoe,  Purley,  and  Guy's  Hos- 
pital, S.E. 
II  Wagner,  W.  G.,  Glyndhurst,  Ealing  Common,  W. 

Wainwright,  J.  Howard,  Ph.D.,  22,  West  46thSti-eet,  New  York, 
City,  U.S.A. 

AVait,   Chas.   E.,   Prof.,   University    of    Tennessee,    Knoxville, 
U.S.,  N.A. 

Wait,  Frank  Goodell,  Geological  Survey  Department,  Ottawa 

Waite,  W.  H.,  B.A.,  Park-road,  Halifax 

Walden,  William  Herbert,  57,  Felix-road,  Brixton,  S.W. 

Walford,  S.  M.,  62,  Bloom-street,  Stockport 

Walke,  Willoughby,  1st  Lieut.,  Fort  Monroe,  Virginia,  U.S., 
N.A. 

I  Walker,    Maj.-Gen.  Alexander,  C.S.L,  RA.,  c/o   Mrs.  Dalzell, 
Cornwater  House,  Croxted-road,  AV.  Dulwich,  S.E. 

jWalker,  Archibald,  B.A.,  8,  Crown-terrace,  Dowanhill,  Glasgow 

Walker,  Chas.  H.  H.,  B.A,,  28,  College  Grove-road,  Wakefield 

Walker,  Daniel,  A.K.C.,  B.Sc. 

i  Walker,  James,  Prof.,  D.Sc,  8,  Windsor- terrace,  Dundee 
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rate  of  Election. 

teh.     Z,  1S65 

Trans. 

April  17, 1890 

Dec.     6,  1838 

Mar.    4,  1897 

Trans.  1 

Feb.  17,  1881 

Aprill7,  1879 

Dec.     3,  1896 

June    4,  1884 

Dej.     5,  1878 

1 

Mar.    3,  18S7 

ilar.    1,  1883 

Dec.     6,  1388 

Mar.  20,  1881 

April  21, 1864 

May  16,  ISQ-l 

! 

Dec,  3,1891 

April  20, 187 1 

Dec.     4,  1873 

May  20,  187-5 

Mar.  19,1863 

Traas. 

June  15, 1893 

Dec.     7,  1871 

May     5,  1891 

Dec.     6,1894 

Dec.     6,  1888 

Nov.  17,  1887 

Trans. 

Feb.  21,  1895 

May  16,  1895 

Xov.  16,  1882 

June    7,  1894 

Dec.     6,  1894 

April  4,  1S89 

Mar.  15,  1888 

May     4,  1893 

Mar.    5,  1885 

J.n.  IS,  1872 

'•.  AValker,  J.  F.,  M.A.,  45,  Bootliam,  York  ;  and  Sidney    College, 

Cambridge 
Walker,  James  S.  H.,  M.B.,  CM.,  11,  Leopold.&treet,  Nairn 
Walker,  J.  T.  Ainslie,  2,  Victoria-road,  Xew  Shoreham,  Sussex 
Walker,  J.  Wallace,  M  A.,  Ph.D.,  University  College,  W.C. 
AValker,     Robert    William,    Wicken    Hall,    Xew     Hey,    near 
Kochdale 

!] Walker,  Thomas  Hatfield,  1,  Picton-place,  Xeweastle-on-Tyne 
Walker,  W.  H  ,  Stafford-street,  Willenball,  Staffs. 

^Wallace,  Prof.  Eobert,  The  Univer.<ity,  Edinburgh 

I  Waller,  Elwyn,  Ph.D.,  440,  Ist-avenue,  New  York 
Wallis.  Henry  Weston,  11,  Probyn-road,  Tulse  Hill,  S.W. 

||Walmsley,  K.  MiiUineux,  D  Se.,    Northampton   Institute,    St. 
John  St,reet-road,Clerkenwell,  E.G. 
Walrond,    Edward  Da!rymple,    B.A.,   North    Eastern    Counties 
School,  Barnard  Castle,  Durham 

i|  Walton,  Thomas  Ulrick,  B.Sc,  F.I.C.,  Colonial  Sugar  Refinery 

Co  ,  Sydney,  New  South  Wales 
Ward,  George,  BuL-kingham-terrace,  Headingley,  Leeds 
AVard,  G.  J.,  Hallam  Fields,  like-ton 

Ward.  Thomas  Armistead,  15,  Exchange  street,  Blackburn 
Ward,  William,  Sheffield  Moor,  Sheffield 

AVarden,  C.  J.  H.,  Prof,  of  Chemistry,  Medical  College,  Calcutta 
AYardle,  Sir  Thomas,  F.G.S.,  Leek,  Staffordshire 

llWarington,  Robert,  F.R.S.,  High  Bank,  Harpenden,  St.  Albans 
Warmington,  Ed  ward  A.,  Ph.D.,r. I.e. ,36,  Cannon-st., Birmingham 
Warner.  George  Joiej^h.  41,  Albert-road,  AVidnes 
Warren,  Cyprian  A.,  Messrs.  AVatney's  Brewery,  Richmond 
AVarren,  AA'.  L.,  12,  AVestland-row,  Dublin 
AA'arrick,  Frederic  Walmsley,  7,  l\rtpool-lane,  E.C. 
AA'irrington,  Arthur  Walley, University  Coll.  of  Wales,  Abe rj-itwith 
Warrington,  T.  C,  52,  Kegents-road,  Hanley,  Staffs. 
AVarwick,  A.  AA'.,  Minih  Mines,  AVickes,  Mont.,  U.S.A. 
Waterfall.  Charles  J.,  Marienberg,  Somers-ille-road,  Bristol 
AVatcrfleld,  A.  Swainson,  Grammar  School,  Bromyard,  Worcester 
Waterhouse,   Robert,  c  o  ^Messrs.  J.  Fisher  and  Sous,  Limited, 

Queen's-road,  Bradford,  Manchester 
AVaterliouse,  AA'm.  John,  B.Sc,  Christ  Church,  Oxford 
AA'atcs,  Edward  Arthur,  Coromandel  Gold   Mg.   Co.,   Oorgaum, 

Mysore 
AVaison,  A.  Forbes,  St.  James's  Gate,  Dublin 
Watson,  Charles,  36  40  Hewitt  street,  Gay  thorn,  Manchester 
Watson,  David,  D.Sc,  The  Brou^hton   Copper  AVorks,  Salford, 
Manchester,  and  AVillow  Bjuk  House,  Kersal  Dale.  Higher 
Broil  afhton  E 


fiR 


Fli.bLU\VS    OK    THE    CHEMICAL    SOCIETV. 


Date  of  Election. 

June  16,  1887 

Mar.    1,  1883 

Dec.     3,  1896 

Jan.  20,  1876 

Trans 

June  2],  1877 

Mar.    1,1883 

Trans 

Feb.     1,  1872 

Trans 

Dec.     5,  1878 

Trans 

Dec.     6,  1888 

Mar.    1,  1883 

Trans 

Mar.     ],1866 

June  21,  1877 

April   4,  1889 

Feb.  16,  1888 

Dec.     7,  1893 

Feb.  19,  1&91 

June  19, 1884 

Trans 

Feb.     6,  1890 

May     6,  1897 

Feb.  18,  1883 

Trans 

Mar.    4,  1886 

May     6,  1897 

Dec.     6,  1S83 

May     5,  1392 

June  15,  1893 

May    3,  1894 

Feb.  16,  1893 

Dec.     3,  1896 

Dec.     3,  1897 

Aprill7, 1379 

Feb.  16,1893 

II  Watson,  Frederick  Percy,  6  and  7,  Bailgate,  Lincoln 
il  Watson,  Thomas  Donald,  16,  St.  Mary's-road,  Bayswater,  \V. 
Wiitson,  Wm.,  Eev.,  M.A.,  School  House,  Kingsbridge,  S.  Devon 
11  Watson,  W.  H.,  J. P.,  Braystones,  near  AVhitehaven 
A^''att,  Alexander,  c  o  Messrs.  Macfie  and  Sons,  34,  Moorfields, 

Liverpool 
Watts,  Francis,  Govt.  Laboratory,  St.  John's,  Antigua,  W.  Indies 
llWatts,  John,  D.Sc,  Merton  College,  Oxford 
Watts,  .John  L,  Fdirleigh,  Hartford,  Cheshire 
Way,  Edward  J.,  F.I.C.,  Eastleigh  Syndicate,  Box  84,  Keerks- 

dorp,  Transvaal,  S.A.R. 
Webster,  Charles  Stuart,  Malvern  House,  Eedland,  Bristol 
Webster,  G.  W.,  33,  Biidg^-street-row,  Chester 
Webster,  William,  Glencot,  Blackheath  Park,  Blackheath,  S.E. 
A^eir,  P.  A.,  Lieut. -Col.,  M.B.,  c/o  Messrs.  King,  King  and  Co., 

Bombay 
Welch,  J.  Cuthbert,  Kaslo,  British  Columbia 
AYelchmau,  Frank  Ernest,  16,  Cailtouroad,  Putney  Hill,  S.W. 
Welliugton,  Stephen   K,   M.I.C.E.,   The   Bungalow,   The   Gas 

Works,  Parel,  Bombay 
Wells,  James  S.  C,  Ph.D.,  Hackensack,  New  Jersey,  U.S.A. 
Wells,   S.  Paissell,   B.Sc.^  M.B.,  29,  Devonshire-street,  Portland- 
place,  W. 
Welsh,  John,  12a,  Seller-street,  Chester 
Werner,  Emrl  A.,  5,  Church-avenue,  Pathmines.  Dublin 
Wertheimer,  Julius,  Prof.,  B.Se.,  B.A.,  F.I.C.,  Merchant  Yen- 

turera'  Technical  College,  Bristol 
West,  C.  A,,  City  of  London  College,  and  105,  Sydney-street, 

Chelsea,  S.W. 
Wetzel,   Henry  A.,   Messrs.   Parke,   Davies   &   Co.,   Box   470, 

Detroit,  Jlicbigan,  U.S.A. 
Whalley,  Lawrence  J.  de,  26,  Park-place,  Greenwich,  S.E. 
Whalley,  Sydney,  38,  Harelock-street,  Canterbury 
Wheeler,  H.  L.,  Ph.D.,  1812,  Prairie-avenue,  Chicago 
||Wheeler,    William    Ernest,    18,  Bessborough-gardtns,  Pimlico, 

S.W. 
Whimster,  J.  L,  9,  Corporation-buildings,  Daw^holni,  Maryhill, 

Glasgow 
Wheelwright,  E.W.,  B. A.,  Ph.D.,  The  Oaklands,  Warlcy,  Oldbury, 

near  Birmingham 
Whitaker,  Thorp,  Messrs.  Eipley  &  Sons',  Dye  Works,  Bradford, 

Yorkshire 
White,  H.  C,  Prof.,  Athens,  Georgia,  U.S.A. 


FELLOWS    OK    THE    CHEMICAL    SOCIETV. 


67 


Pate  of  Election. 

Dec.     3,  1891 

Mar.  20,  1862 

April  4,  1839 

May     6,  1897 

Dec.     7,  1893 

Feb.     5,  1885 

June  18,  1896 

Dec.     5,  1889 

Dec.  15,1892 

April  15, 1886 

Proc. 

Nov.    5,  1863 

June  15,1893 

Dec.     5,  1889 

Dec.     5,  1889 

May  16,  1895 

Dec.  15,  1892 

Dec.    3,  1896 

Dec.    3,  1896 

May     7,1891 

Mar.    4,  1897 

June  16, 1881 

May     4,  1893 

Dec.  17,  1885 

Feb.  19,  1891 

Jan.   16,  1862 

Trans. 

Feb.  21,  1895 

Dec.  15,  1892 

Dec.     5,  1895 

June  21, 1883 

Proc. 

June  18,  1891 

Dec. 


1872 


Mar.  5,  1885  j  Trans 
Feb.  19,  1874  |  I'rans. 
Dec.  15,  1892 

Feb.  7,  1878 
Feb.  15,  1394 
May   15,  1848  ;  Trans. 


AVhite,  Henry,  43,  Wood  stock -road,  Sheffield 
AVhiie,  Leedham,  2,  Lime-street-square,  E.G. 
"White,  John  Tsawoo,  il.A.,  F.I.C,  Treasury  01^ ee,  Katha,  Upper 

Burmah 
Wliite,  P.  T.,  Horton  Field,  West  Drayton,  Middlesex 
White,  Vrilliam  Gilchrist,  The  Hodge,  Broadbottom,  near  Man- 
chester 
Whitehead,  Henry  H.,  The  Eoyal  Brewery,  Brentford 
Whitehead,  Jame.-;,  Roach  plare,  Rochdale 

AVliitehouse,  William,  Albany  House,  Bradmore,  Wolverhampton 
Whiteside,  John  Lowe,  51,  Cannon-street,  Bolton 
Whiteley,  R.  Lloyd,  20,  Beeches-road,  W.  Bromwich 
Whitfield,  John,  113,  AVestborough,  Scarborough 
Whittaker,  Thomas,  Elwy  House,  \Vhalley-road,  Accrington 
Whittam,  Matthew,  il.A.,  The  Isle  of  Wight  Coll.  ge,  Hyde 
Wigan,  Biisil  P.,  Rhoudda  Valley  Brewery  Co.,  Treherbert 
Wigley,  H.  F.  A.,  Verdin  Technical  School,  Winsford,  Cheshire 
Wigham,  F.  H.,  Cherrygarth,  Eastmoor-road,  "Wakefield 
Wigner,  J.  H.,  Ph.D.,  44,  .\ venue  de  Rumine,  Lausanne 
Wilcox,  A.  J.,  St.  John's  College,  Giimsargh,  near  Preston 
i|Wild,  John,  28,  Hyde-road,  Woodley,  Stockport 
Wilderman,  Meyer,  Ph.D.,  Davy-Faraday  Laboiatory,  Albemarle- 

street,  W. 
Wilkes,  J.  P.,  54^  Old  Broad-street,  E.G. 
V\  ilkin>on,  John,  Drighlington,  near  Bradford 
Will,  Wm.  Watson,  1,  St.  Agnes-place,  Keunington  Park,  S.E. 
Will,  W.,  Ph.D.,  Kronprinzen  ufer  30,  Berlin,  X.W. 
llWilliams,  C.   Greville,  F.E.S.,  F.I.C,  36,    Kenilworth-avenue, 
Wimbledon 
Williams,  Evan,  Gas  Works,  Rochdale-road,  Manchester 
Williams,  John,  Government  Laboratory,  British  Guiana 
AVilliams,  J.,  B.A.,  The  College,  Cheltenham 
Williams,  Rowland,  Sunny  Lea,  AldclifFe-road,  Lancaster 
Williams,  Seward  W.,  c  o  Scabury  and  Johnson,  8,   Brighton- 
avenue,  East  Orange,  "N^ew  Jersey,  U.S.A. 
yWilliams,  Tiiomas,  Chemical   Laboratory  and  Assay  Office,  A, 

Queen  Insurance-building,  10,  Dale-street,  Liverpool 
llWilliams,  Walter  Collingwood,  B.Sc,  63,  Grove-street,  Liverpool 
llWilliams,  W.  Carleton,  23,  Broomgrove-road,  Sheffield 
Williams,  William,  County  Offices,  Wtstgate-street,  Cardiff,  and 

63,  Plymouth-road,  Penarth 
Williams,  W.  J.,  635,  Market-street,  Camden,  N.J.,  U.S.A. 
Williams,  W.  Lloyd,  10,  Miskin  road,  Dartford,  Kent 
llWilliamson,  A.  W.,  LL  D.,  F.E.S.,  High  Pitfcld,  Haslemere 
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Date  of  Election. 
Dec.  4,  1874 
Mar.  4,  1886 
May    7,  1896 

Dec.  5,  1872 

Dec.  5,  1892 

Feb.  5,  1885 

Dec.  6,  1894 

June  19, 1879 
Dec.  6,  1894 
June  21,  1883 
Nov.  19,  1855 
Feb.  21,  1895 
.April  1,  1875 

Maj  16,  1878 

May  16,  1895 

Dec.  3,  1891 

Kov.  20,  1890 

Dec.  6,  1894 

Dec.  7,  1871 

Dec.  17,  1885 

Feb.  6,  1874 

Dec.  18,  1884 

Dec.  1,  1887 

Dec.  7,  1893 
Feb.  15,  1894 

Dec.  5,  1895 
Mar.  16,  1876 
Mar.  2,  1857 

Dec.  3,  1801 

June  15, 1876 
May  7,  1896 
Dec.  5, 1867 
April.  4,  1889 
Jan.   19,  1860 


Trans.    |jWilliaiDson,  Robert,  Low  AValker,  Xewcastle-on-Tyne 
'1  rans.      AVillianison,  Sidney,  Cent.  Teeli.  Coll.,  S.  Kensington 

Wills,    E.    Cbaniugj    M.A.    Cantab.,   Abbey   Park,     Keynsbam 

Bristol 
AVills,  Jos.  Lainson,  c/o  Dr.  Wyat%   29,  Stone-street,  Xew  'York 
Trans.'     Wilsmore,  F.  Y.  M.,  Astbury,  Regent's  Park- road,  Finchley,  K. 
Wilson,  A.  C,  Borough  Hall,  Stockton-on-Tees 
Wilson,   \.   Poole,  c,'o  Commissioners  of  National    Education, 
Education  OiEce,  Marlborough-s  reet,  Dublin 
II Wilson,  Charles  J.,  14,  Old  Queen-street,  Westminster 
Wilson,  Christopher,  The  Gramujar  School,  Manchester 
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Winder,  Bartlett  W.,  Sunny  Bank  House,  43,  Broomhall-plaee, 
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Winstone,  Benjamin,  M.D.,  100,  Shoe-lane,  E.G.,  and  53,  Russell- 
square,  W^.C. 
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Date  of  Election. 

Dec.     4,  1890 

Dec.  18,  1884 

Dec.    7,  1871 

Trans 

Feb.  18,  1892 

Aprill9, 1888 

April    4,1889 

Dec      6,  1889 

Dec.  IS,  1884 

Feb.     4, 1858 

Trans 

Dec.     5,  1895 

Feb.  21,  1878 

Trans 

June    7,  1894 

Mar.    4,  IS^^G 

Trans 

Feb.     4,  1864 

Feb.  19,  1891 

Dec.     2,  1880 

Nov.  20,1884 

May     7, 1885 

Trans 

June    4, 1874 

Dec.  16,  1886 

Trans. 

Feb.     5,  1885 

Mar.    4,  1886 

Mar.  15,  1877 

Dec.     4,  1890 

Trans 

Feb.  21,  1895 

June  21,  1877 

Feb.     5,  1874 

June  16, 1887 

Trans 

Feb.  16,  1882     Trans 

Dec.  16,  1894 
Kov.    6,  1873 

April  4,  1878 


Wood,  Sidney,  B.Sc,  S.  Kensington  Museum,  S.W. 
Wood,  William  H.,  B..\.  (Oxon.),  La  Martini&re,  Calcutta 
AVoodcock,  Reginald  C,  The  American  and  (continental  Sanita- 
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yWoods,  Hugh,  11,  Archway-road,  Hi^hgate,  N. 
Woodward,  James,    B.Sc,    B.A.,    F.I.C.,    14  4,    Osborne-road, 

Forest  Gate,  E. 
Woolf,  Mortimer,  16,  Greville-place,  N.W. 
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FOREIGN   MEMBERS 


FOREIGN    MEMBERS. 


Date  of  Election, 
May  18,  1876 
Feb.  1,  18S3 
Mar.  1  IStJO 
Feb.  2,  1888 
Feb.     1,  1842 

June  19,  1862 
Feb.     1,  1883 

Feb.     1, 1883 

June  16,  1892 
Feb.  1,  1883 
May  18,  1876 

May  8,  1866 
June  16,  1892 

Feb.     2,  1888 

Feb.  2,  1888 
Feb.  -2,  1888 
June  16,  1892 

Feb.  1,  1883 
Ftib.  1.  1883 

Feb.  2,  1SS8 


NUMBER   NOT   TO    EXCEED    FORTY. 

Baeyer,  Adolph  von,  P.R  S  ,  University  of  Munich 
Beil.stein,  Prof.  F.,  Ph.D.,  W.O  ,  8th,  No.  17,  St.  Petersburg. 
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SchifF,  Hugo,  Ph.D.,  University  of  Florence 
Schloesiug,  Th.,  Ph.D.,  Institut  Agroaomique,  Paris 

Thomsen,  Prof.  Julius,  Ph.D.,  University  of  Copenhagen 

Wiilicenus,  frof.  Johannes,  Ph.D.,  University,  Ldpzig 


71 


FARADAY     LECTUF?ERS. 


1869. 

J.  B.  A.  Duma;?. 

1872. 

S.  Cannizzaro. 

1875. 

A.  \y.  von  Hofmann. 

1879. 

A.  Wurtz. 

1881. 

H.  von  Helmholtz. 

1889. 

D.  ilendelejf 

1895. 

Lord  Eayleigh. 

LONGSTAFF    MEDALLISTS 

1881.  T.  E.  Thorpe,  F.R.S. 

1884.  C.  O'Sullivan,  F.H.S. 

1888.  W.  H.  Perkin,  F.R.S. 

1S91.  F.  E.  Japp,  F.E.S. 

1891.  H.  T.  Brown,  F.E.S. 

1897.  AV.  Eam.say,  F.E.S. 


LOXDOV : 

HARRISON    AXD    SONS,    PEIXTEHS   IN    ORDINARY    TO    HER   MAJESTY, 

bT.    martin's    LAN'F,    W.C. 


^ 


PROCEEDINGS 


THE   CHEMICAL  SOCIETY. 


Vol.  XIV.    Nos.  187-201. 
JANUARY— DECEMBER,   1898. 


EDITED   BY   THE   SECRETARIES. 


LONDON: 
GUENEY    &    JACKSON,    1,    P  A  T  E  R  N  OSTE  R  R  0  »V 

1899. 


Richard  Clay  and  Sons,  Limited, 
london  and  bungay. 


Ill 


DATES  OF  ISSUE  OF  THE  MONTHLY  NUMBERS  OF  THE 
JOURNAL  OF  THE   CHEMICAL  SOCIETY  TO  FELLOWS. 


January  number  was  issued 1 8th  January. 
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March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


.15th  February, 
.  1 5th  March. 
.15th  April. 
.16th  May. 
.16th  June. 
.13th  July. 
.4th  August. 
.2nd  September. 
.17th  October. 
,8th  November. 
.20th  December. 


a  2 


IV 


LIST    OF    GRANTS    MADE   FROM    THE    RESEARCH    FUND 
DURING  THE  YEAR. 

£o  to  John  McCrae,  Ph.D.,  for  a  research  on  the  acid  chlorides  of 
wlycoUic  and  mandelic  acids  and  their  action  on  the  sodium  compounds 
of  ethylic  acetoacetate. 

£5  to  E.  P.  Perman,  D.Sc,  to  continue  his  research  on  the  vapour- 
pressure  of  aqueous  ammonia. 

£5  to  A.  Lapworth,  D.Sc,  for  the  further  investigation  of  the  sul- 
phonic  and  other  substitution  dei-ivatives  of  camphor. 

£5  to  John  Wade,  B.Sc,  to  continue  his  research  on  cyanides. 

i'5  to  F.  E.  Matthews,  Ph.D.,  to  continue  his  research  on  the  halogen 
addition  compounds  of  benzene  and  its  derivatives. 

£5  to  W.  J.  Elliott,  M.A.,  to  continue  his  research  on  the  action  of 
chloi-oform  and  alkaline  hydroxides  on  amido-acids. 

£10  to  J.  Wallace  Walker,  Ph.D.,  to  continue  his  investigation  of 
the  derivatives  of  optically  active  mandelic  acid. 

£15  to  W.  J.  Pope,  for  an  investigation  of  the  constitution  of 
berbei-ine  and  other  compounds. 

£15  to  R.  S.  Morrell,  M.A.,  and  J.  M.  Crofts,  B.Sc,  to  continue 
researches  on  the  action  of  (a)  ferric  chloride  on  the  ethereal  salts  of 
ketonic  acids,  (b)  of  hydrogen  peroxide  on  carbohydrates  in  the 
presence  of  iron  salts. 

£25  to  A.  G.  Perkin  and  J.  J.  Hummel,  to  continue  their  investi- 
gation of  natural  yellow  colouring  matters. 

£10  to  F.  D.  Chattaway,  D.Sc,  to  continue  his  research  on  the 
composition  and  reactions  of  nitrogen  iodide. 

£20  to  Prof.  R.  Meldola,  F.R.S.,  to  continue  researches  on  poly- 
rtzo-com pounds  and  anhydro-bases. 

£10  to  D.  S.  Jerdau,  Ph.D.,  to  examine  the  constitution  of  the 
orcinol  and  phloroglucinol  derivatives  obtained  by  the  condensation  of 
ethylic  acetonedicarboxylate,  and  the  behaviour  of  its  mono-  and  di- 
substituted  derivatives  with  sodium. 

£10  to  F.  W.  Dootson,  M.A.,  to  examine  the  action  of  halogens  on 
ethylic  acetonedicarboxylate. 

£10  to  John  Harger,  Ph.D.,  to  prepare  and  examine  compounds 
formed  from  methylsuccinic  anhydride  and  secondary  amines,  and  to 
work  out  a  method  of  formation  of  di-alkyl  succinic  acids  from  mono- 
alkyl  compounds. 


£15  to  W.  A.  Bone,  D.Sc,  and  J.  J.  Sudborough,  Ph.D.,  to  prepare 
and  examine  the  acid  esters  of  (methyl)  substituted  succinic  acids, 
and  to  attempt  the  resolution  of  *  I'acemic  '  substituted  succinic  acids 
into  their  optically  active  constituents. 

£10  to  J.  J.  Sudborough,  Ph.D.,  to  continue  researches  on  diortlio- 
substituted  acids. 

£15  to  A.  W.  Crossley,  Ph.D.,  and  H.  R.  Le  Sueur,  B.Sc,  to  con- 
tinue researches  on  the  determination  of  the  constitution  of  the  fatty 
acids, 

£15  to  Prof.  James  Walker,  D.Sc,  to  examine  the  configuration  of 
camphoric  acid  and  its  isomerides  with  regard  to  the  asymmetric 
carbon  atoms  by  the  electrolysis  of  allo-campholytic  acids. 

£10  to  A.  Lapworth,  D.Sc,  to  examine  the  action  of  silver  salts  on 
halogen  derivatives  of  camphor  and  allied  compounds. 

£10  to  W.  B.  Davidson,  Ph.D.,  to  examine  the  stereoisomerism  of 
di  azo-compoun  d  s . 

£15  to  W.  J.  Pope,  to  continue  researches  on  enantiomorphism. 


VI 


LIST  OF  FELLOWS  ELECTED  DURING  1898. 


Name. 


Abbott,  Albert,  B.A 

AUhusen,  Ernest  Lionel,  B.Sc 

Annable,  Henry  William  Coupe 

Bailey,  William  Martin 

Baskerville,  Charles,  B.Sc,  Ph.D 

Bell,  Hugli  Poynter,  B.A 

Berry,  Reginald  Arthur 

Birkett,  Walter 

Boardman,  Thomas  Hemy,  B.A 

Bogert,  Marston  Taylor,  A.B.,  Ph.B... 

Brearley,  Harr)'^...  

Brierley,  Joseph,  B.Sc 

Brittain,  Charles  Edward,  B.Sc 

Brooke,  Anhur,  B.A 

Brooks,  Cecil  Joslin 

Brunnich,  Johannes  Christian 

Bull,  Benjamins.,  M.A.,  B.Sc,  Ph.D 
Burge,  Charles  Henry 

Caldecott,  William  Arthur,  B.A 

Campion,  Alfred 

Cannon,  Matthew  J 

Carroll,  Charles  Robert 

Castro,  John  Paul  de 

Caven,  Robert  Martin,  B  Sc 

Chapman,  David  Leonard,  B.A 

Cooper,  A.  J.  Bullen 

Cooper,  John,  B.  Sc 

Cooper,  William  R.,  M.A.,  B.Sc 

Cowburn,  Arthur  William 

Cowling,  Frederick  

Cox,  Frederick  Hudson 

Crouch,  William  Samuel 

Cunnington,  Alfred  V.,  B.A 

Davidson,  W.  Brown,  M.A.,  Ph.D 

Davies,  Charles  W.  Tisdale 

Dickson,  Samuel 

Dodd,  Frederick  Robertson 

Don,  John  R.,  D.Sc.  M.A 

Dootson,  Frederick  W.,  M.A 

Dowzard,  Edwin 

Drake,  Francis  Alfred,  B.Sc 

Dudley,  Charles  Benjamin,  Ph.D 

Edwards,  Wilbraham  T.  A 

Ferguson,  James  Edward 

Fleming,  John  Arnold 

Foulerton,  A.  Grant  Russell 

Gardner,  Edward  


February  17th  

December  Kith,  1897. 
Februarj'  17th 

January  20th    

February  3rd    

November  3rd 

June  2nd  

November  3rd 

)  J  ) )    

May  5th    

March  3rd 

December  2nd,  1897.. 

November  3rd  

November  18th,  1897. 

November  3rd  

December  16th,  1897. 
November  18th,  1897. 

December  2nd,  1897.. 

February  3rd 

November  18th,  1897. 

November  17th    

November  3rd 

February  3rd    

November  3rd 

January  26th    

December  2nd,  1897.. 
November  18th,  1897 

March  3rd 

December  2nd,  1897.. 

February  3rd    

November  3rd 

j»  >i   

>>  )>  

May  19th. 

November  3rd 

November  18th,  1897. 
January  26th    

April  21st 

November  3rd 

March  3rd     

December  2nd,  1897.. 

November  3rd 

February  3rd    

April  21st 

June  16th 


Elected. 


April  21st. 
February  I7th. 
April  21st. 

February  17  th. 
April  21st. 
December  1st. 


June  16th. 
April  21st 
February  17th, 
December  1st. 
February  17th. 
December  1st. 
February  17th. 


February  17th. 
April  21st. 
February  I7th. 
December  1st. 

April  21st. 
December  1st. 
February  17  th. 


June  16th. 
February  17th. 
April  21st. 
December  1st. 


June  16th. 
December  1st. 
February  I7th. 
>i  >i 

June  1 6th. 
December  1st. 
April  21st. 

February  17  th. 

December  1st 
April  21st. 
June  16th. 

December  1st. 
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Name. 


Proposed. 


Elected. 


Garside,  Arthur  L.   H.,  B.Sc 

Gidden,  William  Thomas 

Gilderdale,  Frederick 

Gilles,  "William  Setten 

Glaister,  John,  M.  D 

Goldsmith,  John  Naish,  B.Sc,  Ph.D. 
Guthrie,  Alexander,  B.Sc 


Hadley,  E.  B 

Hamilton,  Oswald 

Hartridge,  Alfred,  B.A. 
Haworth,  John  


November  3rd 

April  21st 

June  2nd  

November  3rd 
Heaton,  John '  February  17th 


March  3rd April  21st. 

Februaiy  17th |      ,,         ,, 

December  2ud,  1897..    February  17th. 

January  20th ,,  ,, 

November  3rd  December  Lst 

February  17th I  April  21st. 


Hemmy,  A.  Stanley,  B.A.,  M.Sc. 

Hendry,  Alexander  Garden 

Hills,  Thomas  Herbert 

Hislop,  Lawrence 

Hislop,  Robert  Findlay 

Hodgson,  HaiTy  Pearson 

Holroyd,  George  W.  F.,  B.A 

Homfray,  David,  B.Sc 

Howe,  Walter  

Hyland,  J.  Shearson,  M.A.,  Ph.D. 


May  5th 

November  3rd  

December  16tb,  1897 

March  3rd 

May  19th  

February  3rd 

November  3rd 

January  20th 

November  3rd  

February  17th 


Jarvis,  George  Arthur April  21st  .  ... 

Jee,  Edwin  Charles,  B.Sc I  February  3rd  . 

Jessop,  Samuel  Morton  March  3rd 

Jones,  Edward,  B.Sc '  February  3rd  . 

Jones,  Thomas  Hill |  November  3rd 

Kay,  Reginald  Arundale I  „  ,, 


December  1st. 
June  16tb. 
December  l.st. 

April  21st. 
June  16th. 
December  1st. 
February  17th. 
April  21st. 
June  16th. 
AprU  21st. 
December  1st. 
February  17th. 
December  1st. 
April  21st. 

June  16th. 
April  21st. 


December  1st. 


June  16th. 


Lee,  Harry  Lancelot !  April  21st 

Lewins,  AVilliam,  B.Sc ,,         ,,   ,,        ,, 

Lowry,  Thomas  Martin,  B.Sc [  February  17th  April  21st. 


Martin,  George  Herbert,  B.A May  19th  

Mascarenhas,  John  Charles ..    November  3rd 

Masson,  George  Henry,  B.Sc !  March  3rd 

McEwen,  Atholl  Francis January  20th    

Meads,  Charles  James  I  May  19th  

Miller,  William  Lash,  Ph.D.,  B.A I  November  17th 

Mills,  William  Hobson,  B.A I  December   2nd,    1897 

Mitchell,  Albert  Henry,  B.Sc February  17th 

Morgan,  Gilbert  Thomas ~ 

Moss,  William  Edward  


Nash,  Leonard  Myddleton  ... 
Neilson,  Alex.  MacGillivray 
Nightscales,  Thomas  Arthur 


Pakes,  Walter  Charles  Cross  ... 

Parker,  Alfred  James    

Pollard,  William,  B.A.,  Ph.D. 

Poole,  Herman  

Pope,  Thomas  Henry    


December  16th,  1897 


:  May  5th    

April  21st 

November  3rd 


March  3rd 

Febniary  17th 

November  3rd 

December  16th,  1897, 
January  20th 


June  16th. 
December  1st. 
April  21st. 
February  17th. 
June  16th. 
December  1st. 
February  17th, 
April  21st. 
Febmarv  17th. 


June  16th. 

December  1st. 

April  21st 
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107. 

Carvanol,  preparation  of,  170. 

Carvanone,  preparation  of,  170. 

Carvenol,  reactions  and  products  of,  170. 

Catalytic  action  of  ferrous  salts  in 
oxidation  of  tartaric  acid,  119. 

Cerium,  compound  nature  of,  69. 

Certificates  of  candidates  for  election,  12, 
79,  137,  227. 

Charcoal,  oxidation  of,  by  nitric  acid,  163. 

Charter,  proposed  supplemental,  corres- 
spondence  relating  to,  34,  61. 

Chionc  glabra,  odour  of,  220. 

Chloracetyl  groups,  mono-,  di-  and  tri-, 
influence  on  rotatory  power  of  methylic 
andethylic  gly  cerates  and  tartrates,  28. 

Chloral  hydrate,  condensation  of,  with 
orciuol,  102. 

o-Chlorobromobenzene,  preparation  and 
properties  of,  41. 

■jf-TT-Chlorobromocamphoric  acid,  pre- 
paration and  properties  of,  250. 

M;-7r-Chlorobrc'mocamphoric  anhydride, 
preparation  and  properties  of,  250. 

Chlorobromofenchene,  preparation  and 
properties  of,  1 50. 

Chlorofenchene,  preparation  and  proper- 
tics  of,  150. 

Chlorohexamethylcne,  preparation  and 
properties  of,  103. 


Chlorolutidinecarboxylic  acid,  prepara- 
tion and  properties  of,  148. 

Chloronitrocamphors,  stereoisomeric,  1 78. 

Chloropyridinecarboxylic  acids,  produc- 
tion of,  148. 

o'-Chloropyridine-a)37-tricarboxylic  acid, 
preparation  and  properties  of,  148. 

0-  and  ^-Chlorotoluenesulphonic  acids, 
168. 

Colour  of  pure  iodine,  7. 

reactions  of  alkaloids,  51. 

Colouring  matter  of,  Ailantus  glandu- 
losa,  105  ;  Ardostaphylos  v.va  ursi, 
104  ;  Asbarg:  55  ;  Broach  leaves,  105  ; 
Bruca,  105  ;  Delpldnium  zalil,  55 ; 
Eucalyphis  wacrorhyncJia,  167  ;  Floy's 
carica,  105  ;  Flemingia  congesta,  162; 
Gambuzzo,  105  ;  Pistacia  lentiscus, 
104  :  Pistacia  terebintJius,  105  ;  Podo- 
phyllum, 43 ;  Puriri,  183  ;  Ehv.s 
Coriaria,  105  ;  Phus  Cotinus,  183  ; 
Rhus  rhodanthema,  183 ;  Sicilian 
sumach  adulterants,  104  ;  Shinia 
leaves,  104  ;  Tamaris  Gallica,  105  ; 
Tamaris  Africana,  105  ;  Venetian 
sumach,  183  ;    Vitex  liUoralis,  184. 

Concentrated  solutions,  chemical  proper- 
ties of,  of  potassium  carbonate,  53. 

pota«sium  succinate,  167. 

Copper  sulphate  solution,  action  of  mag- 
nesium on,  57. 

Cuprous  iodide,  decomposition  of,  5. 

Cyanogen,  ecjuivalent  of,  174. 

Delphinium zalil,    colouring    matter  of, 

55. 
Dibromocamphorsulphonic  acid,  prepara- 
tion and  properties  of,  160. 
Dichloropyridine  hydrochloride,  Keiser's, 

124. 
Dichlorohexamethylene,  preparation  and 

properlies  of,   103. 
aa-Piethyl-;8-hydroxyglutaconic        acid, 

properties  of,  252. 
Diethylic  mono-benzoyl  and  -toluoyltar- 

trates,  rotatory  power  of,  74. 
Diffusion,    Graham's    law      of,     lecture 

experiment  on,  41. 
Dihydroxymahic  acid,  formation  of,  from 

tartaric  acid,  explained,  119. 
Dihydroxy tartaric  acid,  metallic  salts  of, 

120. 
aa'-Dihydroxypyridine,  formation  of,  73. 
Di-isocyanates,  action  of,  on  amido-com- 

pounds,  75. 
Dimethylaniline,    conversion     of,      info 

monomethylaniline,  10. 
ao-Dimethy]glutaconic  acid,  preparation 

and  properties  of,  252. 
oa-Dimethyl-/3-hydroxyglntaconic    acid, 

preparation  and  properties  of,  251. 


< 
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Dinitrostilbenedisulplionic  "acid,  from 
^-nitrotoluenesulphonic  acid,  125. 

Diplienylenedipheuylsemicarbazide,  pre- 
paration and  properties  of,  75. 

Diphenvlmethane,     sulphonation      pro- 

■  ducts"  of,  112. 

1:2:  4-Diplienyltolylenediurea,  prepa- 
ration and  properties  of,  75. 

Disazochrjsin,  preparation  and  proper- 
ties of,  161. 

Disazobenzene-euxanthone,  preparation 
and  properties  of,  161. 

■       -gentisin,    preparation  and 

properties  of,  161. 

-morin,    preparation    and 


properties  of,  161. 

Elaidic  acid,  oxidation  products  of,  133. 
Election  of  Fellows,  39,  95,  149,  239. 
Election  of  Officers  and  Council,  38,  93. 
Electricity,    action  of    silent  discharge 

of,  on  air,  39 
Enantiomorphisra,  160. 
Ether  and  hydrogen  bromide,   action  of, 

■  on  certain  carbohydi-ates,147. 
Ethylic  acetoacetate,   enolic  and  ketonic 

■  forms  of,  121. 

acetalmalonate,   preparation  and 

properties  of,  112. 

7-bromodiethylacetoacetate,   pro- 
perties of,  252. 

—  7-bromomethylacetoacetate,  pro- 
perties of,  252. 

o-bromodimethylglutarate,     pre- 
paration and  properties  of,  108. 

chlorolutidinemonocarboxylate, 

■    preparation  and  properties  of,  148. 

a-cyano-j8)3-dimethylglutarate, 

preparation  of,  251. 

■  —  aj3|3-trimethylglatarate, 


preparation  of,  251. 

7-cyanodiethylacetoacetate, 


perties  of,  252. 


pro- 


■  methylethylacetoacetate, 
properties  of,  252. 

•  dihydroxydinicotinate,  formation 


of,  from  ethylic  cyanacetate,  47. 

di-monochloracetyltartrate,  rota- 


tory power  of,  29. 

■malonate,  condensation  of  form- 


aldehyde with,  45. 

interaction  of  acetyl- 
ene tetrabromide  with,  248. 

methylenemalonate,    preparation 

and  properties  of,  45. 
sodiomalonate. 


interaction      of, 

and  mesityl  oxide,  247. 
tetramethylenetetracarboxylate, 

preparation  and  properties  of,  46. 
Eucalyptus      macrorhyiu:ha,      colouring 

matter  of  leaves  of,  167. 


Fatty  acids,  determination  of  constitu- 
tion of,  218. 

Feeding  value  of  cereal  straws,  96. 

Fenchene,  halogen  derivatives  of,  150. 

preparation  of,  from  fenchone, 

6. 

products  of  oxidation  of,  9. 


Fenchone,  oxidation  of,  151. 

Ferric  chloride,  action  of,  on  ethylic  salts 

of  ketone  acids,  65. 
Ficus  carica,  colouring  matter  of,  105. 
Fisetin  in  the  Bhus  family,  183. 
Fkmingia  congesta,  colouring  matter  of, 

162. 
Flemingin,    preparation  and    properties 

of,  162. 
Foreign  members,  election  of,  1. 
Formaldehyde,  action  of,  on  naphthvl- 

amines,  132. 
condensation      of,      with 

ethylic  malonate,  45. 
Formalin,     impurities    of    'commercial, 

133. 


Galactose,  oxidation  by  hydrogen  peroxide 

in  presence  of  iron,  lis. 
Gallisin,  107. 
Gallotannic     acid,    optical    activity   of, 

171,  172. 
Gambuzzo,  colouring  matter  of,  105. 
Gas  analysis,  apparatus  for,  154. 
absorption  of  nitric  oxide 

in,  221. 
Gases,  absorption  of,  by  drying  agents, 

Gutmann's  experiments  on  dried, 

99. 

German  Chemical  Society,  congratula- 
tions from,  218. 

Gluco-amylins,  107. 

Glucose,  conversion  into  maltose  by  mal- 
tase,  157. 

— ; oxidation  by  hydrogen  peroxide 

in  presence  of  iron,  116. 

Glutaziu,  constitution  of,  168. 

Glycerates,  effect  of  mono-,  di-,  and  tri- 
chloracetyl  groups  on  the  rotatory 
power  of,  28. 

Gold  chloride,  reduction  of  dilute  solu- 
tion by  light,  179. 

Goupia  tomejUosa,  volatile  constituents 
of,  44. 

Guaiacol,  derivatives  of,  166. 


Heat  evolved  in  formation   of  ethereal 

salts  of  polycarboxylic  acids,  179. 
Helium,  liquefaction'of,  130. 
Hemiracemic  salts,  173. 
Heptane,  constants  of  normal,  165. 
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Heptane,  separation  of  normal  and  iso-, 
from  petroleum,  176. 

Hesperitin,  derivatives  of,  185. 

Hexahydrotrimesic  acid,  preparation  and 
pioperties  of,  46. 

Hexamethylene  and  its  derivatives,  103. 

Hexane  and  benzene,  properties  of  mix- 
ture of,  176. 

nitration  of,  178. 

Homoflemingin,    preparation    and    pro- 
perties of,  162. 

Homovitexin,  preparation  and  properties 
of,  184. 

Hydrocarbons     present     in     American 
petroleum,  175. 

Hydrogen,  boiling  point  and  density  of, 
146, 

chemical  relationships  of,  to 

paraflBns,  131. 

properties  of  liquid,  130. 

Hydrogen,    replacement    of    non-hydr- 
oxylic,  by  metals,  120. 

Hydrogen    bromide,    action    on   carbo- 
hydrates in  presence  of  ether,  147. 

chloride,  dr^dng  of,  99. 

standard  acid  solution 

of,  149. 

Hydrogen  cyanide,  preparation  of  anhj'- 
drous,  49. 

peroxide,  action  of,  on  carbo- 


presence  of,  in  dilute 
decomposing    platinic 


hydrates,  115. 

solution      of 

chloride,  28. 
9-Hydroxyacetophenone,  occurrence    of, 

in  Chicme  glabra,  220. 
Hydroxybenzoic     acids,     solubilitj'     in 

water,  158. 
Hydroxycamphene,    identical  with  car- 

venol,  170. 
Hydioxycampholactone,  preparation  and 

properties  of,  99. 
Hydro .ty dibromocamphorsulphonic  acid, 

.•i  correction,  159. 
Hydioxylaminocampholactone,    prepara- 

tiou  and  properties  of,  99. 
Hyponitrite,  preparation  of,  from  nitrite 

of  soda,  220. 

preparation   and   properties 


of,  223. 


Ray's  basic,  224. 


Hyponitrous  acid,  volumetric  estimation 

of,  225. 
Hyoscyamiue,  new  source  of,  240. 
Ilyofscj/amui     muticns,     occurrence     of 

hyoscyamine  in,  240. 

Indian  hemp,  oxycannabin  from,  44. 
Indicator  for  salicylic  acid,  159. 
Indole  derivatives,  possible  origin  of,  in 
plants,  220. 


Iodine,  preparation  of  pure,  5. 

colour  of  vapour  of,  241. 

crystalline  form  of,  6. 

transparent,  in  thin  films,  241. 

Iodoform,  crystalline  form  of,  219. 

^-lodo-orthacetanisidine,  preparation 
and  properties  of,  226. 

lodoso-compounds  of  phenylie  sub- 
stances, 166. 

Intumescence  of  fused  borax,  23. 

Iron  as  a  constituent  of  yeast  nutriment, 
183. 

Iron,  influence  of,  on  oxidation  of  carbo- 
hydrates, 115. 

hydric  alcohols,  240. 
Iron,  influence  of,  on  plant  activity,  118. 
Isolauronolic  acid,  constitution  of,  169. 
Isomerides,  solubility  of,  158. 
Isorhamnetin,      colouring     matter      of 

Delphinium  zalil,  55. 

)3-Ketonic  acids,  ethereal  salts  of,  168. 

Ladenburg's  method  of  characterising 
racemic  compounds,  219. 

Lsevulose,  oxidation  by  hydrogen  per- 
oxide in  presence  of  iron,  116. 

Landsberger's  boiling  point  method, 
modification  of,  125. 

Lauronolic  acid,  experiments  on,  98. 

properties  of.  111. 

constitution  of,  170. 

iso-,  169. 

Lecture  experiments  on  conservation  of 
mass  and  diffusion,  41. 

illustrative  of  the 

law  of  multiples,  110. 

Light,  action  of,  on  platinum,  gold,  and 
silver  chlorides,  179. 

Liquefaction  of  hydrogen  and  helium,  129. 

Lutidone  derivatives,  constitution  of,  52. 

Magnesium,  action  of,  on  copper  sulphate 

.solution,  57. 

morin,  preparation  of,  57. 

Maltose,    reversible    zymohydrolysis   of 

glucose  into,  157. 
Manganese    tetrachloride,   non-existence 

of,  53. 
Manganic   chloride,     decomposition    of, 

reversible,  53. 
Mannitol,    oxidation     to     mannose     in 

presence  of  iron,  240. 
Mass  action,  law  of,  64. 
Maturation  of  straw,  affected  by  removal 

of  flowers,  96. 
Mellitic  acid,  from  the  oxidation  of  char- 
coal, 163. 
Memorial  to   Council  with  reference  to 

method  of  election  of  officers,  2. 
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Mercury  acetamide,  action  of,  169. 

basic  hyponitrites,  Ray's,  225. 

Mesityl  oxide,  interaction  of  ethylic 
sodiomalonate  with,  247. 

'  Metafurfurol,'  Stenhouse's,  147. 

Methanetrisulphonic  acid,  preparation  of, 
182. 

Methylaniline,  conversion  of  dimethyl- 
aniline  into,  10. 

Methylene  di-iodide,  properties  of,  100. 

oo-Methyletliyl-;3-hydroxyglutaconic 
acid,  252. 

Methylic  ir-bromocamphanate,  prepara- 
tion and  properties  of,  250. 

7-cyanodimethylacetoacetate, 

preparation  and  properties  of,  251. 

dibromodimethylglutarate, 

preparation  and  properties  of,  108. 

di-monochloracetyltartrate, 

rotatory  power  of,  29. 

Molecular  weights,  determination  of,  125. 

in  solution  of  perman- 
ganates, perchlorates,  and  periodates, 
124. 

Multiples,  experimental  illustration  of 
the  law  of,  110. 

Myrticoloriu,  composition  and  proper- 
ties of,  166. 


Naphthacridiue,  salts  of,  preparation 
and  properties  of,  132. 

o  and  )3-Naphthylamine,  action  of 
formaldehyde  on,  132. 

Neobornylamine,  preparation  and  pro- 
perties of,  97. 

Neodymium,  70. 

Newlands,  the  late  Mr.  J.  A.  R.,  174. 

Nitration  of  hexaue,  178. 

of  paraffins,  177. 

Nitric  oxide,  absorption  of,  in  gas  analy- 
sis, 221. 

• —  interaction  of,  with  silver 

nitrate,  221. 

Nitric  peroxide,  formation  of,  under  silent 
discharge,  40. 

Nitrites,  preparation  of  pure  alkali,  222. 

reduction  of  alkali,  by  an  alkali 

metal,  222. 

^j-Nitrobenzaldehydorthosulphonic  acid, 
125. 

Nitrobenzoic  acids,  action  of  chloroform 
and  alkaline  hydroxides  on,  10. 

Nitrocarapholactone,  preparation  and 
properties  of,  99. 

Nitrocamphor,  isodynamie  forms  of,  151. 

Nitrocannabinolactonic  acid,  preparation 
of,  185. 

Xitro-compounds,  nitration  and  substitu- 
tion in,  159. 

Nitrogen,  atomic  weight  of,  174. 


5-Nitro-2-iodotoluene,  some  derivative 
of,  166. 

Nitiolutidoue,  preparation  and  proper- 
ties of,  51. 

^;-Nitro-orthanisidine,  acetyl  derivatives 
of,  226. 

NitropseudolutidostjTil,  preparation  and 
properties  of,  50. 

Nitrotoluenesulphonic  acid,  oxidatiou 
of,  125. 

Nitrosocampholactone,  preparation  and 
properties  of,  99. 

Nitrosocamphor,  Cazeneuve's,  152. 

Octacetylmaltose  in  the  test  for  ninltose,. 

158. 
Olefines  in  petroleum,  177. 
Oleic  acid,  constitution  of,  133. 

oxidation  products  of,  133. 

Optical    acti\ity    of    alkyloxvpropionic 

acids,  171. 
—  chloracetyl-glycf-r- 

ates  and  tartrates,  28,  29. 
—    gallotanuic    acid, 

171. 
Optical  isomerides,  separation  of,  113. 
Oxyamidosulphonate,   in   preparation  of 

hyponitrite  of  soda,  221. 
Oxycannabin  from  Indian  hemp,  44. 
Oxylutidines,  jiroduction   of  uitro-  and 

amido-,  50. 
Oxytriazoles,   formation    of,    from  semi- 

carbazides,  73, 
Ozone,     preparation     of,     from     air   or 

oxygen,  40. 

Papaverine,  Goldschmiedt's  formula  for, 

122. 
tetrahydro-,  optical  isomer- 
ides of,  122. 
Paraffins,  influence  of  molecular  weight 

on  constants  of,  ]  65. 

• nitration  of,  177. 

Past  Presidents,  banquet  to,    189. 
Pentacliloropyridine,      interaction      of 

ammonia  and,  168. 
Perchlorates,    molecular    weights      in 

solution  of,  124. 
Periodates,    molecular    weights  of,     ia 

solution,  124. 
Periodic  law,  elements  of  eighth   series 

of,  72 
Permanganates,  molecular  weights  of,  in 

solution,  124. 
Petroleum,    composition  of  American, 

175. 
Phenol,  nitration  of  bromine  derivatives 

of,  165. 
Phosphoru",    methylene  di-iodide   as  a 

solvent  for,  102. 
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Phosphorus   pentoxide     as      a     drying 
agent  for  gases,   99. 

preparation     of 

pure,  100. 
Picropodophyllin,  preparation  and  pro- 
perties of,  43. 
Pinene  hydrochloride,     oxidation  pro- 
ducts of,  9. 
Piperidiiie,  additive  compounds  of,  167. 
Pistacia  lentiscus,  colouring  matter  of, 
104. 

Pistacia  terebinthus,  colouring  matter  of 
galls  of,  105. 

Platinum     moaochloride,    preparation 
and  properties  of,  26. 

Playfair,  the  late  Lord,  145. 

Podopiiyllic  acid,  preparation  and  pro- 
perties of,  42. 

Podophyllotoxin,  preparation  and  pro- 
perties of,  42. 

Podophyllum,     colouring    matter     and 
resin  of,  43. 

the  constituents  of  Indian 

and  American,  42. 

Polymerisation  of    ethylic  metliylene- 
malonate,  45. 

Position-isomerism  and  optical  activity, 
74. 

Potassium   carbonate,    chemical  proper- 
ties of  concentrated  solution  of,   53. 

morin,  preparation  and   pro- 
perties of,    56. 

nitrite,  preparation   of  pure, 

222. 

platiuichloride,    dissociation 

of,  in  dilute  solution,  25. 

quercetin,    preparation    and 

properties   of,  56. 

succinate,  chemical  properties 

of  concentrated  solution  of,  167. 

Praseodymium,  70. 

tetroxide,  preparation 

and  properties  of,  71. 

Pneudonifrocamphor,  152. 

Puriri,  colouring  matters  of,  183. 

Pyridine,  action  of  chlorine  on,  124. 

chlorine  derivatives   of,   110, 

168. 

Racemic  compounds,  characterisation  of, 

219. 
Refractive  index  of  methylene  di-iodide, 

101. 
Resolution    of   alkyloxy propionic    acids 

with  morphine  and  cinchonidine,  171. 
Rhus     Coriaria,    colouring    matter    of 

stalks  of,  105. 
Rhus    Cotinus  and  RIms  rhodanthema, 

yellow  colouring  matters  of,  183. 
Rotatory    power,    effect    of    chloracetyl 

groups  on,  28. 


Rotatory  power  of  methylic  and  ethylic 
glycerates  and  tartrates,  29. 

of  methylic  and  ethylic 

tartrates,  76. 

Russian  Chemical  Society,  congratula- 
tions from,  217. 

Salicylic  acid,  indicator  for,  159. 

Semicarbazides,  formation  of  oxytri- 
azoles  from,  73. 

Shinia  leaves,  colouring  matter  of,  104. 

Sicilian  sumach  adulterants,  colouring 
matter  of,  104. 

Silver  chloride,  action  of  light  on,  when 
exposed  under  water,  180. 

action  oflight  on  dry,  180. 

Silver  hyponitrite,  preparation  and  pro- 
perties of,  224. 

nitrate,  interaction  of,  with  nitric 

oxide,  221. 

nitrito-hyponi  trite,  non-existence  of, 

224. 

Sodium,  volumetric  estimation  of,  21. 

Sodium  chlorate  crystal,  an  anomalous, 
178. 

Sodium  ethoxide,  in  condensation  of 
polycarboxylic  acids,  179. 

hyponitrite,      preparation     and 

properties  of,  224. 

morin,  preparation  and  pro- 
perties of,  57. 

nitrite,  preparation  of  pure,  222. 

quercetin,  preparation  and  pro- 
perties of,  56. 

Solubility  of  podophyllum  resin,  43,  44. 

Standard  solution  of  hydrochloric  acid, 
preparation  of,  149. 

Starch,  hydrolysis  of,  by  acids,  106. 

Statistics  of  the  Society,  91. 

Stereoisomerism  of  substituted  nitro- 
camphors,  178. 

Straws,  feeding  value  of  cereal,  96. 

Succinates,  double  potassium,  proper- 
ties of,  167. 

Sulphocamphylic  acid,  constitution  of, 
169. 

Sulphur,  an  essential  constituent  of 
yeast  food,  182. 

vapour  tension  of,  66. 

volatility  of,  65. 

Sulphuric  acid,  action  of,  on  potassium 
cyanide,  50. 

Tamaris  Gallica,  and  T.  Africana, 
colouring  matter  of,  105. 

Tartrates,  eflect  of  mono-,  di-,  and  tri- 
chloracetyl  groups  on  rotatory  power 
of,  28. 

rotatory  power  of  benzoyl  and 

toluoyl,  74. 

rotatory  power  of  methyl  and 

ethyl,  76. 
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Terpeues,  researches  on,  170. 

Tetrahydropapaveiine,  racemic,  not  re- 
solved by  tartaric  acid,  172. 

resolution  of,  into 

its  optically  active  components,  122. 

d preparation  and 

properties  of,  123. 

I- preparation  and 

properties  of,  123. 

d-  and  /-Tetrahydropapaverine  dextro- 
bromocamphorsulphonate,  preparation 
and  properties  of,  123. 

Thorium,  atomic  weight  of,  68. 

oxalate,  solubility  in  ammo- 
nium oxalate  solution,  67. 

Toluenedisulphonic  acids,  168, 

0-  and  ^;-Tohudinedisulphonic  acids,  168. 

Tolylenediphenylsemicarbazide,  prepara- 
tion and  properties  of,  75. 

1:2:  4-Tolylene-diurea,  preparation  and 
properties  of,  75. 

Triethylic  anhydro-oxalaconitate,  forma- 
tion of,  167. 

o)8|8-Trimethylglutaric  acid,  synthesis 
of,  250. 


ajSjS-Trimethylglutarimide,  preparation 
of,  251. 

Turpentine  hydrochloride,  oxidation  pro- 
ducts of,  9. 

Twin  law,  a  composite  crystal  which  does 
not  follow  the,  178. 


Vapour  density  of  ammonium  chloride, 
100. 

Yapour  pressure  due  to  water  of  hydrated 
salts,  24. 

of  ammonia  solution,  25. 

Venetian  sumach,  myricetin  the  colour- 
ing matter  of,  183. 

Vitexin,  colouring  matter  of  Vitex  littor- 
alis,  184. 

Volatility  of  sulphur,  experiments  on ,  65, 
66. 

Waras,  constituents  of,  162. 

Yeast,  nutrition  of,  182. 

Zymohydroly&is,  reversible,  156. 
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ERRATA. 

Line. 
26 /or  "I"  read  "II." 

1  ,,    "filled"  read  "fitted.' 
13  omit  "which is  then." 

31  for  "  cuprous  "  read  "  cupric." 
6„     "  Claud "rearf  "Claude." 

32  ,,   "  cylic  "  read  "  cyclic." 
13  omit  "Ph.D." 

2  for  "  Dickson"  read  "  Dixon." 
26  ,,  "for"  rcffif?  "from." 

12  ,,   "Szarasy"  read  "Szarvasy." 
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January  20th,  1898.  Professor  Dewar,  F.E.S.,  President,  in  the 
Chair. 

Mr.  Oscar  Guttmann  was  formally  admitted  a  Fellow  of  the 
Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  W.  M. 
Bailey,  13,  Green  Lane  Road,  New  Evington,  Leicester;  A.  J.  B. 
Cooper,  Grimston  Lawn,  Ealing,  W. ;  John  E,.  Don,  D.Sc,  M.A., 
W^itaki,  Oamaru,  N.Z. ;  F.  W.  Dootson,  M.A.,  Bryn,  Glisson  Road, 
Cambridge  ;  John  Glaister,  M.D.,  4,  Grafton  Place,  Grafton  Square, 
Glasgow  ;  David  Homfray,  B.Sc,  6,  Dartmouth  Row,  Greenwich,  S.E. ; 
A.  F,  McEwen,  43,  Gilmore  Road,  Lewisham,  S.E. ;  T.  H.  Pope,  South 
Street,  Ponders  End. 

ELECTION  OF  FOREIGN  MEMBERS. 

A  ballot  for  the  election  of  Foreign  Members  was  held,  and  the 
following  were  subsequently  declared  duly  elected  : — Professors  S. 
Arrhenius,  Th.  Curtius,  A.  P.  N.  Franchimont,  W.  Kbrner,  W. 
Markownikoff,  N.  A.  Menschutkin,  H.  Moissan,  W.  Ostwald,  F.  M. 
Raoult,  I.  Remsen,  "W.  Spring,  L.  J.  Troost,  P.  "Waage,  J.  D.  van  der 
Waals. 

ANNOUNCEMENT  BY  THE  COUNCIL. 

The  President  said  that  he  was  authorised  by  the  Council  to  make 
the  following  statement  to  the  Society  : — 

"The  Council  of  The  Chemical  Society  have  received  the  following 
Memorial  and  enclosures. 


Owing  to  the  action  of  the  Bye-laws  Committee,  which  was  appointed 
some  time  ago,  the  Council  is  in  a  position  to  give  an  immediate 
answer  to  the  Memorialists. 

The  question  of  the  power  of  the  Society  to  alter  the  mode  of 
election  of  the  Officers  and  Council  having  arisen,  the  Bye-laws  Com- 
mittee requested  the  solicitors  of  the  Society,  Messrs.  Wilson,  Bristows^ 
and  Carpmael,  to  submit  the  following  case  for  legal  opinion. 

Case  for  the  Opinion  of  Counsel. 

The  opinion  of  Counsel  is  desired  by  the  President  and  Council  of 
The  Chemical  Society  under  the  following  circumstances  : — 

A  memorial  is  being  extensively  signed  by  the  Fellows  of  j  The 
Chemical  Society,  addressed  to  the  President  and  Council  of  such 
Society  asking  that  the  Bye-laws  may  be  altered  so  as  to  allow  the 
votes  at  the  General  Annual  Meetings  to  be  given  by  proxy.  A  printed 
copy  of  such  Memorial  is  sent  herewith. 

The  attention  of  Counsel  is  directed  to  page  8  of  the  pi'iuted  copy  of 
the  Charter  of  The  Chemical  Society,  which  is  sent  herewith,  and  also 
to  pages  16  and  17  of  such  document.  On  the  latter  of  which  pages  will 
be  found  the  present  Bye-laws  on  the  subject. 

Counsel  is  desired  to  advise  the  President  and  Council  of  The 
Chemical  Society  whether,  under  their  charter,  they  have 
power  to  alter  the  Bye-laws  so'  as  to  provide  for  the  votes  at 
General  Meetings  being  given  by  proxy. 

The  following  is  the  opinion  of  Counsel. 

Copy  of  Opinion  of  Mr.  Cozens-Hardy,  Q.C. 

I  am  of  opinion  that  the  Charter  (p.  8)  prohibits  voting  by  proxy 
and  that  any  Bye-law  framed  for  the  purpose  of  allowing  voting  by 
proxy  would  be  repugnant  to  the  Charter  (p.  9)  and  invalid. 

Herbert  H.  Cozens-Hardy. 
7  New  Square,  Lincoln  s  Inn, 
December  6,  1897. 

This  opinion  of  Mr.  Cozens-Hardy,  Q.C,  makes  it  clear  that 
the  Council  of  the  Society  have  not  the  power  to  propose  such  an 
alteration  of  Bye-law  V.  as  the  Memorialists  request. 

The  suggestion  made  by  Messrs.  Harden  and  Hartog  in  the 
letter  addressed  to  the  Secretaries  along  with  the  Memorial,  that  "  it 
would  probably  be  necessary  to  obtain  a  Supplementary  Charter  allowing 
members  not  actually  2»'esent  at  meetings  to  vote  by  means  of  balloting 
papers,"  opens  up  questions  outside  the  terms  of  the  IMemorial,  which 
will  necessitate  further  legal  advice.  The  whole  subject  is  receiving 
the  most  careful  consideration  of  the  Council." 


Of  the  following  papers  those  marked  *  were  read  : — - 

*1.    "The  preparation  of  pure   iodine."     By  Bevan   Lean,  D.Sc, 
B.A.,  and  W.  H.  Whatmough. 

Stas,  in  his  Nouvelles Recherches  sur  les  Lois  des  Proportions  Chimiqties, 
states  that  he  was  only  able  to  find  two  methods  of  preparing  iodine 
free  from  chlorine  and  bromine.  One  consisted  in  precipitating  by 
water  iodine  dissolved  in  potassium  iodide,  the  other  depended  on  the 
decompositions  of  iodide  of  nitrogen  by  heat.  Perhaps  the  main  diffi- 
culty attached  to  these  methods  was  the  desiccation  of  the  iodine  and 
the  removal  of  hydriodic  acid.  Neither  in  his  published  memoirs  nor 
in  his  laboratory  note-books  has  Stas  stated  how  he  assured  himself 
that  his  "  iodine  "  was  free  from  other  halogens. 

^  A  few  months  ago  the  authors  observed  incidentally  that  no  iodine  is 
set  fi^ee  when  cuprous  iodide  is  heated,  even  at  its  fusion  point,  in  a 
current  of  carbonic  anhydi'ide,  although  it  is  readily  evolved  when 
cuprous  iodide  is  heated  in  air.  oxygen,  nitric  oxide  or  nitrogen  peroxide. 
The  action  is  represented  by  the  equation  CU0I2 +  0^  =  SCuO  +  I,. 
No  iodine  is  evolved  when  cuprous  iodide  is  heated  in  a  vacuum. 

The  authors  have  examined  the  usual  methods  of  preparing  cuprous 
iodide.  When  a  solution  of  cupric  sulphate  and  a  soluble  chloride, 
bromide,  or  iodide,  is  satui-ated  with  sulphurous  acid,  cuprous  iodide, 
bromide  and  chloride  may  all  be  precipitated;  but  there  is  so  great  a 
difference  in  their  degree  of  solubility  that,  by  securing  a  proper  dilution, 
it  is  probable  that  cuprous  iodide  can  be  prepared  fi'ee  from  cuprous 
bromide  or  chloride.  A  mixture  of  cupric  sulphate  and  ferrous  sulphate 
is  still  less  liable  to  precipitate  cuprous  bromide  and  chloride  along 
with  cuprous  iodide  than  cupric  sulphate  saturated  with  sulphurous  acid. 
The  authors  have  found  that  cuprous  iodide  can  also  be  prepared  by 
sprinkling  iodoform  in  small  quantities  at  a  time  upon  a  hot  surface 
of  copper.  On  account  of  the  difference  in  the  properties  of  chloro- 
form, bromoform  and  iodoform,  it  is  probable  that,  by  this  method 
also,  cuprous  iodide  can  be  prepared  entirely  free  from  bromide  or 
chloride.  If,  moreover,  the  cuprous  iodide  is  fused  in  a  current  of  car- 
bonic anhydride  or  in  vacuo,  it  can  be  freed  completely  from  moisture. 

Iodine  is  most  conveniently  prepared  from  cupi-ous  iodide  by  heating 
it  in  a  stream  of  dry  air  at  220 — 240^  and  condensing  the  vapours  upon 
a  cold  surface.  Although  the  greater  portion  of  the  iodine  in  a  given 
quantity  of  cuprous  iodide  is  quickly  expelled,  it  is  not  easy  to  expel 
the  whole;  after  heating  I'TlOl  grams  at  400°  for  18  hours,  0*15 
per  cent,  of  the  iodide  was  still  undecomposed — otherwise  the  relation 
Cu2l2:2CuO  could  have  been  utilised  for  the  exact  measux-ement  of 
the   atomic  weights  of  copper,  iodine,  and  oxygen.     The  authors  are 


making  further  expei-iments  upon  this  point.  The  action  of  air  upon 
cuprous  iodide  is  not  dependent  upon  the  presence  of  moisture.  This 
is  established  by  sealing  cuprous  iodide  in  glass  tubes  in  the  presence 
of  phosphoric  anhydride. 

Iodine  liberated  as  described  from  cupi'ous  iodide  at  240°  leaves 
absolutely  no  residue  when  volatilised  at  75°.  If  examined  spectro- 
scopically,  no  evidence  of  the  presence  of  copper  can  be  found.  The 
melting  point  (unconnected)  is  112'5 — 114°. 

"Whether  such  iodine  is  as  pure  as  that  prepared  by  Stas  or  not,  it 
appears  desirable  to  redetermine  the  atomic  weight  of  the  element  pre- 
pared by  this  method. 

Discussion. 

Dr.  Scott  remarked  that  Stas  depended  on  distillation  two  or  three 
times  with  anhydrous  baryta,  and  not  on  calcium  nitrate,  for  the  com- 
plete removal  of  water  from  his  iodine.  This  reagent  had  also  the 
great  advantage  of  removing  any  traces  of  hydriodic  acid,  the  calcium 
nitrate  being  only  used  for  the  removal  of  the  greater  part  of  the 
water.  Although  Stas  does  not  give  his  methods  of  testing  his  iodine 
for  traces  of  chlorine  and  bromine,  his  concluding  remarks  in  that  section 
of  his  paper  evidently  show  that  he  had  no  doubts  as  to  its  pui-ity. 
The  marvellous  agreement  of  his  results  with  those  of  Marignac,  who 
found  100  grams  of  silver  gave  217*5334  of  silver  iodide,  whilst  Stas 
found  in  his  complete  synthesis  217*5335,  will  probably  convince  most 
chemists  that  both  were  dealing  with  the  same  chemical  substance. 

Mr.  R.  J.  Friswell  asked  if  the  author  had  observed  the  crystalline 
form  and  appearance  of  the  sublimed  iodine.  He  had  himself  a  very 
interesting  experience  in  this  matter  with  iodine  recovered  from  methyl 
iodide  by  Nicholson's  method  of  recovering  the  iodine,  used  in  methyl- 
ating  rosaniline  by  mixing  the  sulphuric  acid  and  sodium  bichromate 
with  the  waste  iodine  liquor,  the  precipitated  iodine  being  washed, 
pressed  and  fused  under  sulphuric  acid. 

For  many  years  he  (Mr.  Friswell)  had  noticed  that  at  times  the  sulphuric 
acid  used  for  the  fusion  contained  a  mass  of  minute,  violet-brown, 
glistening  plates,  but  every  attempt  to  collect  them  failed,  the  least 
dilution  of  the  acid  causing  them  instantly  to  disappear.  After  some 
time,  however,  nearly  a  pound  of  a  paste  or  magma  of  these  crystals 
was  obtained  in  the  following  way.  The  acid  was  allowed  to  dilute 
itself  by  the  absorption  of  water  from  the  air  and  then  run  off  from 
the  crystals ;  the  magma  of  crystals  was  thrown  on  to  a  vacuum  filter 
and  washed  with  sulphuric  acid  of  continually  increasing  dilution  and 
at  length  with  water  ;  the  paste  was  then  squeezed  and,  while  moist, 
sublimed  in  a  beaker  covered  with  a  loose  glass  plate  at  a  temperature 
of  35—40'. 
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At  first,  the  ordinary  violet  plates  of  iodine  appeared,  with  a  little 
water,  but  these  soon  vanished  and  intensely  black,  adamantine,  solid 
rhombic  (?)  crystals  appeared.  A  brownish  earthy  residue  was  left. 
The  crystals  were  of  considerable  size,  a  cubic  mm.  or  so  in  content. 
He  thought  that  since  these  had  been  obtained  from  iodine  continually 
in  use  for  many  years,  during  which  time  some  tons  of  iodine 
had  passed  through  the  operation,  they  might  be  the  companion 
element  which  has  been  suspected.  Prof.  Ramsay  was  asked  to 
examine  the  crystals  and  the  paste  from  which  they  had  been  sublimed, 
but  found  that  the  adamantine  crystals  gave  no  residue  on  sub- 
limation and  showed  99 '84  per  cent,  iodine,  the  deficit  being  probably 
due  to  a  slight  accidental  loss.  On  sublimation  in  a  vacuum,  both  the 
plate-like  crystals  which  first  sublimed  and  iodine  purified  in  the  usual 
way  left  slight  yellowish  residues,  but  these  adamantine  crystals  left 
none.  They  were,  therefore,  pure  iodine.  He  wished  to  know 
whether  the  author's  substance  resembled  these  crystals  in  any  way. 

The  President  mentioned,  as  indicating  the  general  trustworthiness 
of  Stas's  observations,  that  he  had  recently  confirmed  Stas's  remark- 
able statement,  that,  when  pure,  solid  iodine  is  opaque  to  light.  He 
inquired  whether  Dr.  Lean  had  made  any  experiments  with  palladious 
iodide. 

Dr.  Lean,  in  reply,  said  that  he  had  not  noticed  anything 
anomalous  in  the  crystallisation  of  the  iodine.  He  had  observed, 
however,  that  his  iodine  had  a  black  and  not  a  deep  violet  colour,  and 
that  it  emitted  no  visible  vapour  at  the  ordinary  temperature.  Stas  had 
made  a  similar  observation. 

The  reason  he  had  not  made  most  of  his  experiments  with  pal- 
ladious iodide  was  that  it  was  so  muc  h  more  expensive  than  cuprous 
iodide.  He  had,  however,  made  a  few  experiments  which  showed  that 
iodine  was  very  readily  liberated  when  palladious  iodide  was  heated  in 
air. 

*2.       "Derivatives    of   bromtolylhydrazine."     By   J.   T.    Hewitt, 
M.A.,  D.Sc,  and  F.  G.  Pope. 

This  is  a  continuation  of  the  work  of  one  of  the  authors  on 
ortho-substituted  phenylhydrazines.  The  hydrazine  was  prepared  from 
the  amido- compound  by  the  method  of  Victor  Meyer  and  Lecco  {Ber., 
1883,  16,  2976)  an  alteration  being  made  by  pouring  the  solution  of 
the  diazonium  salt  into  the  stannous  chloride  solution.  The  free  hydr- 
azine and  the  following  salts  and  derivatives  are  described. 

Bromtolylhydrazine,  CgH3BrMe(ISr2H3),  1:3:6,  colourless  needles, 
m.  p.  91°,  hydrochloride,  O^HgBr  •N2H3,HC1,  colourless  needles,  m.  p. 
190°,   nitrate,   C^HgBr -Na^g.HNOo,   colourless   plates,   m.    p.    154°, 
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sulphate,  {Q^R^Bv^.^.^.^^^.^O^,  colourless  needles,  m.  p.  201°, 
oxalate,  (C^HgBr  •N^H3)2,H.,CoO^,  small  colovirless  prisma,  m.  p.  about 
150°.  Acetylbromtolylhydrazine,  CyHgBr'NH-NH*  COMe,  colourless 
prisms,  m.  p.  124°.  Bromtolylsemicarhazide,  C^HgBr  -NH-NH-CO-NHo, 
small  colourless  crystals,  m.  p.  163°.  Bromtohjlallylthiosemicarhazide, 
CyHgBr-NH-NH-CS-NH-CgHj,  colourless  prisms,  m.  p.  136-5° 
Bromtolylphenylthiosemicarhazide,  C^HgBr  •NH'NH*CS*NH*  OgH.,  small 
prisms  often  grouped  in  radiating  clusters,  m.  p.  142°;  the  freshly  pre- 
pared substance  usually  has  a  somewhat  lower  melting  point,  and  this 
may  possibly  be  a  case  of  isomerism  similar  to  that  observed  by  Marckwald 
with  diphenylthiosemicarbazide  {Ber.,  1892,  25,  3098).  Furfur- 
aldehydebromtolylhydrazone,  C^HgO-CHHSToH'CyHgBr,  needles,  m.  p. 
87°.  BenzaldehydebromtoJylhydrazone,  CgH.-CHINoH-C^HgBr,  rhom- 
boidal  plates,  m.  p.  84°.  Salicylaldehydebromtolylhydrazone, 
C6H,(OH)-CH:N2H-C-HgBr,  needles,  m.'  p.  109°,  and  the  following 
bromtolyl  hydrazones  of  : — pyruvic  acid,  C-HgBr'NH'NICMeCOoH, 
yellow  crystals,  m.  p.  175°:  ethyl  pyruvate,  C^IIgBr-NH-NICMeCO^Et, 
tufts  of  needles,  m.  p.  84 — 85°  :  potassium  pyruvate  (with  3  mols. 
of  water),  CyHgBr'NH-NICMeCOoKjSHoO :  ammonium  pyruvate, 
C^HgBr-NH-NICMeCOoNH^,  (both"  these"  salts  are  soluble  in  hot 
water,  sparingly,  however,  in  cold  water) :  lead  pyruvate, 
[CyHgBr-NH-NICMeCOoJoPb,  a  pale  yellow  precipitate. 

The  effect  of  heat  on  the  potassium  and  lead  salts  is  to  furnish  potas- 
sium or  lead  bromide  as  well  as  basic  and  acidic  or  phenolic  decompo- 
sition products.     The  reactions  are  being  further  examined. 


*3.   "Researches  on  the  terpenes.    I.  On  the  oxidation  of  fenchene." 
By  John  Addyman  Gardner  and  George  Bertram  Cockburn. 

The  authors  give  an  account  of  their  method  of  producing  fenchene 
from  fenchone,  the  oxidation  products  of  fenchene,  and  pinene  hydro- 
chloride. 

Fenchone,  b.  p.  191 — 192°,  m.  p.  6°,  specific  rotatory  power 
[a]  = -1-61°  58',  was  reduced  to  fenchyl  alcohol  by  a  modification  of 
Wallach's  method,  using  amyl  alcohol  and  sodium  instead  of  ethyl  alcohol 
and  sodium.  It  was  obtained  in  hard,  white  crystals,  m.  p.  45°,  specific 
rotatory  power  [a]=  -  13°  38'. 

The  fenchyl  alcohol  was  converted  into  fenchyl  chloride  by  the 
action  of  phosphorus  pentachloride,  and  this  into  fenchene  by  saponifi- 
cation with  aniline.  The  bulk  of  the  fenchene  thus  obtained  distilled  for 
the  most  part  between  150°  and  156°,  several  degrees  lower  than  that 
described  by  Wallach,  which  boiled  between  158°  and  160°.  A  fraction 
152 — 154°  was  shown  by  combustion  to  have  the  formula  C^QHjg.  Its 
specific  gravity  was  0-8667  at  18°  and  specific  rotatory  power  [a]  = 
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—  6°  46'  (not  in  solution).  The  specific  gravity  of  Wallach's  hydrocarbon 
was  0*864  at  20°  and  it  was  optically  inactive. 

As  a  bye-product  in  the  action  of  fenchyl  chloride  on  aniline,  the 
authors  obtained  a  black  oil,  not  volatile  in  steam.  This  substance 
did  not  solidify  on  standing,  but  on  distillation  under  reduced 
pressure  came  over  for  the  most  part  at  171 — 173°  at  13  mm.  pressure. 
It  was  a  pale  yellow,  thick,  viscous  oil  which  turned  black  on  exposure 
to  air.  Analysis  showed  it  to  have  the  composition  C^QH^yNHCgH-. 
On  treatment  with  acetyl  chloride,  it  yielded  a  thick,  viscous  oil  of  the 
composition  CioHi7lSr(Ph)COMe. 

Fenchene  was  oxidised  by  heating  it  on  the  water  bath  with  nitric  acid 
(1  nitric  acid  :  1  water).  When  the  oxidation  was  complete  the  liquid 
was  distilled  in  steam,  when  some  acetic  acid  was  obtained.  The 
residue  was  then  evaporated  to  small  bulk,  and  on  standing  crystals 
of  cis-camphopyric  acid  separated  out.  After  the  removal  of  these 
crystals,  the  oily  mother  liquors  were  eventually  distilled  in  vacuo. 
An  acid  oil  and  a  neutral  solid  distilled  over ;  these  were  separated  by 
means  of  sodium  carbonate,  and  the  solid  crystallised  from  alcohol. 
It  proved  to  be  camphopyric  anhydride,  m.  p.  178°.  The  yield 
of  camphopyric  acid  obtained  in  these  experiments  was  about  20 
per  cent. 

Turpentine  hydrochloride  was  heated  on  the  water  batli  with  nitric 
acid  (2  nitric  :  1  water).  The  oxidation  was  exceedingly  slow,  but 
after  about  10  days  the  bulk  of  the  hydrochloride  had  disappeared. 
The  greater  part  of  the  acid  was  then  distilled  and  contained  a  con- 
siderable proportion  of  acetic  acid.  The  residue  was  then  evaporated 
to  complete  dryness,  dissolved  in  ether  and  the  ethereal  solution 
extracted  with  sodium  carbonate. 

The  acids  extracted  by  the  alkali  were  converted  into  insoluble  lead 
salts.  The  lead  salts  were  decomposed  by  sulphuric  acid  and  extracted 
with  ether.  On  evaporating  the  ether,  an  oil  was  obtained  which  on 
standing  deposited  crystals  of  camphoric  acid ;  the  purified  acid  melted 
at  202—203°,  and  its  anhydride  at  217°. 

The  oil  left  after  separation  of  these  crystals  was  distilled  in  a 
vacuum;  an  oil  distilled  over  between  120 — 130°,  a  smaller  portion  at 
130 — 150°,  and  a  considerable  amount  at  180 — 200°,  which  solidified 
on  standing.  This  latter  portion  was  purified  by  sublimation  and 
crystallisation  from  alcohol,  and  proved  to  be  camphopyric  anhydride, 
m.  p.  178°. 

The  yield  of  camphoric  acid  from  300  grams  of  turpentine  hydro- 
chloride was  18  grams,  and  of  camphopyric  anhydride  8 — 9  grams. 
The  authors  were  unable  to  isolate  any  camphoic  acid. 
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4.  "The  action  of  alkalis  on  amides."     By  Julius  B.  Cohen,  Ph.D., 

and  Charles  E.  Brittain,  B.Sc. 

The  authors  have  succeeded  in  preparing  a  series  of  compounds  of 
the  general  formula  R'NH-C^HgO-NaOH  and  R'NHaHgO-KOH,  by 
the  action  of  the  caustic  alkalis  on  amides  under  certain  conditions. 
These  substances  are  analogous  in  their  mode  of  formation  and  in  pro- 
perties to  the  alcoholates  previously  described  (Cohen  and  Archdeacon, 
Trans.,  1896,  69,  9),  and  probably  possess  a  similar  constitution,  which 

R'— Is^— Na 

may  be  expressed  bv  the  formula  i    ^OTT 

Me-  C^ 

5.  "The  formation   of   monomethylaniline  from   dimethylaniline. " 

By  Julius  B.  Cohen,  Ph.D.,  and  Harry  T.  Calvert,  B.Sc. 

When  phenylnitrocarbinol  (Trans.,  1897,71,  1050)  acts  on  dimethyl- 
aniline,  a  violent  reaction  occurs  and  the  dimethylaniline  is  converted 
into  nitrosomethylaniline,  and  at  the  same  time  nitrogen  is  evolved  and 
benzylalcohol  and  benzaldehyde  are  formed.  As  phenylnitrocarbinol 
readily  evolves  nitrous  fumes  on  standing  and  reacts  in  some  cases 
like  nitrous  acid,  this  result  suggested  the  possibility  of  a  similar 
reaction  occurring  when  nitrogen  trioside  acts  upon  dimethylaniline. 
The  latter  action  is,  however,  entirely  distinct  from  that  of  phenylnitro- 
carbinol or  nitrous  acid,  and  will  form  the  subject  of  a  future  com- 
munication. 

6.  "Note    on    the    aluminium-mercury    couple."      By    Julius 

Cohen,  Ph.D.,  and  Harry  T.  Calvert,  B.Sc. 

The  authors  find  that  when  aluminium  is  amalgamated  with  mercuric 
chloride,  a  small  quantity  of  chlorine  is  retained  by  the  aluminium 
and  is  probably  present  as  oxychloride.  The  presence  of  the  chlorine 
first  became  evident  in  the  process  of  reducing  a  nitro-compound  in 
neutral  solution,  when,  instead  of  the  free  base,  the  hydrochloride  was 
formed. 

7.  "  Action  of   chloroform  and  alkaline  hydroxides  on  the  nitro- 

benzoic  acids."     By  Walter  J.  Elliott,  M.A. 

The  author  finds  that  the  meta-  and  pai'a-acids  are  reduced  to  the 
corresponding  azoxy-acids,  while  the  ortho-acid  is  not  appreciably 
affected. 
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■  ADDITIONS  TO  THE  LIBEARY. 
I.  By  Purchase. 

Bancroft,  W.  D.  The  Phase  Rule.  Pp.  viii  +  255.  JSTew  York 
1897. 

Berthelot,  M.  Thermochimie.  Tome  I.  Les  lois  numeriques.  Pp. 
xvii+737.  Tome  II.  Les  Donntes  experimentales.  Pp.878,  Paris 
1897. 

Les  Actualites  Chimiques.  Revue  des  progres  de  la  Chimie  pure  et 
appliquee,  publiee  sous  la  direction  de  M.  Charles  Friedel.  Redacteur 
G.  F.  Jaubert.     Pp.341.     Paris  1896. 

Donations. 

Garrett,  F.  C,  and  Harden,  A.  An  Elementary  Course  of  Practical 
Organic  Chemistry.     Pp.  viii  +  72.     London  1897. 

From  the  Authors. 

Wade,  John.  Introduction  to  the  Study  of  Organic  Chemistry.  Pp. 
xvi  +  460.     London  1898.  From  the  Author. 


At  the  next  Meeting,  on  Thursday,  Februai-y  3rd,  the  following 
Papers  will  be  received.  The  author  of  that  marked  with  an  asterisk 
has  announced  his  intention  of  being  present. 

"  On  the  dissociation  of  potassium  platinichloride  in  dilute  solution, 
and  the  production  of  platinum  monochloride.     By  E.  Sonstadt. 

"  Effect  of  the  mono-  ,  di- ,  and  tri-chloracetyl  groups  on  the  rotatory 
power  of  methylic  and  ethylic  glycerates  and  tartrates."  By  Percy 
Frankland,  F.R.S.,  and  Thomas  Stewart  Patterson,  Ph.D. 

"The  rotation  of  ethylic  and  methylic  di-monochloracetyltartrates." 
By  Percy  Frankland,  F.R.S.,  and  Andrew  Turnbul],  Ph.D. 

*  "  The  volumetric  estimation  of  sodium."  By  H.  J.  H.  Fenton^ 
M.A. 


CERTIFICATES  OF  CANDIDATES  FOR  ELECTION. 


N.B. — The  names  of  those  who  sign  from  "General  Knowledge" 
are  printed  in  italics. 

The  following  Candidates  have  been  proposed  for  election.     A  ballot 
will  be  held  on  February  17th. 

Allhusen,  Ernest  Lionel, 

Geological  Survey  OflBces,  Perth,  "West  Australia. 
Geologist.     Bachelor  of  Science  (University  of  Durham),  Honours 
in  Chemistry  and  Geology.     For  some  years  Chemist  to  the  Imitio 
Alkali  Co.,  Ltd. 

P.  Phillips  Bedson.  E.  Greig  Smith. 

Saville  Shaw.  F.  E.  Allhusen. 

F.  C.  Garrett.  John  M.  Thomson. 

Bailey,  William  Martin, 

13,  Green  Lane  Road,  New  Evington,  Leicester. 
Teacher   of    Science.       Honours   Practical   Chemistry,    1st   Class ; 
Advanced   Inorganic    Theoretical,    1st    Class;    Advanced    Inorganic 
Practical,  1st  Class ;  Pass  in  Chemistry  at  Inter.  ^Arts  Exam.,  Royal 
Univ.  Dviblin.     Pass  in  Chemistry  at  London  Inter.  Science. 
Edgar  E.  Horwill.  E.  Masters. 

W.  B.  Hards.  TF.  ff.  Lewis. 

Duncan  T.  Richards. 

Brittain,  Charles  Edward, 

11,  Highfield,  Scarborough. 
Research  Student  in  Chemistry  at  the  Yorkshire  College,  Leeds, 
1893-6.  Student  of  Chemistry  at  Yorkshire  College ;  Graduated 
B.Sc,  Honours  in  Chemistry,  Victoria  University,  1896-7.  Studied 
under  Prof.  Fittig  in  Strassburg.  Last  three  months  Research  Student 
at  Yorkshire  College.  Results  of  work  are  to  be  published  shortly. 
Arthur  Smithells.  Reginald  B.  Brown. 

Julius  B.  Cohen.  John  McCrae. 

Herbert  Ingle. 

Brooks,  Cecil  Joslin,  A.I.C., 

24,  Wood  Street,  Woolwich. 
Metallurgical   Chemist.     Educated   at   King's   College   during  the 
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Sessions  1892 — 1895.  For  some  time  as  Assistant  in  a  Chemical 
Laboratory.  Has  been  engaged  during  the  last  two  years  as  Chemist 
in  Cement  Works  and  in  Lead  Smelting  and  Desilverising  "Works. 

John  M.  Thomson.  Patrick  H.  Kirkaldy. 

Herbert  Jackson.  William  H.  Sodeau. 

Jas.  K.  Burbridge. 

Bull,  Benjamin  Samuel, 

49,  Devonshire  Eoad,  Greenwich,  S.E. 
Chemist  to  Messrs.   Wilkinson,  Heywood  and  Clarke,     M.A.   and 
B.Sc.  (University  of  New  Zealand) ;  Ph.D.  (Munich),  A.I.C. 
Henry  E.  Armstrong.  Sidney  Williamson. 

F.  Stanley  Kipping.  Gerald  T.  Moody. 

William  J.  Pope. 

Burge,  Charles  Henry, 

Iddesleigh,  Crescent  Road,  Kingston  Hill,  S.W. 
Analyst,  Government  Laboratory,  W.C.     Student  at  Royal  College 
of    Chemistry.     Thirty   years   at   the   Laboratory,    Somerset   House^ 
Fellow  of  the  Institute  of  Chemistry. 

T.  E.  Thorpe.  E.  Grant  Hooper. 

R.  Bannister.  C.  Proctor. 

H.  J.  Helm.  J.  H.  Robbins. 

J.  Woodward. 

Caldecott,  William  Arthur, 

Box  1891,  Rand  Central  Oi-e  Reduction  Co.,  Ltd.,  Johannesburg,. 
South  African  Republic. 
Metallurgical  Chemist.  B.A.  (Cape  of  Good  Hope  University). 
Member  Soc.  of  Chem.  Ind.  and  of  Chemical  and  Metallurgical  Soc, 
of  S.  Africa.  Author  of  "Smelting  and  Refining  of  Cyanide  Bullion" 
(Jan.,  1897,  S.C.I.),  and  "Relative  Efficiency  of  Strong  and  Weak 
Cyanide  Solutions  for  Dissolving  Gold  "  (Proc.  C.  and  M.  of  S.  A.)» 
Engaged  for  seven  years  in  actual  working  of  cyanide  process  and 
research  connected  therewith. 

William  Crookes.  Alfred  James. 

R.  R.  Tatlock.  H.  T.  Durant. 

John  S.  McAi'thur. 

Cannon,  Matthew  J. 

101,  The  Chase,  Clapham  Common,  S.W. 

Analytical  Chemist.     Received  a  private  training  under  my  father, 

Matthew  Cannon,  F.C.S.,  conjointly  with  study  at  various  Colleges  and 

Institutions  and  also  as  a  pupil  of  H.  S.  Carpenter,  F.l.C,  F.C.S.    Have 

been  engaged  for  12  years  as  Assistant  Chemist  in  the  Acetic  Acid  Works 
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•of  Messrs.  Beaufoy  &  Co., and  for  several  years  (1888 — 1891)  I  have  been 
Demonstrator  in  the  Laboratory  (evening)  of  Onslow  College,  Chelsea. 
Recently  studied  Brewing  Chemistry  under  John  Heron,  B.E,,  F.I.C., 
F.C.S.,  and  have  obtained  highest  place  and  silver  medals  both  in  the 
Ordinary  and  Honours  Stage  of  the  City  and  Guilds  Examination  in 
Brewing. 

Matthew  Cannon.  C.  A.  Mitchell. 

John  Wilson.  Walter  J.  Sykes. 

John  Heron.  Otto  Hehner. 

Cooper,  Albert  John  '^BTillen, 

Grimston  Lawn,  Ealing,  W. 
Student.  Studied  Theoretical  and  Practical  Chemistry  at  the 
Pharmaceutical  Society  under  Prof.  Dunstan  and  Dr.  Attfield  during 
the  Sessions  1891 — 1893.  Worked  at  Practical  Chemistry  for  one 
Session  in  I'Ecole  Superieure  de  Pharmacie  de  Paris.  From  1895 
have  been  attending  Classes  in  Mathematics,  Physics,  Physiology  and 
Analytical  Chemistry  in  King's  College,  London. 

Wyndham  R.  Dunstan.  Herbert  Jackson. 

John  Attfield.  Patrick  H.  Kirkaldy. 

John  M.  Thomson.  W.  D.  Halliburton. 

Cooper,  John. 

20,  Derwentwater  Eoad,  Gateshead-on-Tyne. 
Assistant  Demonstrator  in  Chemistry.  Student-Demonstrator 
Durham  College  of  Science.  Student  of  above  College  for  four  years. 
Formerly  Assistant  Chemist  Messrs.  Cochrane  &  Co.,  Iron  Works, 
Middlesbrough.  B.Sc,  University  of  Durham.  Fi'iere  Marreco 
Medallist   in   Chemistry,  University   of    Durham. 

P.  Phillips  Bedson.  R.  Greig  Smith. 

F.  C.  Garrett.  Saville  Shaw. 

Wm.  McGonnell,  Jun. 

Cooper,  ■William  Ranson,  M.A.,  B.Sc,  A.I.C., 
87,  Upper  Tulse  Hill,  S.W. 
Electro-Chemist.  Studied  Chemistiy  at  King's  College,  London. 
Obtained  the  B.Sc.  Degree  at  the  Royal  University  of  Ireland  in 
Chemistry  and  Experimental  Physics.  Electro-chemical  Assistant  to 
Mr.  James  Swinburne  during  the  last  two  years.  Associate  of  the 
Institute  of  Chemistry. 

John  M.  Thomson.  Herbert  Jackson. 

Henry  E.  Armstrong.  Patrick  H.  Kirkaldy. 

James  Swinburne.  Gerald  T.  Moody. 

William  H.  Sodeau. 
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Cowling,  Frederick, 

Clay  Cross,  nr.  Chesterfield. 
Head   Master,    Technical    Schools.      Lecturer    on    Chemistry   and 
Physics  in  the  above  schools.     Sometime  Demonstrator  in  Chemistry 
to  Leicestershire  County  Council  Technical  Education  Committee. 
Edward  Francis.  G.  H.  Major. 

George  Young.  Frank  Clowes. 

J.  J.  Sudhorough, 

Dodd,  Frederick  Robertson, 

1,  Wesley  Street,  Liverpool. 
Analytical  Chemist.  Two  years  Student  of  Chemistry  at  Anderson's 
College,  Glasgow.  Six  months  in  the  Laboratory  of  Messrs.  Wm. 
Brown,  Sons  &  Co.,  Oil  Merchants.  Five  and  a  half  years  Assistant 
to  A.  Smetham,  Esq.,  F.I.C.,  F.C.S;,  <fec.  Associate  of  the  Institute 
of  Chemistry  by  examination  (July,  1895). 

Alfred  Smetham.  William  Ralston. 

John  B.  Ashworth.  G.  G.  Henderson. 

James  Robson,  Matthew  A.  Parker . 

Thomas  Gray.  A.  Humboldt  Sexton. 

Dootson,  Frederick  William,  M.A. 
Bryn,  Glisson  Road,  Cambridge. 
Assistant  Demonstrator  in  the  University  Chem.  Lab.,  Camb.     Joint 
Author  with  W.  J.  Sell,  M.A.,  of  a  paper  on  Citrazinic  Acid  (Journal 
of  the  Society,  1897). 

G.  D.  Liveing.  W.  J.  Sell. 

James  Dewar.  H.  J.  H.  Fenton. 

Alexander  Scott. 

Edwards,  Wilbraham  Tollemache  Arthur, 
Reduit,  Mauritius. 
Analytical  and  Consulting  Chemist.     Member  of  the  Royal  Agricul- 
tural College,  Cirencester.     Fellow  of  the  Institute  of  Chemistry  of 
Great  Britain.     Assistant  Director  of   the  Agricultural  Experiment 
Station  (since  Jan.  1893),  Reduit,  Mauritius. 

L.  Ehrmann.  John  A.  R,  Newlands. 

Edward  Kinch.  B.  E.  R.  Newlands. 

Bernard  Dyer.  Thos.  Tyrer. 

Boverton  Redwood. 

Puerst,  Jules, 

23,  Marlboro'  Road,  N.W. 
Merchant.     Fellow  of  the  Royal  Photographic  Society.     Author  of 
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Book    on   Modern   Developers.       Lecturer    on    Orthochromatic    and 
Animated  Photography. 

John  Moss.  David  Howard. 

Thos.  Tyrer.  T.  Donald  Watson. 

A.  F.  Fuerst. 

Gilderdale,  Frederick, 

3,  Havelock  Street,  jS^ewcastle-on-Tyne. 

Chemist  and  Analyst.  Chemist  and  Analyst  for  John  Ismay  it  Sons,. 
Manufactui'ing  Chemists,  Newcastle-onTyne. 

Thomas  Tyrer.  Jas.  Baynes. 

Francis  Ransom.  John  Pattinson. 

W.  Watson  Will.  T.  Donald  Watson. 

Gilles,  Williani  Setten, 

"  Coniston,"  Cedars  Road,  Beckenham,  Kent. 
Leathersellers'   Company    Research    Fellow    at    Central    Technical 
College.     Associate  of  the  City  and  Guilds  Institute.      Engaged  in 
Research   during   past  two   years  and  Joint  Author  with  Mr.  F.  F. 
Renwick  of  Xotes  in  Chem.  Soc.  Proceedings. 

Henry  E.  Armstrong.  F.  Stanley  Kipping. 

Gerald  T.  Moody.  William  J.  Pope. 

Sidney  Williamson.  R.  L.  Jenks. 

Glaister,  John, 

4,  Grafton  Place,  Grafton  Square,  Glasgow. 

Professor  of  Forensic  Medicine  and  Public  Health,  St.  Mungo's 
College,  Glasgow.  M.D.,  Glasg.  ;  F.F.P.S.  Glasg.  ;  L.R.C.S.,  Ed.; 
L.R.C.P.,  Ed.  ;  D.P.H.,  Camb.  Teacher  of  Public  Health  Laboratory 
Instruction  in  Chemical  Analyses,  kc,  St.  Mary's  College,  Glasgow, 
for  ten  years  past,  which  is  recognised  for  graduation  by  Universities' 
of  Oxford  and  Cambridge,  and  the  Scottish  Colleges.  Examiner  in 
Forensic  Medicine  and  Toxicology  to  Royal  Colleges  of  Physicians  and 
Surgeons  of  Edinburgh  and  Faculty  of  Physicians  and  Surgeons  of 
Glasgow  for  past  fifteen  years ;  Examiner  for  Diplomas  in  Public 
Health  to  same  Colleges,  with  special  reference  to  Laboratory  work 
and  analysis. 

W.  Ivison  Macadam.  R.  R.  Tatlock. 

John  Clark.  James  M'Cutcheon. 

T.  Rhymer  Marshall. 

Hills,  Thomas  Herbert, 

6,  Eliot  Pai-k,  Blackheath. 
Chemical  Manufacturer.     Studied  Chemistry  (Theoretical  and  Prac- 
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tical)  with  Prof.  Graham.  Student  in  Chemistry  at  Royal  College  of 
Science,  Kensington,  under  Prof.  T.  E.  Thorpe,  At  present  Manager 
of  Messrs.  F.  C.  Hills  &  Co.,  Chemical  Works,  Deptford,  and  East 
Greenwich. 

T,  E.  Thorpe.  W.  Palmer  Wynne. 

F.  Napier  Sutton.  W.  A.  S.  Calder. 

E.  C.  Thompson. 

Homfray,  David, 

6,  Dartmouth  Row,  Greenwich,  S.E. 
Analytical    Chemist.       Bachelor    of    Science    (London    University). 
Fellow  of  the  Institute  of  Chemistry. 

C.  T.  Ivingzett.  William  Ramsay. 

H.  B.  Dixon.  H.  Wood  Smith. 

Robert  Waterhouse. 

McEwen,  Atholl  Francis, 

43,  Gilmore  Road,  Lewisham,  S.E. 
Metallurgical  Chemist  and  Assayer.  Nearly  two  years  an  Assistant 
in  Laboratory  of  Incandescent  Gas  Light  Co.  For  seven  years  Assis- 
tant to  Edgar  Jackson,  Esq.,  F.I.C.,  A.R.S.M.,  &c.  Went  out  to 
British  Columbia  on  a  three  years'  engagement,  but  just  returned 
(owing  to  circumstances  beyond  control)  after  fifteen  months'  INIining 
work,  with  "Lillovet  Fraser  River  and  Cariboo  Gold  Fields." 
W.  Mackean.  Horatio  Ballantyne. 

R.  R.  Tatlock.  James  Mactear. 

Charles  G.  Cresswell. 

Miller,  John  Edward, 

Holmood,  Patrington,  Hull,  Yorks. 
Veterinary  Surgeon.     Member  of  the  Royal  College  of  Veterinary 
Surgeons,  Studied  Chemistry  in  Edinburgh  :  Official  Inspector  for  the 
Board  of  Agriculture. 

W.  H.  Coates.  M.  D.  Penney. 

Jas.  Baynes.  George  Robertson. 

Williain  Foider. 

Mills,  William  Hobson, 

Jesus  College,  Cambridge. 
Student  of   Chemistry.     B.A.,  late  Scholar  of  Jesus  College,  Carc- 
bridge,   First  Class  Natural    Sciences    Tripos,  Part  I.   and    Part  II., 
working  at  organic  research. 

G.  D.  Liveing.  W.  J.  Sell. 

Thomas  H.  Easterfield.  H.  J.  H.  Fentoc. 

Georsrs  Dixon. 
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Morgan,  Gilbert  Thomas, 

35a,  Russell  Road,  Kensington,  W. 
Assistant  Demonstrator,  Royal  College  of  Science,  London,  S.W. 
Student  in  Chemistry,  Technical  College,  Finsbury,  1886 — 89.  Joint 
author  with  Professor  Meldola,  F.R.S.,  "  On  the  constitution  of  Azo- 
and  Diazo-derivatives,"  J.C.S.,  vol.  Iv.  "  Contributions  to  the  Chemistry 
of  the  Azonaphthols,"  J.C.S.,  vol.  Iv.  Research  and  "Works  Chemist, 
Read,  Holliday  &  Sons,  Limited,  Huddersfield.  Associate  in  Chemistry 
Royal  College  of  Science,  1896.  First  Class  Honours  in  Chemistry, 
B.Sc,  London,  1896. 

William  A.  Tilden.  R.  Meldola. 

W.  Palmer  Wynne.  Henry  E.  Roscoe. 

Chapman  Jones. 

Moss,  William  Edward, 

Burnthwaite,  Bolton,  Lancashire. 
Millard    Scholar   in    Natural    Science    at    Trinity   College,  Oxford. 
Engaged  in  the  study  of   Chemistry,  and  generally  interested  in  its 
progress. 

Richard  J,  Moss,  D.  H.  Nagel. 

Percy  Elford.  E.  G.  J.  Hartley. 

J.  E.  Marsh.  A.  E.  Tutton. 

Poole,  Herman, 

323,  W.  34th  Street,  Few  York  City. 
Manufacturing  and  Technical  Chemist.  Head  Chemist,  Grosselli 
Chem.  Co.,  Cleveland,  Ohio,  4  years,  1887 — 91.  Inventor  of  Ferroid. 
Originator  of  the  Poole  Ointments.  Inventor  of  Poole  process  of  treating 
Aluminum  Phosphate  Rock.  Chemist  to  Board  of  Health,  Buffalo, 
N.Y.,  1878.  Translator  of  Scheurer-Kestner's  ''Pouvoir  Calorifique  de 
Combustibles."  Translator  for  the  American  Gaslight  Journal,  X.Y. 
City.  Author  of  paper  on  determination  of  fat  and  casein  in  fteces, 
read  at  Am.  Chem,  Soc.  1897  meeting.  Manufacturer  of  pui-ifying 
material  for  gas  works.  Long  and  varied  experience  in  Analytical, 
Metallurgical,  and  Manufacturing  Chemistry. 

Peter  T.  Austen.  R.  C.  Woodcock. 

James  H.  Stebbins,  Jun.  £.  G.  Love. 

Wm.  Jay  Schieffelin. 

Pope,  Thomas  Henry, 

South  Street,  Ponders  End. 
Associate   of   the   City   and   Guilds   Institute.      Assistant   in    the 
Chemical  Laboratory  of  Robert  Mond,  Esq. 

Henry  E.  Armstrong.  William  J.  Pope. 

Gerald  T.  Moody.  Sidney  Williamson. 

Arthur  R.  Ling. 


19 

Reid,  James  Brown, 

6,  Southfield  Terrace,  Skipton. 
Chemist   and   Brewer.     Student    of    Chemistry,  Technical   College, 
GlasgOTv, 

G.  G.  Henderson.  William  Ralston. 

James  Robson.  ^Matthew  A.  Parker. 

Thomas  Gray.  A.  Humboldt  Sexton. 


Renwick,  Prank  Forster, 

Glengall,  Woodford  Green,  Essex. 
Chemical  Student  at  the  Central  Technical  College,  South  Kensington. 
Holder  of  a  Research  Fellowship  of  the  Leathersellers'  Company. 
Joint  author  with  3Ir.  W.  S.  Gilles  of  contributions  to  the  Pro- 
ceedings of  the  Chemical  Society  : — Proc,  Chem.  Soc,  1897,  p.  Qi,  and 
1897,  No.  92.     A.C.G.I. 

Henry  E.  Armstrong.  William  J.  Pope. 

F.  Stanley  Kipping.  Arthur  Lapworth. 

Gerald  T.  Moody.  R  L.  JenTcs. 


Reynolds,  William  Colebrook, 

64,  Lydford  Road,  Paddington,  W. 
Student.  Studied  Chemistry  at  Owens  College'  (1890 — 1).  Gained 
a  National  Scholarship,  and  in  1897  became  an  Associate  of  the  Royal 
College  of  Science  in  Chemistry.  Passed  Inter.  Sc.  (London)  with  Isb 
Class  Honours  in  Chemistry.  Xow  working  in  the  Research  Laboratory 
of  the  Royal  Coll.  Sc. 

William  A  Tilden.  H.  B.  Dixon. 

W.  Palmer  Wynne.  Chapman  Jones. 

M.  0.  Forster. 

Richards,  William, 

Old  Elvet,  Durham. 
Member  of  Durham  L'niversity.  On  Organising  Staff  of  Education 
Department  of  County  Council.  During  the  past  three  years,  I  have 
taken  the  course  prescribed  for  undergraduates  in  Science  of  the 
Durham  University.  In  the  final  examination  for  the  title  of  A.Sc. 
(which  examination  I  passed  in  June  last),  I  took  Chemistry,  Inorganic 
and  Organic,  as  one  of  the  subjects.  I  have  had  experience  in  teaching 
Chemistry  and  Physics. 

P.  Phillips  Bedson.  F.  C.  Garrett. 

R.  Greig  Smith.  Saville  Shaw. 

G.  P.  Dodds. 


20 

Sayer,  Harold  Charles, 

Devon  Villa,  Summerhill  Road,  Dartford. 
Analyst  in  the  Laboratory  of  Messrs.  Burroughs,  "Wellcome  and  Co.'s 
Works,    Dartford.       Associate    of   the    City   and    Guilds    of   London 
Institute.     For  four  years  a  student  in  the  Central  Technical  College. 
Henry  E.  Armstrong.  William  J.  Pope. 

David  Johnson.  Sidney  "Williamson. 

Gerald  T.  Moody.  F.  Stanley  Kipping. 

Walker,  Andrew  Jamieson,  B.A., 

Kilycadden,  Killygordon,  Co.  Donegal. 
Student  in  the  Chemical  Laboratory  of  the  "Cniv.  of  Heidelberg. 
Lately  Demonstrator  of  Chem.  in  Queen's  College,  Galway.  For  six 
years  student  of  Chemistry  and  Physics  in  Queen's  College,  Galway, 
1890 — 96.  Senior  scholar  in  Chemistry,  1893 — 4.  Demonstrator, 
1893—96.  B.A.  Royal  Univ.  of  Ireland  in  Chem.  and  Physics.  At 
present  engaged  in  an  investigation,  suggested  by  the  late  Prof.  Victor 
Meyer,  on  the  constitution  of  the  (o)  and  (p)  Cyanophenols,  in  the 
"Univ.  of  Heidelberg. 

A.  Senier.  Maxwell  Simpson. 

E.  A.  Letts.  J.  Emerson  Reynolds. 

H.  Lloyd  Snape.  W.  N.  Hartley. 

Weissmiiller,  Ernest  Charles, 

30,  Pepys  Road  South,  New  Cross,  London,  S.E. 
Junior  Assistant  Chemist.  Studied  for  three  years  at  City  and 
Guilds  Technical  College,  Finsbury,  where  certificate  was  gained. 
Afterwards  Assistant  Chemist  to  Mr.  Cowper- Coles,  39,  Victoria 
Street,  "Westminster,  in  Electro-Metallurgical  investigations.  Since 
October  1896,  Junior  Assistant  Chemist  to  Scientific  Dept.  of  the 
Imperial  Institute,  undei-  Prof.  W.  R,  Dnnstan. 

"Wyndham  R.  Dunstan.  A.  G.  Bloxam. 

R.  Meldola.  Francis  H.  Carr. 

R.  L.  Jenks. 

Approved  by  Council  under  Bye-Law  L  (3). 

Don,  John  R.,  D.Sc,  M.A., 

Waitaki  Boys'  High  School,  Oamaru,  New  Zealand. 
Rector  of  the  Boys'  High  School.    Seven  years  Lecturer  on  Chemistry 
at  the  Dunedin  Technical  College,  N.Z.       Lectui-er  on  General  and 
Chemical  Geology  at  the  Otago  University  School  of  Mines,  Dunedir. 
A.  Vernon  Harcourt. 


HlCHAKl'   CLAY  AND  SONS,   LIUITED,   LONDON  AND   BUNOAY. 


Issved  10/2/1898. 


PROCEEDINGS 

OF   THE 

CHEMICAL    SOCIETY. 

EDITED   BY  THE  SECRETARIES. 
No.  188.  Session  1897-8. 

February  .3rd,  1898.  Professor  Dewar,  FES.,  President,  in  the 
Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Charles 
Baskerville,  North  Carolina  University,  Chapel  Hill,  North  Carolina ; 
Alfred  Campion,  637,  Alexandra  Parade,  Dennistown,  Glasgow  ;  Piobert 
Martin  Caven,  University  College,  Nottingham ;  F.  Hudson-Cox,  67, 
Surrey  Street,  Sheffield  ;  John  Arnold  Fleming,  Britannia  Pottery, 
Glasgow;  Harry  Pearson  Hodgson,  Caldew  Bank,  Cummersdale, 
Carlisle  ;  Edwin  Charles  Jee,  4.5,  Pepys  Road,  New  Cross,  S.E.  : 
Edward  Jones,  Tine  Cottage,  Tudor  Road,  Kingston-on-Thames ; 
Walter  Ratcliffe,  21,  Mawdsley  Street,  Bolton  ;  Henry  Somerville 
33,  Vincent  Square,  S.W.  ;  Harry  St.  John,  Thornfield,  Sunderland. 

Of  the  following  papers  those  marked  *  were  read  : — 

*8.    "  The    volumetric   estimation  of  sodium."      By  H.  J.  H. 
Fenton,  M.A. 

Dihydroxytartaric  acid,  in  presence  of  dilute  sulphuric  acid,  is 
readily  oxidised  by  potassium  permanganate  at  the  ordinary  tempera- 
ture, the  reaction  affording  a  very  convenient  method  for  the  estima- 
tion of  the  acid  or  its  salts,  A  method  has  been  devised  for  the 
quantitative  estimation  of  sodium  based  upon  this  relation  and  upon 
the  sparing  solubility  of  sodium  dihydroxytartrate.  The  solubility 
of  the  sodium  salt  at  0"  is  shown  to  be  extremely  small,  and  in  presence 
of  excess  of  a  dihydroxytartrate  is  practically  negligible. 

The  substance  to  be  examined,  in  concentrated  neutral  solution,  is 
mixed  with  excess  of  potassium  dihydroxytartrate  and  the  mixture  is 
kept  at  0°  for  half  an  hour.     The  precipitated  sodium  salt  is  washed 
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with  a  little  ice-cold  water,  dissolved  in  excess  of  dilute  sulphuric  acid 
and  titrated  with  potassium  permanganate. 

The  results  obtained  with  sodium  sulphate,  chloride,  nitrate,  acetate, 
and  with  rochelle  salt,  are  accurate  within  0'3  per  cent.  The  presence 
of  magnesium  does  not  interfere  with  the  accuracy  of  the  results, 
but  ammonium  salts,  if  present  in  excess,  lead  to  low  I'esults. 
Full  details  for  working  the  process  are  given  in  the  paper. 

The  potassium  and  ammonium  salts  of  dihydroxytartaric  acid  have 
been  prepared  and  examined,  and,  together  with  other  derivatives  of 
the  acid,  will  be  described  in  a  future  communication. 

Discussion. 

Mr.  Hehxer  said  that  analysts  would  welcome  the  method.  It 
was  remarkable  that  sodium,  the  most  widely  distributed  element,  had 
hitherto  been  without  a  direct  method  of  quantitative  estimation.  He 
would  suggest  that  the  process  should  be  conducted  gravimetrically. 

Mr.  ISTewlands  mentioned  that  he  had  at  one  time  been  accustomed 
to  determine  sodium  as  acid  oxalate  with  approximate  accuracy  by 
titration  either  before  or  after  incineration. 

Dr.  Lawsox  asked  how  Mr.  Fenton's  method  for  the  production  of 
dioxytartaric  acid  compared,  as  regards  yield,  with  that  usually  em- 
ployed. The  sodium  salt  was  of  technical  importance  in  the  prepara- 
tion of  a  valuable  dye-stuff,  and  it  would  be  of  interest  to  know 
whether  the  I'esults  were  comparable  with  those  obtained  by  decom- 
posing nitrotartaric  acid. 

Mr.  Fenton,  in  reply,  said  that  he  had  suggested  in  the  paper  that 
the  process  might  be  conducted  gravimetrically,  but  he  considered  that 
the  volumetric  method  would  find  most  favour.  He  had  experimented 
with  other  sparingly  soluble  sodium  salts,  but  did  not  think  that  any 
could  nearly  compare  with  the  dihydroxy tartrate  as  regards  in- 
solubility. In  reply  to  Dr.  Lawson,  he  said  that  the  process  possessed 
many  advantages  as  compared  with  the  usual  method  of  preparing  the 
sodium  salt  from  nitrotartaric  acid. 

*9.     "  The  atomic  weight  of  boron."     By  F.  P.  Armitage. 

The  determination  of  the  water  of  crystallisation  was  the  method 
used.  The  values  for  the  ratio  NaoB^O;  :  H^O  obtained  by  previous 
workers  are  not  sufficiently  concordant  to  allow  of  the  values  for  the 
atomic  weight  of  boron,  calculated  from  them,  being  regarded  as  very 
trustworthy.  The  discrepancies  are  probably  to  be  traced  to  the 
slight  efflorescence  which  occurs  during  the  preliminary  drying  of  the 
crystals  of  borax.  A  new  method  of  drying  was  consequently  applied, 
the  borax  being  washed  with  alcohol  and  ether  successively,  and  the 
ether  expelled  by  exposure  for  6  hours  in  a  vacuum.     A  given  weight 
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of  the  dry  crystals  was  dehydrated  in  a  stream  of  air,  the  final  traces 
of  water  being  expelled  by  fusion  over  the  Bunsen  burner  and  not 
over  the  blowpipe. 

In  a  series  of  six  experiments,  the  greatest  difference  in  the  per- 
centage value  for  the  water  of  crystallisation  was  0'413,  and  the  mean 
atomic  weight  of  the  element  as  calculated  from  these  values  10'959, 
a  number  differing  by  O'OOG  from  that  recently  obtained  by  Ramsay 
and  Aston  in  their  experiments  on  the  distillation  of  sodium  diborate 
with  hydrochloric  acid  and  methyl  alcohol. 

Certain  results  are  also  given  in  which  the  method  of  titration  [c.f. 
Rimbach,  Ber.,  1893,  26,  164)  is  applied  with  a  view  of  ascertaining 
the  possible  degree  of  its  accuracy.  Thus,  a  given  weight  of  fused 
borax  was  dissolved  in  water  and  titrated  with  dilute  sulphu  ric  acid, 
the  strength  of  which  had  been  determined  (i)  by  titration  with 
solution  of  pure  soda  of  known  strength,  (ii)  as  barium  sulphate. 
The  value  10'928  was  obtained  for  the  atomic  weight  of  boron  as  a 
mean  of  two  experiments  performed  by  this  method. 

Discussion. 

Mr.  Veley  said  that  methods  of  determination  of  atomic  weights 
based  upon  the  elimination  of  water  from  a  crystalline  salt  pre- 
sented the  difficulties,  firstly,  of  the  mechanical  inclusion  of  water 
within  the  walls  of  the  crystals,  however  fine,  and,  secondly,  of  the 
possible  efflorescence  and  deliquescence  of  such  salts.  These  difficulties, 
as  also  that  of  the  intumescence  of  the  anhydrous  salt,  when  heated 
with  the  blowpipe,  induced  Ramsay  and  Aston  to  reject  this  method. 
It  appeared  that  the  author  had  overcome  these  difficulties  to  a  great 
extent  by  removing  the  adherent  water  by  washing  with  absolute 
alcohol  and  subsequently  with  ether,  which  was  pumped  off,  as  also  by 
heating  the  anhydrous  salt  only  at  a  temperature  obtained  by  the 
Bunsen  burner,  and  not  at  that  of  the  blowpipe,  when  loss  occurred 
either  on  account  of  the  volatilisation  or  the  decomposition  of  the 
borax.  The  experiments  of  the  author  also  showed  that  the  method 
of  determining  the  atomic  weight,  proposed  by  Rimbach,  though  not 
of  the  degree  of  exactitude  necessary  for  such  determinations,  was 
probably  more  accurate  for  the  purpose  of  acidimetry  than  that  of 
sodium  carbonate,  which  was  not  readily  obtained  of  the  composition 
required  by  its  molecular  formula. 

Mr.  Groves  asked  whether  the  volatilisation  observed  when  the 
crucible  was  heated  in  the  blowpipe  flame  might  not  be  due  to  the 
action  of  water  vapour  and  carbonic  anhydride  which  would  diffuse 
through  the  perforated  cover. 

Dr.  Scott  was  astonished  that  any  one  now  should  attempt  to 
determine   atomic   weights   through  calculations  of    the   amount  of 
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water  of  crystalKsation  coatained  in  hydrated  salts.  The  experiments 
of  J.  W.  Mallet  on  ammonia  alum  and  of  many  other  experimenters 
had  shown  how  unsatisfactory  such  determinations  must  always  be. 
It  was  evident  that  as  such  salts  produced  a  determinate  vapour 
pressure  of  water  depending  on  the  temperature,  if  the  air  in  which 
they  were  dried  contained  less  than  that  amount  the  salt  must  lose 
water  during  its  drying. 

The  President  considered  it  superfluous  to  record  weighings  to  six 
places  and  the  atomic  weight  to  three  places  of  decimals,  having  re- 
gard to  the  method  adopted.  With  reference  to  the  process  employed 
by  the  author  in  drying  the  borax,  he  failed  to  understand  why,  if 
borax  is  an  efllorescent  salt,  it  loses  no  water  of  hydration  when  washed 
with  absolute  alcohol.  He  suggested  that  in  investigating  this  point 
the  influence  of  time  should  be  taken  into  account. 

Mr.  Arjiitage,  in  reply,  said  that  he  had  not  examined  the  sublimate 
formed  on  the  lid  of  the  crucible  when  ignited  with  the  blowpipe,  as 
his  object  was  to  show  merely  that  a  loss  of  weight  would  occur  if  this 
method  is  adopted.  The  standard  of  atomic  weight  taken  was  oxygen 
=  16.  The  time  occupied  for  each  washing  by  absolute  alcohol  was 
3 — 4  minutes. 

*10.    "Rate  of  escape  of  ammonia  from  aqueous  solution."    By  E.  P- 

Perman,  D.Sc. 

If  a  current  of  air  is  drawn  through  a  dilute  aqueous  solution  of 
ammonia  at  a  uniform  rate,  the  amount  of  ammonia  q  in  solution 
when  a  volume  V  of  air  has  passed  through  the  solution,  is  accurately 
represented  by  the  equation  log  q  =  a-bV,  a  and  b  being  constants. 
The  volume  of  aii*  was  measured  by  a  meter. 

The  equation  does  not  express  the  results  given  by  a  concentrated 
solution ;  the  solution  used  in  most  of  the  experiments  contained 
70  grams  of  ammonia  per  litre. 

A  number  of  experiments,  conducted  at  different  temperatures, 
prove  that  the  logarithmic  formula  holds  good  between  0°  and  46° ; 
it  was  also  found  to  hold  good  when  the  pressure  was  varied.. 

The  value  of  i  is  a  measure  of  the  rate  of  escape  of  the  gas  from 
the  solution  under  any  specified  conditions  ;  such  values  were  obtained 
at  various  temperatures,  and  a  simple  connection  was  found  between 
b  and  temperature  t°,  viz.,  log  b  =  a  +  (3t,  a  and  ft  being  constants. 
Combining  the  two  logarithmic  equations, 

log  q  =  a-  y,  if  log  y  =  a  +  log  V -V  ftt. 

From  this  expression  the  amount  of  ammonia  left  in  a  solution  after 
a  certain  volume  of  air  has  been  drawn  through  it  can  be  at  once 
calculated,  provided  that,  at  the  beginning  of  the  aspiration,  the 
strength  of  the  solution  was  not  much  greater  than  that  men  tioned 
above. 
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Discussion. 

The  President  remarked  that  the  subject  investigated  by  the  author 
was  a  very  complicated  one.  He  thought  that  the  variations  in  the 
tension  of  the  ammonia  solution  used  in  the  experiments  should  be 
determined,  as  a  valuable  addition  to  the  paper.  It  was  probable  that 
the  results  would,  be  expressed  by  the  equation — log  ^;  =  ^ — BT — 
where  A  and  B  are  constants  and  T  is  the  absolute  temperature,  which 
was  applicable  to  many  similar  cases. 

Dr.  Perman,  in  reply  to  a  question  by  Mr.  Groves,  stated  that 
the  conditions  of  volatilisation  of  ammonia  from  the  solution  had  been 
varied  by  using  flasks  of  different  capacities  and  tubes  of  different 
diameters.  In  reply  to  Dr.  Wilderman,  he  said  that  he  considered  that 
his  results  confirmed  Henry's  law  for  ammonia  in  dilute  solution.  In 
reply  to  the  President,  the  author  said  he  had  found  approximately  the 
vapour-pressure  of  the  ammonia  solution  used  in  most  of  the  experi- 
ments at  a  temperature  of  20° ;  it  was  about  70  mm.  although  he  had  not 
found  the  vapour-pressure  of  solutions  of  different  strengths,  but 
intended  to  do  so.  He  regarded  the  method  of  expressing  the  results 
given  in  his  paper  as  the  most  convenient  for  the  present,  though  as 
yet  it  was  only  empirical. 

11.    "  On   the    dissociation  of    potassium  platinichloride    in  dilute 

solution:  and  the  production  of  platinum  monocliloride."    By  E. 

Sonstadt. 

A  solution  of  potassium  platinichloride  in  1000  parts  of  water 
undergoes  no  sensible  change  on  heating  for  an  hour  or  two.  But  a 
solution  in  10,000  parts  of  water  becomes  turbid  almost  immediately 
on  heating,  and  the  turbidity  increases  until,  after  some  hours,  the 
liquid  becomes  nearly  opaque.  On  continuing  the  heating  for  some 
days,  water  being  added  from  time  to  time  to  maintain  the  bulk,  a 
sediment  forms  and  the  liquid  partially  clears.  By  increasing  the 
quantity  of  water  during  the  heating,  the  clearance  is  facilitated. 
The  reactions  that  take  place  are,  first,  the  dissociation  of  the  potassium 
platinichloride ; 

(1)  K.PtClc  =  2KC1 -t- PtCl^, 
and  then  the  decomposition  of  the  platinic  chloride,  with  formation  of 
platinum  monochloride  (PtCl  or  Pt^Clg)  hydrochloric  acid,  and  hydro- 
gen peroxide,  thus  : 

(2)  2PtOl4  -f  6H2O  =  2PtCl  -h  6HC1  -f  3H2O2. 

The  yellow,  non-crystalline  precipitate  of  hydrated  platinum  mono- 
chloride  is  difficult  to  collect,  for  it  passes  through  the  filter  until  the 
pores  are  clogged,  and  then  the  filtration  is  exceedingly  slow.  The 
precipitate  should  not  be  dried  on  the  filter,  but  washed  off,  as  far  as 


possible,  into  a  dish,  and  the  water  evaporated.  W  hen  dried  on  the 
water  bath,  the  salt  is  brown  ;  it  still  retains  water,  the  last  traces  of 
which  can  scarcely  be  expelled  before  incipient  decomposition  begins  ; 
the  anhydrous  salt  is  black,  or  nearly  so. 

The  clear  filtrate,  when  concentrated,  is  strongly  acid,  and  on  drying 
and  dissolving  the  residue  in  a  little  water,  potassium  chloride  may  be 
crystallised  out.  There  is  also  a  small  proportion  of  potassium  platini- 
chloride,  which  may  be  either  a  portion  of  the  original  salt  that  has 
escajjed  decomposition,  or  may  have  been  formed  by  a  reverse  action 
due  to  solution  of  the  monochloride  in  the  hydrochloric  acid  set  free 
as  described,  in  presence  of  hydrogen  peroxide  and  air. 

The  hydrated  salt,  when  treated  on  the  water  bath  with  strong 
soda  solution,  turns  brown,  and  dissolves  to  a  slight  extent.  But 
the  brown  residue  is  only  partially  dehydrated,  and  recovers  its 
original  colour  after  washing  and  exposure.  The  soda  solution 
deposits  the  unchanged  salt  on  dilution  and  long  exposure  to 
the  air.  It  dissolves  readily  in  hydrochloric  acid ;  slightly  in  hot 
dilute  sulphuric  acid,  apparently  without  decomposition  ;  in  moderately 
dilute  nitric  acid,  used  in  large  pi-oportion,  it  dissolves  to  a  deep  brown 
liquid,  which,  evaporated  to  dryness  on  the  water  bath  until  no 
acid  odour  is  perceptible^  leaves  a  dark  brown  residue.  This  dissolves 
in  hot  water  to  a  clear,  dark  brown  liquid,  which,  on  further  heating, 
suddenly  deposits  the  whole  of  the  original  salt,  less  any  impurities 
present,  which  remain  in  the  solution.  The  precipitate,  when  collected 
on  a  filter,  is  deeper  coloured  than  before,  being  of  an  orange  tint.  The 
filtrate  is  free  from  platinum  ;  but  on  continued  washing  with  water, 
the  salt  dissolves  slightly,  and  the  filtered  liquid  becomes  clouded. 

Advantage  was  taken  of  this  process  of  purification  to  obtain  the 
monochloride  for  analysis.  An  attempt  to  analyse  about  O'l  gram  of 
the  salt  partially  failed,  owing  to  the  presence  of  impurities  taken  up 
from  the  enormous  proportion  of  distilled  water  used  in  its  preparation. 
The  monochloride,  purified  as  described,  was  washed  into  a  dish,  and 
after  drying  on  the  water  bath,  was  transferred  to  a  small  porcelain 
crucible.  The  salt  weighed  0'2575  gram.  The  crucible  was  cautiously 
heated,  with  frequent  application  of  the  cold  lid.  Traces  of  nitric  acid 
came  off  as  well  as  water.  When  moisture  ceased  to  be  given  off,  the 
salt  weighed  0"2315  gram.  It  was  then  more  strongly  heated,  when 
chlorine  came  off  and  a  final  trace  of  water.  The  heat  was  then  raised 
until  the  decomposition  was  complete.  The  platinum  obtained  weighed 
0-1945  gram,  which  corresponds  to  0-229  PtCl,  a  result  which  may  be 
considered  fairly  satisfactory. 

It  might  be  supposed  that  platinic  chloride  itself,  instead  of 
dissociated  from  potassium  chloride  as  in  the  described  process,  would 
be  preferable,  when  it  is  desired  to  obtain   platinum   monochloride. 


But  the  presence  of  free  acid  in  the  best-dried  specimens  of  platinic 
chloride  renders  it  unfit  for  the  purpose.  A  specially  dried  specimen 
of  platinic  chloride  dissolved  in  10,000  parts  of  water  gave  a  barely 
perceptible  reaction.  With  15,000  parts  of  water,  after  heating  for 
some  hours,  the  liquid  became  turbid,  and  gave  a  slight  deposit,  but 
not  equivalent  to  that  obtainable  from  a  corresponding  solution  of 
potassium  platinichloride.  If,  however,  a  solution  of  platinic  chloride 
be  evaporated  on  the  water  bath  with  nitric  acid,  the  residue  dissolved 
in  water,  and  the  solution  evaporated  again  two  or  three  times,  the 
platinic  chloride  is  not  appreciably  decomposed,  but  retains  a  little 
nitric  acid  instead  of  the  hydrochloric  acid  with  which  it  is  otherwise 
associated.  A  solution  of  platinic  chloride  thus  prepared,  heated  in 
5,000  parts  of  water,  gives  a  distinct  turbidity,  but  the  reaction  is  more 
nearly  complete  with  double  that  proportion  of  water.  The  precipitate 
differs  slightly  in  its  properties  from  that  obtained  from  the  potassium 
salt;  it  is  of  a  deeper  tint,  and  is  but  slightly  soluble  in  nitric  acid. 
When  treated  with  nitric  acid  and  the  solution  evaporated  over  the 
undissolved  portion,  a  weak  solution  only  is  obtained  on  adding  water, 
which,  on  concentrating,  deposits  the  salt,  but  not  instantaneously. 
After  evaporating  the  aqueous  solution,  the  hydrate  of  platinum  mono- 
chloride  is  insoluble  in  water,  except,  as  in  the  former  case,  on  con- 
tinued washing.  A  specimen  of  the  hydrate  thus  obtained  weighed 
after  drying  on  the  water-bath,  0-1700  gram;  when  anhydrous,  it 
weighed  0'1549  gram,  and  after  expulsion  of  the  chlorine  by  ignition 
0'1316  gram  of  platinum  remained.  Theory  reqmres  from  this  quantity 
of  platinum  0'1552  gram  PtCl. 

The  potassium  platinichloride  used  in  the  experiments  had  been 
several  times  recrystallised,  and  was  perfectly  free  from  acid.  The  yield 
of  platinum  monochloride  was  about  five-eighths  of  that  theoretically 
obtainable. 

The  author  has  made  some  experiments  with  the  view  of  directly 
proving  the  presence  of  hydrogen  peroxide  in  the  liquid,  though,  con- 
sidering the  conditions  of  dilution  and  temperature,  the  quantity 
present  at  any  time  must  be  exceedingly  small — the  total  amount  pro- 
duced according  to  the  equation,  assuming  the  reaction  to  be  complete, 
being  in  the  proportion  of  from  1  :  100,000  to  1  :  150,000  to  the 
liquid  present.  In  a  solution  that  had  been  heated  for  five  days,  the 
author,  using  the  chromic  acid  and  ether  test,  obtained  a  faint  colora- 
tion, hardly  visible  except  to  an  observer  of  great  sensitiveness.  The 
author  then  prepared  a  solution  in  about  15,000  parts  of  water  of 
some  very  pure  crystals  of  potassium  platinichloride  (a  previous  trial 
with  a  salt  of  only  ordinary  purity  having  failed),  and  heated  the 
solution  for  several  hours  at  a  temperature  slightly  below  70^.  There 
was  only  a  slight  turbidity,  for  the  temperature  was  too  low  for  good 
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progress.  On  testing  the  solution  the  next  day,  a  faint,  bluish 
tint  in  the  ether  was  perceptible.  That  hydrochloric  acid  is  a 
product  of  the  reaction  was  proved  as  follows.  A  hot,  strong 
solution  of  potassium  platinichloride  was  poured  into  a  large  quantity 
of  a  nearly  saturated  solution  of  pure  potassium  chloride.  The  pre- 
cipitated platinichloride  was  collected,  well  washed  with  water, and  after- 
wards with  alcohol,  and  dried  on  the  water  bath.  A  soltition  of  about 
one  part  of  this  salt  to  10,000  of  water  was  heated  for  five  days,  the 
precipitate  allowed  to  settle,  and  filtered  off.  A  portion  of  the  solution 
was  concentrated  in  an  open  dish  to  about  one-fifth  of  its  bulk,  and 
was  then  distilled.  Silver  nitrate  added  to  the  distillate  gave  a 
precipitate  of  silver  chloride  insoluble  in  nitric  acid. 


12.  "Effect  of  the  mono-  ,  di-  ,  and  tri-cMoracetyl  groups  on  the 
rotatory  power  of  methylic  and  ethylic  glycerates  and  tartrates." 
By  Percy  Frankland,  F.R.S.,  and  Thomas  Stewart  Patterson, 
Ph.D. 

With  a  view  of  ascertaining  the  rotatory  effect  of  the  halogens  when 
attached  at  a  point  in  the  molecule  remote  from  the  asymmetric  carbon- 
atom,  the  authors  have  introduced  the  mono-,  di-,  and  tri-chloracetyl 
groups  into  the  methylic  and  ethylic  tartrates  and  glycerates.  This 
was  effected  by  acting  in  each  case  with  the  acid  chloride  on  the 
ethereal  tartrate  and  glycerate  respectively.  The  acid  chlorides  were 
in  all  cases  prepared  by  heating  the  halogen-substituted  acetic  acid 
with  phosphoric  anhydride  in  a  current  of  hydrochloric  acid.  Two 
acidyl  groups  were  in  all  cases  introduced,  excepting  in  that  of  trichlor- 
acetyl,  of  which  only  one  equivalent  could  be  made  to  substitute  in 
methylic  and  ethylic  tartrates,  whilst  two  equivalents  reacted  with  the 
corresponding  glycerates. 

The  rotations  were  in  all  cases  determined  at  several  different 
temperatures  so  as  to  ascertain  the  influence  of  the  latter. 

The  results  are  summarised  in  the  following  table  : — 

[«]r     [»]r° 

Methylic  glycerate    -4-80°       -8-31°*  (calculated). 

,,         diacetylglycerate -12-04  -19-24*  (calculated).         [43—44°. 

,,         di-monochloracetylglycerate..  -12-91  -17-99  b.p.  197°  (15mm.)  ;m.p. 

,,         di-dichloracetylglycerate -13-96  -17-18  b.  i>.  207°  (20  mm.). 

,,         di-trichloracetyiglycerate     ...  -14-20  -15-30  b.  p.  199— 200°  (15  mm.). 

Eihylic  gl5^cerato  -9-18  -12-55*  (calculated). 

,,       diacetylglycerate -16-31  -23-09*  (calculated). 

,,       di-raonochloracetylglycerate...  -16-80  -22-08  b.  p.  198°  (15  mm.). 

,,       di-dichloracetylglycerate    -18'20  -21-10  b.  p.  203°  (15  mm.). 

„       di-tricliloracetylglycerate  -18  70  -18-40  b.  p.  202°  (15  mm.). 

*  These  values  for  [o]r,  at  100°  for  methylic  and  ethj^lic  glycerates  and  diacetyl- 
glycerates  have  been  calculated  from  the  data  given  in  a  paper  by  P.  Frankland  and 
MacGregor  (Trans.,  1894,  65,  768). 
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[«]r     t«]r° 

Methylic  tartrate  +2-14^        +5-99°   m.  p.  48°. 

,,         diacetyltartrate " —   *  —         m.  p.  103. 

,,         di-mouochloracetj'ltaitrate  ...        -0'62         +2"57     b.p.  217°  (18  mm.)  ;  m.  p.  55. 

,,         di-dicliloracetyltartrate    +11-9  +10-9       b.p.  220— 221°  (15mm.) ;  m.p. 

,,         mono-trichloracetyltartrate...        +8-4  +1015     m.p.  79—80°.         [64—65°. 

Ethylic  tartrate +7-66  +13-29 

,,       diacet}'! tartrate    — t              —  m.  p.  66'5°. 

,,       di-monochloracetyltartrate  J...  +7'67  +11*81  b.  p.  217°(15  mm.)  ;  m.p.  27\ 

,,       di-dichloracetyltartrate +16-3  +17'08  b.  p.  225°  (15  mm.). 

,,       mono-trichloracetyltartrate  ...  +15'5  +17'6  b.  p.  185°  (16  mm.). 

Methylic  and  ethylic  di-monochloracetyltartrates  have  also  been  pre- 
pared by  Freundler  {Bull.  soc.  chitn.,  1895,  [3],  13,  1055 — 1063),  who 
only  obtained  them  as  liquids  with  the  following  rotatory  powers  : — 
Methylic  di-monochloracetyl  tai'trate  [  a]o°=  +3*5° 
Ethylic  „  „  [a]ir=+9-4° 

In  consequence  of  this  discrepancy  between  Freundler 's  results  and 
those  of  the  authors,  these  two  compounds  have  been  prepared  again 
(see  next  abstract),  with  the  result  that  the  authors'  figures  have  been 
confirmed. 


13.  "The  rotation  of  ethylic  and  methylic  di-monochloracetyl- 
tartrates." By  Percy  Frankland,  F.R.S.,  and  Andrew  Turn- 
bull,  Ph.D. 

The  ethylic  compound  has  been  again  twice  prepared  by  the  authors, 
using  diiferent  proportions  of  monochloracetylchloride  and  ethylic 
tartrate: — 

First  preparation,  [a]'^"^  +7-90°. 
Second         „  [aJS  =  +7-76°. 

The  substance  subsequently  crystallised  (m.  p.  27°),  after  which  the 
rotation  [a]D''=  +  7'61°  was  found. 

The  methylic  compound  was  also  prepared,  and  again  gave  the 
m.p.  55°;  the  rotation  was  [a]D°=  -0-68°. 

Thus  the  results  obtained  with  both  compounds  by  one  of  the 
authoi\s  (see  previous  abstract)  were  confirmed,  whilst  additional 
evidence  of  their  accuracy  was  afforded  by  the  ethylic  compound  being 
obtained  in  the  crystalline  state. 

Ethylic  mono-monochloracetyltartrate  in  a  state  approaching  purity 
was  also  prepared,  and  it  was  found  to  possess  a  considerably  higher 
dextrorotation  than  the  corresponding  di-acidyl  compound,  thus 
[a]r=-h  11-44°. 

*  ["Id^"  =   -15'1°  (in  absolute  alcoholic  solution), 
t  kd  =  +  5°(!:  =  25,  l-l). 
t  See  next  abstract. 
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It  is,  therefore,  inferred  that  the  higher  figures  obtained  by 
Freundler  may  have  been  due  to  the  presence  of  raonacidyl  compounds, 
and  this  is  borne  out  by  the  lower  densities  and  boiling  points  which 
he  records. 
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to  the  minde  of  man.  Pp.  127.  Second  Part  :  Of  its  usefulness  to 
Physik.     Pp.  417.     Oxford  1663. 
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I'Essayeur.     Pp.  iv  +  808.     Paris  1898. 
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R.ead  before  the  American  Institute  of  Mining  Engineers.  February, 
1897.  From  the  Author. 

Headden,  W.  P.  Some  Products  found  in  the  Hearth  of  an  old 
Furnace  upon  the  dismantling  of  the  Trethellan  Tin  Works,  Truro,  Corn- 
wall.    (Head  before  the  Colorado  Scientific  Society,  November,  1897). 

From  the  Author. 
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Mallet,  J.  W.  On  the  Solubility  of  Ammonia  in  Water  at  Tempera- 
tures below  0°G. 

Note  on  a  somewhat  remarkable  case  of  the  rapid  Polymerisation 

of  Chloral.  (Reprinted  from  the  American  Chemical  Journal,  vol.  xix. 
1897).  From  the  Author. 

Manch,  R.  XJeber  die  Loslichkeit  von  Alkaloiden,  Glykosiden  und 
Bitterstoffen  in  concentrieter  wjissriger  Chloralhydratlosung  und  die 
Verwerthung  des  Chloralhydrats  in  der  toxikologischen  Analyse. 
Pp.26.     Strassburg  1897.  From  the  Author. 

Schaer,  E.  Arzneipflanzen  als  Fischgifte.  Pp.  65.  Strassburg. 
1897.  From  the  Author. 

Speyers,  C.  L.  Molecular  Weights  of  some  Carbon  Compounds  in 
Solution.  (Reprinted  from  the  Journal  of  Physical  Chemistry, 
December,  1897).  From  the  Author. 

Symons,  Brenton.  A  Geological  Sketch  of  the  Coolgardie  Gold- 
fields.     Pp.  49.     London,  1896.  From  the  Author. 

Woodward,  H.  B.,  F.R.S.  A  Memoir  of  Thomas  Beesley,  J.P.,  F.C.S. 
Warwick  1897.  From  the  Author. 

Zenetti,  Paul.  Mikrokrystallinische  Niederschlage  der  Pikrinsaure 
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At  the  next  meeting,  on  February  17th,  there  will  be  a  ballot  for 
the  election  of  Fellows,  and  the  following  papers  will  be  read. 

"  Observations  on  the  influence  of  the  silent  discharge  on  atmos- 
pheric ail-."     By  W.  A.  Shenstone  and  W.  T.  Evans. 

"Some  lecture  experiments."     By  J.  Tudor  Cundall,  B.Sc. 

"  On  the  condensation  of  formaldehyde  with  ethylic  malonate  :  and 
on  cis-  and  trans-tetramethylenedicarboxylic  acid."  By  E.  Ha  worth 
and  ^'.  H.  Perkin,  junr,,  F.R.S. 
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February  17th,  1898.  Professor  Dewar,  F.R.S.,  President,  in  the 
Chair. 

Messrs.  George  F.  Merson  and  Ernest  H.  Roberts  were  formally 
admitted  Fellows  of  the  Society. 

STATEMENT  BY  THE  COUNCIL. 

The  President  said  he  was  authorised  by  the  Council  to  make  the 
following  statement  to  the  Society  : — 

The  following  letter  has  been  received  by  the  Council  : — 

Letter  received  by  the  President /j-om  Messrs.  Harden  and  Hartog. 
The  Owens  College,  Manchester,  Jan.  '2Qth,  1898. 

Dear  Sir, — We  beg  to  acknowledge  the  receipt  of  your  letter  of 
the  22nd  inst.  with  reference  to  the  Memorial  which  we  had  the 
honour  of  transmitting  to  yourself  as  President,  and  to  the  Council, 
of  the  Chemical  Society,  and  to  offer  you  our  thanks  in  the  name  of 
the  Memorialists  for  the  consideration  which  it  has  already  received. 

We  desire  to  point  out  that  although  it  was  not  expressly  so  stated 
in  the  Memorial,  it  was  obviously  the  wish  of  the  signatories,  if  the 
Council  had  not  at  present  the  power  to  propose  an  alteration  of 
Bye-Law  Y.  in  the  sense  suggested,  that  it  should  take  the  steps 
necessary  to  obtain  that  power.  We  gratefully  recognise,  therefore, 
the  further  consideration  which  the  Council  is  now  giving  to  this 
aspect  of  the  question. 

Would  it  be  possible  for  us  to  be  informed  if  it  is  the  intention  of 
the  Council  to  make  a  definite  statement  with  regard  to  the  questions 
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raised  in   sufficient   time   for   the   matter   to   be   brought    before  the 
Anniversary  Meeting  for  this  year  ] 

We  are,  dear  Sir, 

Your  obedient  servants, 

Arthur  Harden. 
Philip  Hartog. 
Professor  James  Dewae,  F.R.S.,  &c.,  <kc., 

President  of  the  Chemical  Society. 


The  following  reply  had  been  sent  that  evening : — 
Ansiver  of  Council. 

Chemical  Society, 

Burlington  House,  W. 

Feh.  17,  1898. 

Dear  Sirs, — The  Council  desire  me  to  thank  you  for  your  letter  of 
the  26th  January. 

Since  the  presentation  of  the  Memorial  and  the  receipt  of  your 
letter  of  the  16th  December,  the  question  of  the  Society  applying 
for  a  Supplemental  Charter  to  enable  votes  at  General  Meetings  to  be 
given  by  proxy  has  received  the  anxious  consideration  of  the  Council, 
and  in  view  thei'eof  the  Council  has  taken  further  legal  advice  on  the 
matter. 

The  Council  has  this  evening  directed  the  President  to  make  an 
announcement  to  the  Society,  which  will  be  printed  in  the  next 
Proceedings. 

I  am,  dear  Sirs, 

Your  obedient  servant, 

James  Dewar, 

President. 
Messrs.  Harden  and  Hartog. 

Repwt  of  the  Council. 

"The  Council  has  submitted  the  question  of  a  Supplemental  Charter 
for  legal  opinion.     The  following  was  the  case  submitted  ; — 

Case    for    the     Opinion    of    Counsel. 

On  the  6th  December  last  Counsel  advised  the  President  and 
Council  of  the  Chemical  Society  whether  under  the  Charter  of  such 
Society  they  had  power  to  alter  the  Bye-Laws  so  as  to  provide  for  the 
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Votes  at  General  Meetings  being  given  by  proxy.      The  case  then  laid 
before  Counsel  and  his  opinion  thereon  are  sent  herewith. 

The  Memorial  referred  to  in  the  case  has  now  been  presented  to 
the  President  and  Council.  It  was  signed  by  over  500  Fellows  or 
about  one-quarter  of  the  total  number.  A  copy  thereof  is  sent  here- 
with. 

Together  with  the  Memorial  a  letter  dated  the  15th  December 
1897  was  received  from  Mr.  Arthur  Harden  and  Mr.  Philip  Hartog 
a  copy  of  which  is  also  sent  herewith. 

Such  letter  contains  the  following  passage. 

With  reference  to  the  substance  of  the  Memorial  we  wish  to  make 
one  statement.  We  are  aware  that  in  the  Charter  (on  page 
8  of  the  printed  text)  it  is  provided  that  "  at  all  general 
"  meetings  and  meetings  of  the  Council  the  majority  present 
"  and  having  the  right  to  vote  thereat  respectively  shall  de- 
"  cide  upon  the  matters  propounded  at  such  meetings  "  hence 
in  order  to  render  legal  the  change  desired  it  would  probably 
be  necessary  to  obtain  a  Supplemental  Charter  allowing 
members  not  actually  present  at  meetings  to  vote  by  means 
of  balloting  papers.  It  is  in  this  connection  matei'ial  to  point 
out  that  in  order  to  obtain  a  revision  of  Bye-Laws  precisely 
similar  to  that  now  desired  by  Fellows  of  our  own  Society  a 
Supplemental  Charter  was  quite  recently  obtained  by  the 
Institution  of  Civil  Engineers. 
It  is  upon  the  question  of  a  Supplemental  Charter  that  the  opinion 
of  Counsel  is  now  desired. 

Enquiries  have  been  made  with  reference  to  the  Supplemental 
Charter  obtained  by  the  Institution  of  Civil  Engineers  referred  to  in 
the  above  mentioned  letter.  Such  Supplemental  Charter  was  obtained 
in  March  1896  and  a  printed  copy  thereof  together  with  a  copy  of 
the  original  Charter  and  Bye-Laws  of  such  Institution  is  sent  herewith. 
It  appears  that  the  circumstances  under  which  that  Supplemental 
Charter  was  granted  were  not  analogous  to  the  facts  connected  with 
the  Chemical  Society  and  it  is  questionable  whether  that  case  can  be 
regarded  as  a  pi'ecedent  in  favour  of  granting  a  Supplemental  Charter 
to  such  Society  provided  the  Society  as  a  whole  should  decide  to  present 
a  petition  for  one. 

In  the  first  place  the  members  of  the  Institution  of  Civil  Engineers 
were  unanimous  in  desiring  the  change.  In  the  present  case  it  is 
believed  that  the  Fellows  are  not  unanimous  on  the  question  and  it  is 
not  at  present  known  whether  even  a  majority  desire  the  change. 

Secondly  the  objects  of  the  Chemical  Society  and  of  the  Institution 
of  Civil  Engineers  respectively  are  wholly  different. 

The  object  of  the  Chemical  Society  shortly  stated  is  the  general 
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advancement  of  Chemical  Science  by  the  holding  of  Meetings  at  which 
new  discoveries  are  brought  under  discussion  and  the  results  made 
known  to  the  public  in  a  series  of  Transactions. 

It  is  a  purely  scientific  Society  and  in  no  sense  professional  and  in 
this  respect  resembles  rather  the  Royal  Society  the  constitution  of  which 
requires  the  presence  of  Fellows  at  general  meetings  to  enable  them 
to  vote. 

The  object  of  the  Institution  of  Civil  Engineers  on  the  other  hand 
is  not  merely  for  the  general  advancement  of  Mechanical  Science  it  is 
"  more  particularly  for  promoting  the  acquisition  of  that  species  of 
"  knowledge  which  constitutes  the  profession  of  a  Civil  Engineer."  It 
holds  examinations  for  the  admission  of  persons  desirous  of  becoming 
Associate  Members  and  is  to  a  large  extent  a  body  exercising  adminis- 
trative functions  with  respect  to  a  particular  pi'ofession  all  over  the 
Kingdom.  Obviously  thei'efore  the  considerations  which  would  induce 
the  Authorities  to  vary  the  regulation  and  management  of  such  a  body 
as  the  Institution  of  Civil  Engineers  would  not  be  applicable  in  the  case 
of  a  purely  Scientific  Society. 

Thirdly  the  reasons  advanced  for  granting  the  Supplemental 
Charter  to  the  Institution  of  Civil  Engineers  do  not  exist  in  the  case 
of  the  Chemical  Society.  The  Institution  of  Civil  Engineers  stated 
in  the  Petition  for  such  Supplemental  Charter  whereas  when  their 
Charter  was  granted  {in  1828)  the  number  of  Members  of  all 
classes  was  156  that  : — 

On  the  2nd  day  of  January  1896  the  number  of  Members  of  all 
classes  was  5969  the  prescribed  number  of  members  of  the 
Council  is  no  longer  sufficient  to  enable  the  institution  to 
place  on  the  Council  an  adequate  number  of  representative 
men  having  regard  to  the  total  number  of  members  and  the 
scope  of  all  bi'anches  of  engineering  science  as  now  taught 
and  practised  throughout  the  realm  and  the  number  of 
members  residing  in  or  near  the  Metropolis  now  forms  a 
comparatively  small  portion  of  the  whole  number  and  a  large 
proportion  cannot  now  be  reasonably  expected  personally  to 
attend  General  Meetings  etc.  lirc. 

In  the  case  of  the  Chemical  Society  it  cannot  be  alleged  that  the 
number  of  the  Members  of  the  Council  is  inadequate  having  regard  to 
the  total  nvmiber  of  the  Fellows  the  present  number  being  37  (includ- 
ing 15  vice-presidents  who  have  been  presidents)  out  of  a  total  number 
of  about  2100  Fellows.  Under  the  existing  Bye-Laws  of  the  Institu- 
tion of  Civil  Engineers  the  number  of  the  Council  "  shall  not  be  less 
than  23  nor  more  than  31  "  the  total  number  of  members  of  all  classes 
of  such  Institution  being  at  the  present  time  about  6900. 
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It  cannot  be  alleged  that  the  Council  of  the  Chemical  Society  has 
not  contained  from  its  foundation  an  adequate  number  of  representa- 
tive men.  In  fact  the  Memorial  in  favour  of  an  alteration  in  the 
Bje-Laws  states  : — 

It  is  of  course  recognised  that  a  custom  has  grown  up  of  choosing 
a  certain  pi'oportion  of  the  officers  and  Council  from  among 
the  Fellows  who  reside  in  the  provinces. 

It  cannot  be  alleged  that  the  number  of  Fellows  of  the  Chemical 
Society  residing  in  or  near  the  Metropolis  forms  a  comparatively  small 
portion  of  the  whole  number  or  that  a  large  proportion  cannot  now  be 
reasonably  expected  personally  to  attend  General  Meetings.  There 
has  not  in  recent  years  been  any  material  increase  *  in  the  proportion 
of  the  number  of  Fellows  who  do  not  reside  in  or  near  the  Metropolis 
as  compared  with  the  whole  body  and  there  is  the  further  fact  that 
whereas  the  object  of  the  Society  above  mentioned  has  remained  un- 
changed since  the  date  of  its  charter  in  1849  means  of  transit  and 
communication  with  the  other  parts  of  the  Kingdom  have  since  that 
date  become  greatly  facilitated. 

So  far  as  is  known  there  is  no  case  in  which  a  Supplemental 
Charter  has  been  granted  to  an  old  scientific  Society  on  the  question  of 
voting  by  proxy  alone  where  that  question  has  not  involved  other  con- 
siderations than  the  mere  question  of  attendance  of  the  members 
thereof  at  General  Meeting  even  if  such  body  was  unanimous  in 
desiring  a  change  in  its  constitution  for  this  purpose. 

Counsel  is  requested  to  advise  the  President  and  Council  of  the 
Chemical  Society  as  to  the  chances  of  success  of  obtaining  a 
Supplemental  Charter, 

1  If  the  Fellows  were  unanimous, 

2  If  there  were  a  majority  of  the  Fellows  in  favour  of  the 

proposed  change  and  the  minority  took  no  active  steps 
to  oppose. 


*  Statistics  of  the  Society. 


No.  of 
Fellows. 


Resident  in 

London  District. 

Per  cent. 

241 

45 

255 

46 

461 

42 

625 

34 

700 

33 

Not  resident  in 
Great  Biitain. 
and  Ireland. 


Per  cent. 
1869  526  241  45  27  5 

1871  550  255  46  36  5 

1881  1090  461  42  113  10 

1891  1840  625  34  289  16 

1897  2100  700  .  33  322  16 


Country 

Members, 

Per  cent. 

258 

49 

269 

50 

516 

48 

926 

50 

1078 

51 

3  If  there  sLould  should  he  active  opposition  on  the  part  of 

a  minority  of  the  Fellows. 

4  If  there  were  only  a  minority  of  the  Fellows  in  favour  of 

the  change. 
Also  5  How   the   majority  for   or  against   the    change   is    to  be 
ascertained.     Must  it  be  a  majority  of  the  whole  of  the 
Fellows  or    a   majority   of    those  voting  at  a   General 
Meeting. 

The  following  is  the  opinion  of  Counsel. 

Copy  of  Opinion  of  Mr.  Cozens-Hardy,  Q.C. 
Opinion. 

12  3  and  4.  The  questions  raised  in  this  case  ai-e  not  really 
questions  of  law  and  I  do  not  feel  that  any  opinion  I  can  give  as  to 
the  chances  of  success  of  obtaining  a  Supplemental  Charter  can  be  of 
any  value.  But  I  may  say  that  I  think  it  highly  impi'obable  that 
the  Government  department  before  whom  the  application  must  come 
would  be  disposed  to  listen  to  the  application  unless  it  represented 
the  practically  unanimous  view  of  the  Fellows  and  that  any  active 
opposition  by  even  a  small  minority  would  probably  be  fatal.  The 
propriety  of  allowing  votes  by  proxy  or  by  voting  papers  transmitted 
through  the  post  is  obviously  open  to  reasonable  doubt.  It  is  not 
easy  to  alter  the  constitution  of  a  body  of  this  nature  except  to  give 
effect  to  the  practically  unanimous  wish  of  the  Corporators.  I  may 
add  that  the  Supplemental  Charter  granted  in  1895  to  the  Institution 
of  Civil  Engineers  does  not  really  furnish  a  precedent  applicable  to 
the  present  case.  That  Charter  dealt  with  various  important  matters 
of  which  the  allowance  of  proxy  votes  or  voting  papers  was  only  one. 
I  understand  also  that  there  was  no  difference  of  opinion  on  the  part 
of  the  Fellows  of  that  Institution. 

5.  In  considering  whether  the  Fellows  really  desire  the  change 
proposed  I  think  regard  must  not  be  had  only  to  those  who  are  present 
in  person  at  a  meeting  but  in  some  other  way  the  wishes  of  the  whole 
body  must  be  ascertained. 

Herbert  H.  Cozens-Hardy. 

7  yew  Square,  Lincoln  s  Tnv, 
Febrtuary  4,   1S98. 

It  was  announced  that  the  following  changes  in  the  Officers  and 
Council  were  proptsed  by  the  Council : — 

As  Vice-Presidents — Professor  Liveing,  F.R.S.,  and  Profe&sor  J.  M. 
Thomson,  F.E.S.,  vice  Mr.  Ludwig  Mond,  F.B.S.,  and  Professor  Roberts- 
Austen,  C.B.,  F.R.S. 
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As  Hon.  Secretary — Dr.  "W.  P.  AYynne,  F.R.S.,  vice  Professor  J. 
M.  Thomson,  F.KS. 

As  Ordinary  Members  of  Council — Messrs.  E.  J.  Be  van,  H.  J. 
Fenton,  W,  Gowland,  and  David  Howard,  vice  Messrs.  B.  H  Brough, 
J.  W.  Bodger,  T.  K.  Eose,  and  Professor  Sydney  Young. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Albert 
Abbot,  B.A.,  Church  Street,  Adlington,  Chorley  ;  Henry  William 
Coupe- Annable,  University  College,  Sheffield  ;  William  Thomas 
Gidden,  108,  Vicarage  Road,  Langley,  Birmingham ;  Alexander 
Guthrie,  B.Sc,  Bocking,  Braintree,  Essex;  John  Heaton,  81, 
Garmoyle  Road,  Liverpool  ;  John  Shearson  Hyland,  Ph.D.,  M.A., 
11,  Powis  Square,  Bayswater  ;  William  Jones,  29,  High  Street, 
Wavertree,  Liverpool  ;  Thomas  Martin  Lowry,  B.Sc,  28,  St.  Lawrence 
Road,  N.  Kensington,  W.  ;  Albert  Henry  Mitchell,  Martins  Lane, 
Tiverton;  Alfred  James  Parker,  21,  East  Hill,  Dartford,  Kent; 
Samuel  Walker,  M.A.,  B.Sc,  126,  Gilmore  Place,  Edinburgh;  Samuel 
Allinson  Woodhead,  B.Sc,  Agricultural  College,  Uckfield. 

A  ballot  for  the  election  of  Fellows  was  held,  and  the  following  were 
subsequently  declared  duly  elected. 

Messrs.  Ernest  Lionel  Allhusen.B.Sc;  William  MartinBailey ;  Charles 
Edward  Bi-ittain,  B.Sc.  ;  Cecil  Joslin  Brooks  ;  Benjamin  S.  Bull,  M.A., 
B.Sc,  Ph.D.  ;  Charles  Henry  Burge ;  William  Arthur  Caldecott, 
B.A.  ;  Matthew  J.  Cannon  ;  Albert  JohnBuUen  Cooper  ;  John  Cooper, 
B.Sc.  ;  William  R.  Cooper,  M.A.,  B.Sc.  ;  Frederick  Cowling  ;  Frederick 
Robertson  Dodd  ;  John  R.  Don,  D.Sc,  M.A.  ;  Frederick  W.  Dootson, 
M.A.  ;  Wilbraham  T.  A.  Edwards  ;  Frederick  Gilderdale ;  William 
Setten  Gilles  ;  John  Glaister,  M.D.  ;  Thomas  Herbert  Hills  ;  David 
Homfray,  B.Sc.  ;  Atholl  Francis  McEwen  ;  William  Hobson  Mills, 
B.A.  ;  Gilbert  Thomas  Morgan  :  William  Edward  Moss ;  Herman 
Poole ;  Thomas  Henry  Pope ;  James  Brown  Reid ;  Frank  Forster 
Renwick  ;  William  Colebrook  Reynolds  ;  William  Richards  ;  Harold 
Charles  Sayer ;  Andrew  Jamieson  Walker,  B.A.  ;  Ernest  Charles 
Weissmiiller. 

Messrs.  H.  T.  Biown,  F.R.S..  F.  D.  Chattaway,  and  R.  J.  Friswell, 
were  appointed  to  audit  the  Society's  accounts. 

Of  the  following  papers  those  marked  *  were  read  : — 

*14.  "  Observations  on  the  influence  of  the  silent  discharge  of 
electricity  on  atmospheric  air."    By  W.  A.  Shenstone  and  W.  T.  Evans. 

When  air  is  submitted  to  the  action  of  the  silent  dischax-ge  it  first 
contracts  to  a  remarkable  extent,  and  then  re-expands  rapidly  until  it 
very  nearly  occupies  its  original  volume.  The  residue  contains  a  trace 
of  nitric  peroxide.       The  following  are   some  of   the   chief  conclusions 
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arrived  at  from  a  study  of  the  above  phenomena.  Oxygen,  when 
diluted  in  nitrogen,  as  in  the  air,  yields  a  very  large  proportion  of 
ozone  ;  80 — 85  per  cent,  of  the  oxygen  present  may  readily  be  ozonised 
in  the  presence  of  moisture,  and  if  great  care  be  taken  as  much  as 
98  per  cent,  of  the  oxygen  may  be  converted  into  ozone. 

If  the  ozonising  of  the  oxygen  be  not  pressed  too  far,  no  nitric 
peroxide  will  be  formed,  but  at  a  certain  stage,  which  probably 
coincides,  or  nearly  coincides,  with  the  point  at  which  the  amount  of 
ozone  is  at  its  maximum,  nitric  peroxide  is  formed.  In  the  presence  of 
nitric  peroxide,  ozone  is  rapidly  destroyed  by  the  silent  discharge,  and 
its  destruction  is  accompanied  by  a  considerable  destruction  of  nitric 
peroxide.  The  presence  of  water  vapour  promotes  the  formation  of 
ozone,  but  retards  that  of  nitric  peroxide.  It  was  found  to  be  im- 
possible to  ozonise  the  oxygen  of  air  in  the  presence  of  a  trace  of  nitric 
peroxide. 

Discussion. 

Dr.  Scott  asked  if  the  diminution  in  the  quantity  of  nitrogen  per- 
oxide present  when  all  or  almost  all  the  ozone  had  again  been  decom- 
posed might  not  be  explained  by  its  conversion  by  the  moist  air  into 
nitric  acid  and  so  overlooked  by  the  method  of  estimating  the  oxidised 
nitrogen  which  would  not  recognise  it  in  this  form. 

Mr.  Shenstone,  in  reply,  said  that  he  had  not  studied  the  affect  of 
disruptive  discharge,  nor  that  of  other  diluents.  In  reply  to  Dr. 
Armstrong,  he  said  that  the  electrical  conditions  had  been  carefully 
regulated  in  the  manner  described  in  a  previous  communication 
to  the  Society,  but  all  such  details  were  now  omitted,  in  order  to 
economise  space.  In  the  present  experiments,  the  difference  of  potential 
at  the  "spark  gap"  was  about  13,300  volts.  With  regard  to  the 
question  asked  by  Dr.  Scott,  of  course  one  could  not  be  sure  that  no 
nitric  acid  had  been  formed  when  the  nitric  peroxide  disappeared  in 
the  presence  of  water,  but  this  could  hardly  have  occurred  with  the 
dried  gas,  and  the  behaviour  of  dried  and  damp  gases  seemed  to  corre- 
spond. Moreover,  the  gas  was  always  remeasured  after  the  ozone  had 
been  destroyed,  and  the  amount  of  permanent  contraction  did  not 
support  the  idea  that  the  nitric  peroxide  had  been  to  any  considerable 
extent  converted  into  nitric  acid. 


*15.  "  Some  lecture  experiments."     By  J.  Tudor  Cundall,  B.Sc. 

Conservation  of  Mass. — Phosphorus  in  a  weighed  and  closed  flask 
is  set  on  tire  by  passing  a  hot  wire  down  the  hollow  stem  of  the  defla- 
grating spoon  containing  it,  thus  raising  the  temperature  of  the  spoon 
to  the  igniting  point  of  the  phosphorus. 
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Graham's  Law  of  Diffusion. — A  tube  is  filled  so  that  it  can  be 
filled  with  hydrogen  and  other  gases,  and  then  connected  to  a  filter 
pump  by  means  of  a  closed  up  piece  of  the  stem  of  a  clay  pipe,  through 
the  walls  of  which  the  gas  can  diffuse  into  the  partial  vacuum.  The 
times  that  it  takes  for  water  to  rise  from  one  mark  to  another  when 
the  tube  is  filled  with  different  gases  are  noted,  and  it  is  found  that 
these  are  very  nearly  in  the  same  ratio  as  the  square  roots  of  the 
densities  of  the  gases. 

Discussiox. 

Professor  Armstrong  observed  that  the  apparatus  used  for  ignition 
of  the  phosphorus  was  needlessly  complicated.  All  that  is  necessary 
is  a  glass  fiask  in  which  a  piece  of  phosphorus  is  ignited  by  heating 
the  flask,  which  is  then  closed  with  a  rubber  stopper-.  In  this  simple 
form,  the  experiment  was  well  known  in  many  elementary  schools 
thi'oughout  the  country. 

*16.  '•  Note  on  the  preparation  and  properties  of  o-chlorbrom- 
benzene."  By  J.  J.  Dobbie,  M.A.,  D.Sc,  and  Fred  Marsden, 
M.Sc,  Ph.D. 

In  this  paper  the  authors  describe  the  preparation  and  properties  of 
o-chlorbrombenzene.  It  is  a  clear  straw-coloured  liquid  with  a  strong 
aromatic  odour.  It  boils  constantly  at  204°  (i  V)  under  a  pressure  of 
765  mm.,  and  does  not  solidify  at  -10°.  Sp.  gr.  at  12-5°=  1-6555. 
/tD=  1'583. 

*17.  "  The  ultraviolet  absorption  spectra  of  some  closed  chain  carbon 
compounds.'  By  W.  N.  Hartley,  F.R.S.,  and  J.  J.  Dobbie,  M.A.,  D.Sc. 

The  authors  give  the  re.>ults  of  the  examination  of  the  absorption 
spectra  of  a  number  of  ox'ganic  substances  differing  in  constitution  from 
those  previously  examined  by  Professor  Hartley  and  his  fellow- workers. 
The  absorption  spectra  of  substances  containing  closed  chains  wherein 
four  or  six  carbon  atoms  are  singly  linked,  or  two  pairs  are  doubly 
linked,  and  of  substances  containing  oxygen  or  other  polyvalent  atoms 
as  links  in  a  closed  chain,  were  studied.  The  examples  selected  were 
diketohexamethylene,  pyrrol,  thiophene,  f urfurane,  furfurol,  pyromucic 
acid,  and  furfuramide.  Tables  showing  measurements  of  the  extent 
and  intensity  of  the  absorption  by  each  of  these  substances  are  criven. 
The  absorption  of  the  ultraviolet  rays  by  solutions  of  some  of  them, 
and  notably  of  thiophene,  is  very  intense,  but  in  no  case  is  there  any 
selective  absorption. 

The  conclusion  arrived  at  is  that  however  intense  the  absorption 
of  the  ultraviolet  rays  may  be,  bodies  possessing  the  constitution  of 
those  examined  show  no  absorption  bands. 
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*18.  "  Note  on  the  absorption  bands  in  the  spectrum  of  benzene."  By 
W.  N.  Hartley,  F.E.S.,  and  J.  J.  Dobbie,  M.A.,  D.Sc. 

In  the  earliest  paper  on  the  spectrum  of  benzene  (Hartley  and 
Huntington),  it  was  described  as  showing  six  absorption  bands,  four 
of  which  are  more  persistent  and  stronger  than  the  other  two.  Owing 
to  the  want  of  means  to  obtain  a  continuous  spectrum,  some  difficulty 
was  experienced  in  measuring  with  accuracy  the  weaker  bands.  By 
using  a  wide  slit,  lenses  of  long  focus  and  a  powerful  spark,  the  I'ays 
are  sufficiently  continuous,  but  at  a  sacrifice  of  accurate  measurement 
of  the  fiducial  spark  lines.  One  feature,  however,  was  noticeable  in 
spectra  obtained  in  this  way  :  the  absorption  bands  were  all  degraded 
in  the  direction  of  the  least  refrangible  rays.  This  was  considered  as 
suggestive  of  the  bands  consisting  of  groups  of  lines  stronger  and  closer 
together  on  the  more  refrangible  side,  weaker  and  wider  apart  on  the 
less  refrangible.  By  using  a  very  powerful  spark  the  rays  emitted  by 
cadmium  electrodes  may  be  rendered  sufficiently  continuous  to  show 
these  bands  and  at  the  same  time  render  the  lines  sufficiently  sharp  to 
measure  them  by,  and  from  such  a  photograph  taken  a  year  ago,  the 
absorption  bands  have  been  again  measured. 

The  results  of  the  series  of  measurements  taken  from  this  photograph 
are  compared  with  those  obtained  by  Pauer  by  examining  the  vapour 
of  benzene  {Wied.  Ann.,  1897,  61,  362),  and  it  is  shown  that 
his  weak  line  \  2670  is  identical  with  the  first  absorption  band,  and 
his  weak  band  A.  2390 — 2360  with  the  sixth  absorption  band  observed 
in  solutions  of  benzene  in  alcohol. 


*19.  "  A  chemical  examination  of  the  constituents  of  Indian  and 
American  podophyllum."  By  Wyndham  R.  Dunstan,  F.R.S., 
and  T.  A.  Henry. 

The  authors  find  that  the  constituents  of  Indian  podophyllum 
(Podophyllum  emodi)  and  of  American  podophyllum  (Podophyllum  pd- 
tatum)  are  identical.  The  chief  constituent  is  the  podo2)hyllotoxin  of 
Podwyssozki  and  Kiirsten  which  the  authors  have  fully  examined. 
It  is  a  neutral  crystalline  substance  (m.  p.  117°),  to  which  the  authors 
assign  the  formula  C^^H^^O^.  It  is  strongly  Isevorotatory,  and  acts 
as  a  powerful  purgative  and  intestinal  irritant.  When  heated  with 
alkalis,  it  is  converted  by  hydration  into  the  salt  of  an  unstable,  gela- 
tinous acid,  podophyllic  acid,  O^jH^gOy,  of  which  a  crystalline  sodium 
salt  was  obtained,  and  also  silver  and  copper  salts,  which  were 
analysed.  This  acid  very  readily  loses  water,  and  furnishes  the  crystal- 
line incropodophyllin  of  Podwyssozki  and  Kiirsten,  which  is  isomeric 
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with  podophyllotoxin.  It  pastes  again  into  podophyllic  acid  when 
warmed  with  aqueous  alkalis.  It  melts  at  227^,  and  is  optically 
inactive.  Podophyllotoxin  and  picropodophyllin  furnish  identical 
decomposition  products  ;  when  oxidised  with  nitric  acid,  oxalic  aeid  is 
the  principal  product ;  when  fused  with  alkalis,  orcinol  and  acetic  acid 
are  produced.  Both  substances  contain  two  methoxyl  groups  and 
no  hydrox}l.  It  is  concluded  that  picropodophyllin  is  the  lactone  of 
podophyllic  acid,  which  is  probably  the  hydroxy-carboxylic  acid  of 
dhnethoxyinethyl-phenylhydro-y-pyrone. 

The  following  formulre  are  assigned  to  these  compounds  : 

OH     COoH  , COo 


CHg  CHg 

Podophyllic  acid.  Picropodophyllin. 

The  nature  of  the  isomerism  of  podophyllotoxin  and  picropodophyllin 
remains  to  be  determined.   The  latter  substance  is  therapeutically  inert. 

The  yellow  colouring  matter  of  podophyllum,  called  by  Podwyssozki 
podophylloquercetin,  is  proved  by  the  authors  to  be  identical  with 
quercetin,  the  valuable  yellow  colouring  matter  of  quercitron  bark. 

An  unci-ystallisable  resin,  podophylloresin,  was  also  isolated  and 
found  to  exert  a  purgative  action. 

Estimations  have  been  made  of  the  amount  of  "podophyllin"  (a  mix- 
ture of  resins  with  podophyllotoxin  which  is  used  in  medicine)  con- 
tained in  the  two  plants.  Indian  podophyllum  contains  from  9  to  12 
per  cent.,  and  American  from  4  to  5  per  cent.  The  two  resins  have 
been  proved  to  be  equally  valuable  therapeutic  agents.  The  amount  of 
crystalline  podophyllotoxin  in  the  Indian  plant  varies  from  2  to  5 
per  cent.,  whilst  representative  samples  of  the  American  rhizome  were 
found  to  contain  rather  less  than  1  per  cent. 

Indian  podophyllum  is  likely  to  be  valuable  both  as  a  drug  and 
as  a  dye-stuff. 

Discussion. 

Mr.  E.  J.  Millard  asked  if  Professor  Dunstan  had  noticed  and  could 
account  for  the  smaller  solubility  of  the  resin  from  P.  eniodi.  This 
was  specially  marked  in  the  presence  of  a  small  quantity  of  an  alkali 
when  it  assumed  a  gelatinous  consistency.  Since  attention  had  been 
drawn  to  this  resin  by  Professor  Dunstan,  manufacturers  had  prepared 
it  in  considerable  quantities  and  it  was  known  commercially  as  the  less 
soluble  variety. 
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Professor  Dunstan  said,  in  reply,  that  any  difference  that  may  be 
observed  in  the  solubility  and  other  properties  of  podophyllin  resin 
prepared  from  Indian  podophyllum  and  that  prepared  from  American 
podophyllum  was  probably  accounted  for  by  the  different  proportions 
in  which  the  constituents  were  mixed  in  the  resins  prepared  from  the 
two  sources  and  not  by  any  difference  in  the  constituents  themselves. 

*20.  "  The  volatile  constituents  of  the  wood  of  Goupia  tomentosa." 
By  Wyndham  E.  Dunstan,  F.R.S.,  and  T.  A.  Henry. 

Goiqncc  tomentosa  is  a  large  tree  growing  in  British  Guiana,  where 
it  is  known  as  '  kabucalli.'  The  wood  is  hard,  and  is  used  in  the 
colony  for  boat-building.  When  freshly  cut  it  emits  a  smell  re- 
sembling that  of  valerian.  By  distilling  the  wood  with  water,  a 
mixture  of  acids  of  the  acetic  series  was  obtained,  from  which  the 
authors  have  isolated  and  identified yb;'??iic  acid,  isovaleric  acid,  normal 
caproic  acid  and  lauric  acid.  A  small  quantity  of  succinic  acid  was 
also  obtained. 

*21.  "  On    oxycannabin    from    Indian   hemp."     By   Wyndham    R. 
Dunstan,  F.R.S.,  and  T.  A.  Henry. 

Oxycannabin  is  the  name  given  by  Bolas  and  Francis  to  a  crystal- 
line substance  they  obtained  by  acting  on  the  pharmacopoeial  extract 
of  Indian  hemp  with  concentrated  nitric  acid  (IVans.,  1869,  22,  417; 
Chem.  Neics,  1871,  24,  77).  They  obtained  it  in  the  form  of  yellow 
needles  melting  at  176°,  and  represented  its  composition  by  the 
formula  Co,jIl.,^NoO.^.  In  the  course  of  the  examination  of  the  con- 
stituents of  Indian  hemp,  the  authors  have  prepared  the  substance  in 
this  way,  and  have  also  obtained  it  by  the  action  of  fuming  nitric  acid 
on  the  "cannabinol"  isolated  by  Messrs.  Wood,  Spivey  and  Easterfield 
(Trans.,  1896,  69,  544)  from  the  "charas  "  or  resin  of  Indian  hemp. 

When  quite  pure,  oxycannabin  crystallises  in  colourless  needles 
melting  at  182°;  it  is  insoluble  in  water,  but  soluble  in  hot  alcohol, 
<;rystallising  out  on  cooling.  It  sublimes  when  gently  heated,  and  may 
be  easily  purified  in  this  way.  On  combustion,  the  substance  gives 
numbers  agreeing  with  those  required  by  the  formula  C^qH^qNO^. 

It  does  not  dissolve  in  aqueous  alkalis  unless  warmed  with  them 
in  a  closed  tube.  By  acidifying  the  resulting  solution,  an  acid  is  pre- 
cipitated which  is  at  present  under  investigation.  "  Oxycannabin  " 
would  therefore  appear  to  be  a  lactone. 

On  i-eduction  with  hydriodic  acid,  or  with  tin  and  hydrochlox'ic  acid, 
oxycannabin  furnishes  a  volatile  amine.  The  hydrochloride  of  this 
base,  though  itself  unstable,  gives  a  well-crystallised  platinichloride. 
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When  heated  with  zinc  dust,  oxycannabin  gives  off  a  large  amount 
of  an  inflammable  gas  (probably  methane),  and  a  quantity  of  ao 
aromatic  hydrocarbon  is  produced,  which  forms  a  well-crystallised 
compound  with  picric  acid. 

By  the  action  of  nitric  acid  on  cannabinol,  normal  butyric  acid  was 
also  produced,  together  with  oxalic  acid. 

As  the  substance  is  thus  proved  to  be  a  nitro-compound,  the  name 
"  oxycannabin "  is  inappropriate,  but  it  would  be  premature  to  pro- 
pose a  new  name  until  mox-e  is  known  about  the  constitution  of  the 
compound. 

In  the  course  of  purifying  cannabinol  through  the  acetyl  derivative 
mentioned  by  Messrs.  Wood,  Spivey  and  Easterfield,  the  acetyl  deriva- 
tive was  obtained  in  colourless  crystals  melting  at  75°,  which  corre- 
sponded in  composition  to  the  formula  C^gH.^,AcO. 

Discussion, 

The  President  remarked  that  a  similar  investigation  of  the  products 
of  "  oxycannabin  "  had  been  carried  on  for  some  time  in  the  University 
Laboratory  at  Cambridge  by  Messrs.  Spivey  and  Easterfield,  and  that 
they  had  isolated  substantially  the  same  products. 

22.  "  On  the  condensation  of  formaldehyde  with  ethylic  malonate, 
and  on  cis-  and  trans-tetramethylenedicarboxylic  acids  (1 : 3)." 
By  E.  W.  Haworth  and  W.  H.  Parkin,  jun. 

In  a  paper  published  some  time  since  {£er.,  1886,  19,  1053),  it  was 
shown  that  when  formaldehyde  condenses  with  ethylic  malonate  in  the 
presence  of  acetic  anhydride,  the  principal  product  of  the  reaction  is 
ethylic  propanetetracarboxylate,  (COoEt)oCH-CHo-CH(COoEt)2,  but 
that  at  the  same  time  a  substance  boiling  at  208 — 212°  is  produced  in 
small  quantities,  which,  from  the  results  of  the  analysis,  was  thought 
at  the  time  to  be  ethylic  methylenemalonate,  CH.,IC(C0oEt)2. 

In  further  investigating  this  reaction  with  large  quantities  of  material, 
these  results  have  been  confirmed.  The  condensation  product  contains 
the  following  substances. 

(1).  Uthi/lic  methylenemalonate,  CI1.2'-C{C0^1Eit).2,  distils  at  208°  as  a 
colourless  oil  which,  on  standing,  rapidly  polymerises  into  a  hard,  wax- 
like substance,  which  is  sometimes  transparent  and  sometimes  opaque. 
The  polymeride,  which  is  probably  identical  with  the  substance  obtained 
by  Zelinsky  (Be7'.,  1889,  22,  3294)  by  the  action  of  methylene  iodide 
on  ethylic  malonate,  on  distillation,  yields  small  quantities  of  ethylic 
methylenemalonate,  and  considerable  quantities  of  high-boiling  oils 
which  are  at  present  under  investigation. 
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When    hydrolysed    with    alcoholic    potash,    the    polymeride    yields 

CH— CO,H 


^is-tetramethylenedicarboxylic  acid  (1  :  3)  CH.,       CH., 


CH— CO^H. 


(2).  An  oil  boiling  at  234 — 236°  (80  mm.).     Ethylic  propanetetra- 
carboxylate.  (C02Et)oCH-  CH,-  CH(CO,Et),. 

(3).  An  oil  boiling  at  250 — 300"  (40  mm.),  which  evidently  contains 

C(CO.Et), 


ethylic   tetramethylenetetracarhoxylate,   CH^       CHg,  since,   on 


CCCO^Et)^ 

hydrolysis,  an  acid  is  obtained  which,  after  elimination  of  carbon  dioxide 
and  etherification,  yields  ethylic  cis-tetramethijlenedicarhoxylate  (1  :  3) 
(b.  p.  172°  at  50  mm.).  This  ethereal  salt,  on  hydrolysis,  yields  pure 
cis-tetramethylenedicarboxylic  acid  melting  at  131°. 

(4).  When  the  fraction  250 — 300°  (40  mm.)  is  treated  as  above,  it 
yields  besides  ethylic  cistetramethylenedicarboxylate,  an  ethereal  salt 
boiling  constantly  at  202°  (30  mm.),  and  from  this,  on  hydrolysis,  a 
crystalline  acid  is  obtained  melting  at  114°. 

This  acid,  which  on  analysis  gives  numbers  agreeing  well  with  the 
formula  CgHj.,Og,H.,0,  is  probably  hexahydrotrimesic  acid, 

CH— CO.,H 


GHq  OH., 
CO2H— Ch"  CH— C0.,H 


CH, 

and  in  order  to  determine  whether  this  view  is  correct,  the  acids 
formed  by  reducing  trimesic  acid  are  being  investigated.  The  authors 
have  already  succeeded  in  preparing  a  crystalline  tetrahydrotrimesic 
acid,  C,5H-(COoH)3,  which  melts  at  about  1 85°,  and  is  characterised  by 
being  very  sparingly  soluble  in  ether,  but  excessively  soluble  in  water. 

During  the  course  of  this  research,  Markownikoff's  work  on  the 
action  of  dry  sodium  ethylate  on  ethylic  a-chloropropionate  has  been 
carefully  repeated  {Journ.  Russ.  CJiem.  Soc,  1890,  22,  285  ;  Ann.,  1881, 
208,  333).  It  is  found  that  both  the  cis-  and  trans-modifications  of 
tetramethylenedicarboxylic  acid  (1  :  3)  are  formed  in  this  way,  and  not 
only  the  trans-modification  as  Markownikoff  states.  The  trans-acid 
(m.  p.  171°),  on  treatment  with  acetylchloride,  yields  the  anhydride  of 
the  cis-acid  (m.  p.  50 — 51°),  and  this,  on  treatment  with  water,  is 
readily  converted  into  the  cis-acid  (m.  p.  131°). 

It  is  remarkable  that    Markownikoff,  who  first  observed   this  be- 
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haviour,  should  have  assumed  that  the  trans-tetramethylenedicarboxylic 
acid,  during  this  series  of  reactions,  undergoes  molecular  change,  and 
that  the  anhydride  melting  at  50 — 5P  is  the  anhydride  of  tetramethyl- 

CH,— CH— CO 
enedicarboxylic  acid  (1  :  2),  i.e.,  Att' .Act co-^^' 

It  will  be  shown  in  the  detailed  description  of  the  expei'iments  that 
Markownikoif 's  view,  which  has  caused  a  good  deal  of  confusion  in  the 
chemistry  of  the  tetramethylenecarboxylic  acids,  is  certainly  incorrect. 

The  authors  are  also  engaged  in  investigating  the  action  of  methyl- 
ene iodide  on  the  disodium  derivative  of  ethylic  propanetetracarboxyl- 
ate,  and  hope  to  be  able  soon  to  communicate  the  results  of  their 
experiments  to  the  Society. 


23.  "  Formation  of  ethylic  dihydroxydinicotinate  from  ethylic  cyan- 
acetate."     By  S.  Ruhemann,  Ph.D.,  M.A.,  and  K.  C.  Browning,  B.A. 

The  authors  give  an  account   of  their  examination  of  the  mother 

liquor   from    the    preparation    of    ethylic    sodio-dicarboxyglutaconate. 

They    succeeded  in   isolating    from    it    ethylic   dihydroxydinicotinate, 

COoEt 

C— C-OH 

CH<^  J>I:^  ,  and  attribute  the  formation  of  this  compound  to  the 

^C=C-OH 

COo-Et 

presence  of  ethylic  cyanacetate  in  the  ethylic  malonate.     In  order  to 

verify  this  explanation,   they  studied    the   action   of    chloroform    on 

ethylic  cyanacetate  in  the  presence  of  sodium  alcoholate.     They  thus 

CN 

C COaEt 

obtained  ethylic  sodio-dicyanglutaconate,  CH.-K^^~^    ^p.  -n,, ,  and   pre- 

CN 
pared  from  it  other  metallic  compounds  and  the  ethereal  salt  itself 
(compare  Errera,  Gaz.  chim.  Ital.,  1897,  27,  393).  On  boiling  the 
ethereal  salt  with  dilute  hydrochloric  acid,  ethylic  dihydroxydinico- 
tinate (m.  p.  202°)  is  formed.  Chlorine  transforms  the  pyridine- deriva- 
tive into  ethylic  dichlordihydroxynicotinate,  to  which,  from  its  be- 
haviour towards  phenylhydrazine,  they  assign  the  formula 

CO.Et 
^C^— C-OH 

ccir         >N  . 

\CC1=C-0H 


At  the  next  meeting,  on  Thursday,  March  3rd,  the  following  papers 
will  be  communicated  by  the  authors. 

"  Note  on  the  preparation  of  dry  hydrogen  cyanide  and  carbon 
monoxide."  By  John  Wade,  B.Sc,  and  Laurence  C.  Panting,  M.B., 
B.Ch. 

"  Production  of  nitro-  and  amidooxylutidines."  By  Professor 
J.  N.  Collie,  Ph.D.,  F.R.S.,  and  T.  Tickle. 

"  Production  of  some  nitro- and  amido-oxyluti dines.  Part  II."  By 
Professor  J.  N.  Collie,  Ph.D.,  F.E.S.,  and  Miss  L.  Hall. 

"  On  benzene  hexabromide."     By  F.  E.  Matthews,  Ph.D. 

"Notei^on  manganic  salts."     By  C.  E.  Rice,  B.A. 

"  Some!  chemical  properties  of  concentrated  solutions  of  certain, 
salts."/;  Part  I.  Potassium  carbonate."     By  W.  C.  Reynolds. 
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March  3rd,  1898.      Professor  Dewar,  F.E,.S.,  President,  in  the  Chair, 

Mr.  Cecil  J.  Brooks  was  formally  admitted  a  Fellow  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Joseph  Brierley  B.Sc,  Ashton  Boad,  Failsworth,  Manchester;  Arthur 
William  Cowburn,  Fernroyd,  Bowdon,  Cheshire ;  Charles  Benjamin 
Dudley,  Ph.D.,  Attoona,  Penn.,  U.S.A.;  Arthur  Leonard  Harry 
Garside,  c/o  C.  Lawes  and  Co.,  Barking  Creek  ;  Lawrence  Hislop,  Gas- 
works, TJddingston ;  F.  Hurter,  Ph.D.,  Holly  Lodge,  Cressington 
Park,  Liverpool ;  Samuel  Morton  Jessop,  12  Hanson  Terrace,  Wake- 
field ;  George  Henry  Masson,  M.D.,  M.S.,  22  Lauriston  Place,  Ediu- 
burg  ;  Walter  Charles  Cross  Paters,  14  Trinity  Square,  S.E. ;  Francis 
Pitt  Smith,  B.Ph.,  77  Woodland  Avenue,  New  Bochelle,  N.  Y.,  U.S.A. ; 
Thomas  de  Smith,  B.A.  Eastbourne  College,  Eastbourne ;  William 
Thomas  Newton  Spivey,  M.A.,  5  Trumpington  Street,  Cambridge; 
John  Alexander  Williamson,  81  Cheverton  Road,  Upper  Hollo  way,  N  ; 
Thomas  Barlow  Wood,  M.A.,  Caius  College,  Cambridge. 

Of  the  following  papers  those  marked  *  were  read  : — 

*24.  "Preparation  of  anhydrous  hydrogen  cyanide  and  carbon 
monoxide."  By  John  Wade,  B.Sc.,  and  Laurence  C.  Panting, 
M.B. 

On  allowing  a  cold  mixture  of  equal  volumes  of  sulphuric  acid  and 
water  to  drop  on  to  98  per  cent.  "  lump  "  potassium  cyanide,  hydrogen 
cyanide,  accompanied  by  traces  of  water  only,  is  evolved  in  almost 
theoretical  amount,  and  with  the  aid  of  suitable  condensing  apparatus 
is  readily  collected  in  quantity.     With  concentrated  sulphuric  acid,  on 
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the  other  hand,  but  still  at  the  ordinary  temperature,  nearly  pure 
carbon  monoxide  is  evolved,  also  in  quantity  approaching  the  theoretical; 
provided  certain  precautions  are  taken,  it  is  free  from  dioxide,  and  is 
accompanied  only  by  small  quantities  of  hydrogen  cyanide. 

In  discussing  the  mechanism  of  the  formation  of  the  monoxide,  ex- 
periments are  described  showing  that  part  of  the  water  required  for 
the  hydrolysis  "is  derived  either  from  the  sulphuric  acid  itself  or  from 
the  potassium  hydrogen  sulphate  formed  in  the  course  of  the  action, 
and  that  consequently  the  sulphuric  acid  acts  at  the  same  instant  both 
as  a  hydrolyst  and  as  a  dehydrating  agent. 

*25.     "  Production  of  some   nitro-  and  amido-oxylutidines."     By 
J.  N.  Collie,  PLD.,  F.R.S.,  and  Thomas  Tickle. 

In  a  former  paper  {Trans.,  1897,71,  838)  one  of  the  authors  drew 
attention  to  the  fact  that  various  nitro-  and  amido-derivatives  of 
pyridine  could  be  obtained  by  the  ordinary  process  of  nitration  and 
reduction  of  certain  oxypyridine  compounds.  These  substances  cor- 
respond in  the  pyridine  series  to  nitro-  and  amido-phenols  in  the 
benzene  series,  and  as  some  of  the  reactions  (especially  those  with 
various  oxidising  agents)  of  the  amido-oxypyridines  resemble  those  of 
alkaloids,  the  investigation  has  been  continued. 

Pseudolutidostyril  (ay-dimethyl-a'-oxypyridine)  gave  on  nitration  a 
nitropseudolutidosUjril,  C5HNMeo(0H)N0o.  It  crystallises  in  light 
yellow  needles  that  melt  with  much  decomposition  at  about  250°.  The 
hydroxyl  and  nitro-groups  are  in  the  ortho-position  to  one  another, 
but  the  substance  is  not  volatile  with  steam.  With  alkalis,  it  forms 
brilliant,  yellow  compounds. 

When  the  nitro-compound  is  reduced  with  tin  and  hydrochloric 
acid,  an  amidopseudolutidostyril  is  produced.  The  hydrochloride  of 
this  base,  C.HXMeo(OH)XHoHCl,  crystallises  in  needles  which  de- 
compose without  melting  at  235 — 240=.  By  the  action  of  sodium 
bicarbonate,  the  free  base  can  be  obtained  in  the  form  of  a  bulky  mass 
of  fine  needles,  m.  p.  205°  (corr.).  The  base  is  very  soluble  in  hot 
water,  but  much  less  so  in  cold.  It  oxidises  readily,  and  an  aqueous 
solution  on  boiling  turns  brown.  This  solution  reduces  silver  nitrate 
at  once.  With  ferric  chloride,  it  gives  first  a  red  and  then  a  bright 
green  colour,  and  when  dissolved  in  strong  sulphuric  acid,  if  a  drop  of 
fuming  nitric  acid  be  added,  a  brilliant  purple  colour  is  momentarily 
produced.  It  forms  a  platinichloride  and  an  acetyl  derivative,  m.  p. 
255°  (corr,). 

By  nitrating  ethylic  pseudolutidostyrilcar  boxy  late  (m.  p,  137 — 138°) 
a  nitro-derivative  was  formed,  C5N-Me2(OH)(C02Et)NOo.  This  sub- 
stance, m.  p.  215°  (corr.),  crystallises  in  yellow  needles.    On  hydrolysis, 
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it  yielded  the  corresponding  acid,  m.  p.  260^  (corr.),  which  when  pure  is 
almost  colourless,  but  forms  bright  yellow  salts.  The  acid  on  heating 
loses  carbon  dioxide  and  the  same  nitro-pseudolutidostyril  (m.  p.  about 
250°)  was  obtained, 

Amiclo-2Jse%(,dolutidostyrilcarhoxylic  acid  was  prepared  from  the 
corresponding  nitro-acid  by  reduction.  Its  hydrochloride  crystallises 
from  water  in  needles  with  2  molecules  of  water.  The  amido-acid 
melts  at  275°  (corr.),  and  contains  1  molecule  of  water  of  crystallisa- 
tion ;  above  its  melting  point  it  decomposes,  yielding  amido-pseudo- 
lutidostyril  (m.  p.  205°  corr.).  Its  salts  reduce  silver  nitrate  solution, 
and  with  ferric  chloride  give  a  green  coloration. 

*26,  "  Production  of  some  nitro-  and  amido-oxylutidines.     Part  II." 
By  Miss  L.  Hall  and  J.  Norman  Collie,  Ph.D.,  F.R.S. 

Lutidone,  aa'-dimethyl-y-oxypyridine,  when  warmed  with  nitric  acid, 
does  not  yield  a  nitro-derivative  {Trans.,  189.7,  71,  838),  but  a  nitrate 
of  lutidone.  If,  however,  a  mixture  of  strong  nitric  and  sulphuric  acids 
are  employed,  the  nitro-compound  is  formed,  C7H9NO  +  HNOo  = 
C-HgNO*NOo  +  H.,0.  This  nitrolutidone  is  a  pale  yellow,  crystalline 
compound,  possessing  a  strong  acid  reaction,  and  dissolving  in  alkalis 
with  an  intense  yellow  colour  ;  it  is  not  volatile  in  steam.  When 
reduced  with  tin  and  hydrochloric  acid,  it  yields  an  amido-lutidone, 
C.HsNO-NOo  +  3H2  =  C-HsNONHo  +  2H20.  This  amidolutidone,  un- 
like amidodioxypicoline  and  amidopseudolutidostyril,  does  not  give 
characteristic  colours  with  oxidising  agents,  but  acts  as  a  strong  re- 
ducing agent.  It  forms  both  a  monohydrochloride  and  a  dihydro- 
chloride.  The  platinichloride  is  unstable  ;  it  undergoes  reduction  when 
dissolved  in  water  and  warmed,  but  if  its  hydrochloric  acid  solution 
is  boiled,  a  very  insoluble  platinichloride  separates,  which  seems  to 

Me-C-NH., 
be  the  salt  of  propine  diamine,  Hr'NTT^  2HCl*PtCl4,  the  decom- 
position having  been  brought  about  by  hydrolysis,  C-H^gNgO  +  3H2O  = 
CgHgNo  -1-  20,11^02.  This  breaking  down  of  the  pyridine  ring  is  of 
considerable  interest,  and,  in  a  substance  like  lutidone,  is  hardly  to 
be  expected,  since  the  nitrogen  atom  is  bound  to  two  carbon  atoms, 
neither  of  which  are  united  to  oxygen,  and,  moreover,  lutidone  is  not 
the  anhydride  of  an  amido-acid. 

Discussion, 

Mr.  Ling  pointed  out  that  certain  anilides  give,  when  treated  with 
oxidising  agents  in  acid  solution,  colour  reactions  similar  to  those 
obtained  with  alkaloids  (Tafel,  Ber.,  1892,  25,412;  Schar,  Archiv 
Pharm.,  1894,  232,  249), 
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Prof.  Collie,  in  reply  to  suggestions  of  Dr.  Wynne,  pointed  out  that 
it  was  impossible  in  the  case  of  lutidone  to  obtain  more  than  one  mono- 
nitro- derivative.  In  nitrating  pseudolutidostyril,  the  position  of  the 
entering  nitro-group  had  been  determined  with  certainty  by  the  fact 
that  pseudolutidostyrilcarboxylic  acid,  after  nitration  and  subsequent 
heating,  yielded  the  same  nitro-compound  as  had  been  obtained  from 
pseudolutidostyril  itself. 

*27.  "  On  benzene  hexabromide."     By  F.  E.  Matthews,  Ph.D. 

In  this  paper,  the  author  describes  his  failure  to  isolate  the  second 
modification  of  benzene-hexabromide,  obtained,  in  minute  quantity,  by 
Orndorf  and  Howells  (Ajner.  Chem.  Journ., 189Q,  18,  312 — 319)  even 
from  considerable  quantities  of  the  crude  hexabromide  ;  also  the  failure 
to  prepare  either  the  hexachloride  or  hexabromide  of  bi"omobenzene ; 
in  the  former  case  owing  to  the  displacement  of  chlorine  by  bromine, 
and  in  the  latter  to  the  substitution  of  bromine  taking  place  more 
readily  than  direct  addition. 

The  action  of  alcoholic  soda  upon  benzene  hexabromide  is  also 
described,  the  product  of  the  action  being  a  mixture  of  paradibromo- 
and  tribromobenzene  (1:2.;  4),  possibly  mixed  with  a  small  amount  of 
one  of  the  other  dibromobenzenes.  Benzene  obtained  from  the  hexa- 
bromide by  nascent  hydrogen  in  acid  alcoholic  solution  yields  both 
modifications  of  the  hexachloride  on  treatment  with  chlorine. 

Discussion, 

Professor  Tilden  was  glad  that  Dr.  Matthews  had  resumed  work  on 
these  interesting  compounds.  He  had  repeated  some  of  Dr.  Matthews' 
experiments,  and  had  satisfied  himself  that  the  hexachloride  was 
obtainable  very  readily  and  in  very  large  proportion.  It  was  some- 
what remarkable  that  the  corresponding  bromide  should  be  formed  so 
much  less  readily. 

Dr.  Matthews  stated  that  he  had  always  worked  with  material 
spontaneously  precipitated  from  the  mixture  of  benzene,  bromine, 
and  water,  and  not  with  the  substance  left  after  evaporating  the 
mixtux'e  to  dryness,  as  was  the  case  with  Orndorf  and  Howells. 

*28.  "Note  on  the  action  of  bromine  on  benzene."     By 
J.  Norman  Collie,  Ph.D.,  F.R.S.,  and  Colin  C.  Frye. 

The  authors  have  repeated  the  work  of  Ador  and  Eilliet  (Ber.,  1875, 
8,  1286)  who  stated  that  when  bromine  was  allowed  to  act  on  excess 
of  benzene  in  sunlight,  dibromo-addition  products  were  produced,  which, 
after  treatment  with  zinc  ethyl  and  subsequent  oxidation  with  chromic 
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acid,  yielded  metabromo-  and  metaphthalic  acids,  together  with  benzoic 
acid,  parabromobenzoic,  and  terephthalic  acid,  but  they  wei'e  unable  to 
obtain  any  ortho-compounds.  The  authors  have  succeeded  in  proving 
the  presence  of  ortho-compounds,  and  at  the  same  time  have  confirmed 
the  observations  of  Ador  and  Eilliet,  having  isolated  para-bromobenzoic 
acid  and  metaphthalic  acid. 

Discussion, 

Dr.  Matthews  said  that  he  had  made  several  attempts  to  isolate  di- 
and  tetra-chlorine  and  bi'omine  addition -compounds  of  benzene,  both 
by  the  action  of  the  halogens  upon  excess  of  benzene  and  also  by 
decomposition  of  the  hexabromide  and  hexachlorides  of  benzene,  but 
always  without  finding  a  trace  of  any  di-  or  tetra-halogen  addition- 
derivative. 

*29.     "  Note  on  manganic  salts."     By  C.  E.  Rice,  B.A. 

The  author  shows  that  the  decomposition  of  manganic  chloride  in 
solution  into  manganous  chloride  and  chlorine  is  reversible,  the  velocity 
of  the  reverse  change  being  very  small.  He  also  describes  the  pro- 
duction and  analysis  of  two  double  manganic  chlorides,  2KCl'MnCl3,H20 
and  2NH^Cl'MnClo,H„0,  but  obtains  no  evidence  of  the  existence  of 
any  compound  of  the  formula  MnCl^. 

Discussion. 

Professor  Clowes  asked  which  of  the  manganese  hydroxides  was 
precipitated  by  the  action  of  water  upon  the  crystalline  hydrated 
double  chloride ;  it  would  be  interesting  to  know  whether  a  hydroxide 
corresponding  to  the  formula  MnClg  could  exist. 

Professor  Tilden  remarked  that  the  manganese  tetrachloride  seemed 
to  be  now  finally  disposed  of,  and  in  representing  the  production  of 
chlorine  by  the  usual  process  we  should  have  to  write  a  new  equation. 

Mr.  Rice,  in  reply,  said  that  he  had  not  considered  it  necessary  to 
investigate  the  point,  since  Pickering  had  shown  that  when  the  solu- 
tion obtained  by  dissolving  any  of  the  higher  oxides  of  manganese 
(MngOg,  MngO^,  MnOo)  in  hydrochloric  acid  is  diluted,  the  precipitate 
consists  of  a  mixture  of  these  hydrated  oxides  in  varying  proportions. 

*30.  "  Some  chemical  properties  of  concentrated  solutions  of  certain 
salts.     Part  I.     Potassium  carbonate."     By  W.  Colebrook  Reynolds. 

When  the  salts  of  certain  other  metals  are  added  to  a  concentrated 
solution  of  potassium  carbonate,  double  salts  are  formed  which  are  some- 
times, as  in  the  cases  of  iron,  copper,  nickel,  and  cobalt,  soluble  in  the 
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solution,  instead  of  the  normal  or  basic  carbonates  which  are  formed 
when  a  dilute  solution  is  employed. 

These  double  salts  and  their  solutions  are  decomposed  by  pure 
water.  To  obtain  them,  the  chloride,  nitrate,  or  preferably  the  acetate, 
is  added  to  a  concentrated  solution  of  potassium  carbonate  (sp.  gr. 
1"55),  and  the  liquid  left  to  crystallise.  The  author  has  isolated 
the  following  double  salts  in  well  defined  crystalline  form  : — . 
CuK,(C03)o,  CuK,(C03)2,H,0,  CuK,(C03).„4H.,0,  UnK,{CO^).^,4:^oO, 
FeKl{C0.f„4:B..p,  CaK2(C03)o,  Bi20k4(C03)„HoO,  CoKl(c6^J),,mp, 
NiK2(C03)o,4HoO,  MgK,(C03)o,4H20,  AgKCOg.'  The  last  four  salts 
have  been  previously  obtained  by  other  chemists. 

•  Discussion. 

Professor  Tildex  said  that  Mr.  Reynolds  had  been  led  to  the  study 
of  these  compounds  in  the  course  of  enquiring  into  the  production  of 
the  recently  discovered  percarbonates.  In  dilute  solution,  potassium 
carbonate  appeared  to  be  resolvable  into  the  ions  2K  and  COo,  while 
in  a  satvirated  solution  it  behaved  as  though  made  up  of  K  and  KCO3. 
IVIr.  Reynolds  had  omitted  to  point  out  that  in  the  formulae  of  all  his 
new  double  carbonates,  the  heavy  metal  seemed  to  be  associated  with 
a  proportion  of  KCOo  corresponding  to  its  valency.  Perhaps  this  was 
only  a  coincidence,  but  it  seemed  to  deserve  notice. 

Mr.  A.  Gr.  Bloxam  remarked  that  if  carbonic  acid  was  regarded  as 
a  hydroxy-acid  the  formation  of  a  deep  blue  coloured  solution  by 
mixing  a  concenti*ated  solution  of  potassium  carbonate  with  a  solution 
of  copper  sulphate  became  of  interest  as  bringing  carbonic  acid  into 
line  with  other  hydroxy-acids,  all,  or  nearly  all,  of  which  were  known 
to  give  deep  blue  coloured  solutions  with  copper  sulphate  and  alkali 
sufiicient  to  satisfy  both  the  acidic  and  phenolic  or  alcoholic  hydroxyl 
groups.  Such  solutions,  however,  were  more  stable  than  the  potassium 
copper  carbonate  solution  of  Mr.  Reynolds,  and  this  might  be  due  to  a 
comparatively  unstable  condition  of  potassium  carbonate  in  solution  ; 
if  a  strong  solution  of  this  salt  was  partly  decomposed  on  dilution, 
potassium  hydroxide  and  bicarbonate  being  formed,  a  corresponding 
decomposition  of  the  copper  compound  would  be  expected.  He  would 
be  glad  to  learn  from  Mr.  Reynolds  whether  addition  of  potassium 
hydroxide  hindered  the  precipitation  of  copper  carbonate  on  dilution. 

Mr.  W.  P.  Bloxam  asked  whether  the  formation  of  these  salts  was 
attended  with  the  evolution  of  carbon  dioxide.  Had  the  author  taken 
into  account  the  hydrolysis  of  potassium  carbonate  which  took  place 
in  aqueous  solution  ]  According  to  a  paper  published  by  Senderens, 
the  action  of  a  non-metallic  element  (sulphur)  upon  solution  of  potas- 
sium carbonate  could  be  explained  by  regarding  the  salt  as  hydrolysed 
thus,  H.,0  +  KoCOo  =  KHCO3  +  KOH  ;  and  experiments  made  by  the 


speaker  showed  that  even  a  concentrated  solution  of  the  salt  must  be 
regarded  as  possessing  this  constitution.  The  presence  of  more  oxygen 
in  the  double  carbonate  of  bismuth  than  that  present  in  the  acid 
groups  would  be  explained  by  the  action  of  the  hydroxide  groups 
present  in  the  carbonate  solution.  The  same  reaction  would  also 
explain  the  difficulty  of  obtaining  manganous  and  ferrous  double 
carbonates. 

Mr.  Reynolds,  in  reply,  stated  that  it  was  possible  to  represent  the 
formation  of  these  compounds  as  taking  place  in  accordance  with  such 
an  equation  as,  for  instance,  MnCl,,  +  2K-KCOg  =  Mn(KC03).,  +  2KC1, 
and  this  view  was  strengthened  by  the  fact  that  some  of  the  salts,  as, 
for  instance,  copper  acetate,  dissolved  immediately  without  forming  a 
precipitate  which  subsequently  redissolved. 

In  the  case  of  the  double  succinates,  however,  where  exactly  the 
same  phenomena  occurred,  the  composition  of  the  copper  compound 
was  CaK^[GJI^O^). ^,21120,  and  this  could  not  be  represented  by  a 
similar  equation.  He  had,  therefore,  not  introduced  such  views 
into  the  present  paper,  as  they  did  not  appear  to  be  generally 
applicable. 

The  author  did  not  think  that  any  of  the  phenomena  supported 
the  view  that  the  solution  contained  potassium  hydroxide  and  potas- 
sium bicarbonate,  as  no  effervescence  occurred,  except  in  the  case  of 
normal  bismuth  salts,  when  basic  salts  were  formed. 


31.     "The  colouring-  matters  of  the  Indian  dyestufF  Delphinium 
zalil."     By  A.  G.  Parkin  and  J.  A.  Pilgrim. 

"  Asbarg  "  consists  of  the  dried  flowers  and  flowering  stems  of  the 
Delphinium  zalil,  found  in  great  quantity  in  Afghanistan,  and  which 
is  much  used  in  India  for  the  production  of  a  yellow  colour  on  alum 
mordanted  fabrics.  The  flowering  stems  are  nearly  devoid  of  dyeing 
property.  For  the  supply  of  material  we  are  indebted  to  the  authori- 
ties of  the  Imperial  Institute.  Three  colouring  matters  exist  in  this 
plant  in  the  form  of  glucosides.  The  sparingly  soluble  colouring 
matter,  Cj^Hj^O-,  forms  glistening  yellow  needles,  soluble  in  alkalis 
with  a  yellow  colour.  Fused  with  alkali  it  yielded  phloroglucinol  and 
protocatechuic  acid,  and  by  means  of  hydriodic  acid  it  yielded  quer- 
cetin  with  the  evolution  of  1  mol.  of  methylic  iodide.  By  methylation 
it  was  converted  into  quercetintetramethyl  ether,  and  by  acetylation 
into  a  tetracetyl  derivative  of  the  formula  CjgIIgOy(CoH30)4,  colour- 
less needles,  m.  p.  195 — 196°.  It  was  evidently  isorhamnetin,  a  quer- 
cetinmonomethyl  ether,  recently  isolated  from  the  yellow  wallflower, 
Cheiranthus   CJieiri   (Trans.,   1896,  69,   1650).     As  by  oxidation  in 
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alkaline  solution   this  yields  vanillic  acid,  it  lias  most  probably  the 
constitution  represented  by  this  formula. 

oh/ Y  y <ii>oH 

ioH 


OH       ^°0" 

With  alumina  as  mordant  it  dyes  a  purer  yellow  than  quercetin^ 
The  chief  constituent  of  the  more  soluble  portion  was  recognised  to 
be  identical  with  quercetin,  the  colouring  matter  of  quercitron  bark. 
The  residual  colouring  matter,  present  only  in  small  quantity,  was 
not  obtained  in  a  pure  condition.  It  resembled  quercetin  in  percent- 
age composition,  and  in  its  decomposition  products,  but  differed  from 
it  in  not  reacting  with  alcoholic  potassium  acetate,  and  the  melting 
point  of  its  acetyl  derivative.  "  Asbarg  "  resembles  quercitron  bark 
in  dyeing  property,  but  has  only  35  per  cent,  the  tinctorial  power  of 
this  dyestuff .  It  contains,  when  freed  from  the  flowering  stalks,  3  ^T 
per  cent,  of  colouring  matter  (not  as  glucoside). 

32.     "  Some  metallic  salts  of  natural  yellow  colouring  matters."^ 
By  A.  G.  Perkin  and  P.  J.  Wood. 

That  certain  colouring  matters  decompose  alkaline  carbonates  with 
the  formation  of  acid  salts  has  been  previously  demonstrated.  Thus  of 
morin,  Hlasiwetz  and  Pfaundler  describe  salts  of  this  description, 
and  of  quercetin  (Jahresbericht,  1864,  560).  Further,  from  gentisin,. 
Hlasiwetz  and  Habermann  (A.  1875,  175,  73)  obtained  analogous  com- 
pounds. Among  other  instances  is  bixin,  the  colouring  matter  of 
Annatto,  which  Etti  describes  {Ber.,  1878,  11,  864)  as  giving  a  sodium 
and  a  potassium  salt,  and  rottlerin,  from  which  one  of  us  obtained 
similar  compounds  (Trans.,  1895,  67,  230). 

Owing  probably  to  the  formation  of  acid  salts  these  alcoholic  alkaline 
solutions  are  not  readily  neutralised  completely  by  acetic  acid,  and 
as  it  appeared  that  some  of  the  formulte  of  the  above  compounds  must 
be  incorrect,  this  reaction  was  studied.  It  was  found  that  in  alcoholic 
solution,  quercetin,  morin,  lisetin,  and  myricetin  decompose  potassium 
and  sodium  acetates  with  the  formation  of  sparingly  soluble  salts. 
Potassium  quercetin,  Cyllr)O^K  (Found  K=  11-46.  Theory  requires 
Is.—  11  "47),  forms  minute  orange-yellow  prismatic  needles,  insoluble  in 
cold  water  and  but  slowly  decomposed  by  boiling  dilute  acetic  acid. 
Sodium  quercetin,  Cj^HgO^Na,  closely  resembles  the  above  salt.  Potas- 
sium morin,  C^HfiO^'K  (Found  K  =  11'97.  Theory  requires  K  =  11  -47), 
separates  as  glistening,  orange-coloured  needles,  and  is  closely  resem- 
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^bled  by  sodium  morin,  C^jH.iO-Na  (Found  Na=6-89.  Theory  709). 
Morin  reacts  with  magnesium  and  ammonium  acetates,  though  from 
quercetin  salts  have  not  been  obtained  in  this  way.  Ammonium 
morin  and  magnesium  morin  separate  in  the  form  of  long  needles  in 
a  similar  way  (Found  Mg  =  3'52.  Theory  requires  Mg  =  3'83  per  cent.). 
Fisetin  and  myricetin  apparently  yield  analogous  derivatives,  and 
on  the  other  hand  luteolin,  apigenin,  chrysin,  and  geutisin  do  not 
appear  to  react  with  alkaline  acetates.  With  the  exception  of  bixin 
and  rottlerin,  as  yet  but  little  examined,  the  above  colouring  matters 
are  known  to  contain  no  carboxyl  group,  and  it  is  thus  of  interest  to 
study  this  reaction  in  which  only  one  of  the  numerous  hydroxyls 
present  takes  part.  It  appears  probable  that  some  analogy  exists  be- 
tween these  salts  and  the  acid  compounds  of  the  colouring  matters 
described  by  one  of  us  (Trans.,  1896,  69,  1439). 

33.  "  The  interaction  of  magnesium  and  solution  of  copper  sulphate." 
By  Edward  Divers,  M.D.,  F.R.S. 

Neither  Clowes  and  Caven  nor  Tilden,  in  their  communications 
made  to  the  Society  in  November  last,  seem  to  the  writer  to  have 
recognised  the  significance  of  the  results  of  the  interaction  of 
magnesium  metal  and  a  solution  of  copper  sulphate.  Remarkable  as 
these  results  are,  it  is  to  be  remembered  that  a  closely  analogous  case 
had  long  been  known,  even  when  Commaille  in  1866  observed  them, 
namely,  that  of  zinc  immersed  in  a  solution  of  an  alum.  Here,  also, 
there  is  free  evolution  of  hydrogen  and  precipitation  of  basic  sul- 
phate, and,  when  chi-omium  alum  replaces  the  aluminium  salt,  there 
is  also  reduction  of  some  of  the  chromic  sulphate  to  chromous 
sulphate.  The  only  part  of  .the  change  which  finds  no  parallel  in 
the  action  of  zinc  upon  chrome  alum  is  that  of  the  deposition  of  a 
little  copper,  but  this  deposition  is  quite  in  accordance  with  the 
general  behaviour  of  copper  salts. 

The  formation  of  basic  salt  and  hydrogen  is  a  change  independent 
of  that  of  reduction,  as  is  clearly  shown  by  the  same  formation  taking 
place,  without  that  of  reduction,  when  aluminium  sulphate  or  common 
alum  is  concerned.  Now,  since  the  alum  solution  is  dialysable  into 
sulphuric  acid  and  basic  aluminium  or  chromium  sulphate  (besides 
potassium  sulphate),  and  is  also  strongly  acid  in  reaction,  it  will  be 
admitted  by  all  that  the  action  in  the  case  of  an  alum  "is  really  that 
of  dilute  sulphuric  acid  upon  the  zinc.  The  gradual  precipitation  of 
the  previously  soluble  basic  salt  as  the  zinc  dissolves  in  the  solution  is 
just  what  happens  when  zinc  sulphate  is  dissolved  in  a  dialysed 
solution  of  aluminium,  or  chromium  hydroxide,  or  basic  sulphate. 
These  two  points  being  admitted,  it  will  be  very  difficult  to  doubt  that 
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similar  changes  occur  between  copper  sulphate  and  magnesium,  or,  in  a 
less  degree,  zinc  ;  for  the  solution  is  here  also  very  acid  in  reaction 
and  needs  only  a  little  boiling  to  make  it  deposit  basic  sulphate ;  be- 
sides, too,  it  will  unquestionably  show  largely  that  hydroljsing  action 
upon  cane-sugar  which  Long  {J.  Avier.  Chem.  Soc,  1896,  18,  120)  has 
recently  shown  so  many  metallic  salts  possess,  and  this  property  is 
evidence  that,  like  aluminium  sulphate,  it  is  partly  hydrolysed  into 
sulphuric  acid  and  soluble  basic  sulphate,  which  will  be  precipitated  as 
magnesium  goes  into  the  solution.  Caven  and  Clowes  have  pointed 
out  the  inadequacy  of  the  action  of  the  magnesium-copper  couple  to 
account  for  the  large  evolution  of  hydrogen.  Their  unsupported  sug- 
gestion that  the  hydrogen  is  formed  by  the  combined  action  of  copper 
sulphate  (as  such)  and  magnesium  upon  water,  has  likewise  little  claim 
to  consideration  in  presence  of  the  fact  that  (hydrolysed)  aluminium 
sulphate  acts  in  the  same  way  as  copper  sulphate. 

Coming  now  to  the  production  of  cuprous  oxide,  a  separate  reaction, 
or  set  of  reactions,  there  would  be  nothing  in  this  unlike  that  of  the 
reduction  of  ferric  or  chromic  sulphate  by  zinc  or  magnesium,  could 
cuprous  salt  only  be  found  in  solution.  When,  in  place  of  the  sulphate, 
cupric  chloride  is  used,  then,  as  every  one  knows,  there  is  just  this 
looked-for  reduction  to  cuprous  salt.  But  the  peculiarity  of  copper  is 
that  osylic  cuprous  salts  are  apparently  unable  to  exist.  It  is,  however, 
not  so  improbable  that  in  dilute  solution  and  in  presence  of  much 
cupric  sulphate  a  little  cuprous  sulphate  may  exist  for  a  very  short 
time.  According,  indeed,  to  Rose,  from  roasted  copper  sulphide  water 
extracts,  along  Avith  cupric  sulphate,  a  little  cuprous  sulphate,  which 
then  gradually  decomposes  into  metal  and  cupric  salt,  just  as  a  mer- 
curous  salt  in  water  will  change  into  metal  and  mercuric  salt  (Annaleii, 
1841,  39,  109).  However  that  may  be,  and  the  observation  admits  of 
another  interpretation,  it  does  seem  to  the  writer  that  the  precipitation 
of  cuprous  oxide  during  the  action  of  magnesium  upon  cuprous  sul- 
phate is  a  fact  highly  favourable  to  the  view  that  cuprous  sulphate  is 
actually  formed,  part  of  it  then  quickly  decomposing  into  cupric  sul- 
phate and  metallic  copper,  and  the  rest  of  it  being  decomposed  by  the 
basic  cupric  salt  into  normal  cupric  sulphate  and  cuprous  oxide.  With 
certainty  he  can  state  that,  when  hnely  divided  copper  is  acted  upon  by 
nitrogen  peroxide,  nitric  oxide  and  a  copper  nitrate  are  formed,  and  no 
nitrite,  and  that  this  copper  nitrate,  when  touched  with  water,  decom- 
poses into  cupric  nitrate  and  bright  metallic  copper,  thus  proving,  ap- 
parently, that  in  absence  of  water  cuprous  nitrate  can  exist,  and, 
therefore,  by  analogy,  other  oxylic  cuprous  salts. 

There  remains  only  to  notice  Tilden's  suggestion  that  some  of  the 
hydrogen  reduces  cupric  to  cuprous  oxide.  Hydrogen  is  known  not  to 
have  such  an   action,   and   therefore  the   usual  assumption   of   there 
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being  a  more  active  'nascent'  hydrogen  has  to  be  made,  but  also 
without  the  least  foundation  in  experience.  In  the  present  case,  it  may 
be  pointed  out,  firstly,  that  in  the  reduction  of  chromic  sulphate  to 
chromous  sulphate  by  zinc,  hydrogen  continues  to  be  evolved,  although 
very  great  excess  of  chromic  salt  is  always  in  contact  with  the  zinc ; 
and,  secondly,  that  in  the  reduction  of  ferric  salts  by  zinc  it  has  been 
established  that  this  takes  place  much  more  rapidly  when  clsan  zinc 
dust  is  put  into  the  ferric  solution  in  the  absence  of  excess  of  acid,  than 
when,  as  is  usual,  an  excess  of  acid  is  added  to  generate  hydrogen.  It 
may,  therefore,  with  great  probability  be  assumed  that  the  reactions  are 
2CUSO4  +  Mg  =  CU.SO4  +  MgS  0^  and  Feo{BO^)^^  +  Zn  =  2FeS04  +  ZnSO,, 
hydrogen  having  nothing  to  do  in  the  matter. 
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March  17th,  1898.    Professor  Dewar,  F.R.S.,  President,  in  the  Chair. 

Messrs.  A.  J.  Buller  Cooper,  J.  Murray  Crofts,  R.  S.  Morrell, 
T.  Cunningham  Porter,  F.  F.  Renwick,  and  Harold  C.  Sayer  were 
formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Oscar 
Julian  Steinharb,  Ph.D.,  4,  Palace  St.  Mansions,  S.W. ;  Samuel  A. 
Tucker,  Ph.D.,  Columbia  University,  New  York  ;  Ernest  Witham, 
The  Grammar  School,  Rotherham. 


ANNOUNCEMENT  BY  THE  COUNCIL. 

The  President  announced  that  notice  of  the  following  resolutions  to 
be  proposed  at  the  Annual  General  Meeting  by  Messrs.  Hartog  and 
Harden  had  been  received  : — 

Resolution  I. 

"  That  in  order  to  carry  out  the  suggestion  of  Mr,  Cozens-Hardy,  Q.C., 
communicated  by  the  Council  to  the  Society  at  the  meeting  held  on 
February  17th,  1898  (Proc,  1898,  14,  38)  the  following  steps  shall  be 
taken  to  ascertain  the  wishes  of  the  whole  Society  with  regard  to  the 
desirability  of  obtaining  a  Supplemental  Charter  for  the  purpose  of 
enabling  Fellows  to  record  their  votes  at  the  Annual  election  of  the 
Officers  and  other  members  of  the  Council  by  proxy  or  post. 
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(1)  "  The  following  papers  shall  be  printed  and  distributed  to  the 
Fellows  of  the  Society  not  later  than  April  14th  : — 

(a)  "  The  Chemical  Society, 

Burlington  House, 

Piccadilly,  London,  W. 

"  Dear  Sir, — In  accordance  with  the  resolution  passed  at  the  General 
Meeting  of  the  Chemical  Society  held  on  March  31st,  1898,  we  are 
instructed  to  request  you  to  be  good  enough  to — 

"  (i)  Answer  the  question  printed  below,  by  writing  '  Yes  '  or  '  No  ' 
in  the  space  marked  for  the  purpose. 

"  (ii)  Fold  this  paper  with  the  blank  side  outermost,  place  it  in  the 
envelope  '  A '  provided,  close  the  envelope,  and  write  your  signature 
legibly  outside. 

"  (iii)  Enclose  the  envelope  '  A '  in  the  stamped  envelope  '  B,'  and 
return  this  by  post  to  the  Secretaries  on  or  before  May  14th  next. 

"  We  are,  faithfully  yours, 

"  (Signatures  of  Secretaries). 

"  Are  you  in  favour  of  the  proposal  that  a  Supplemental  Charter 
should  be  applied  for  to  the  Privy  Council  so  as  to  enable  Fellows  to 
vote  at  the  annual  election  of  the  Officers  by  post  or  p'oxy  ? 

"  (Here  write  '  Yes  '  or  '  No  '). 

(6) 
"  An  envelope  marked  thus  : — 

"The  Chemical  Society.     Ee  Charter. 

A. 
"  Voting  Paper. 

"  Please  sign  legibly  here 

(c) 
"  An  envelope  stamped  with  a  penny  stamp,  and  marked  thus  : — 

B. 
"Be  Application /or  Supplemental  Charter. 

The  Secretaries  of  the  Chemical  Society, 
Burlington  House, 

London,  W. 

"  (2)  At  the  next  meeting  held  after  May  14th  the  envelopes  shall 
be  opened  and  the  voting  papers  placed,  without  being  unfolded,  in  a 
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balloting-box,  and  they  shall  be  counted  by  a  sufficient  number  of 
scrutators,  to  be  appointed  by  the  presiding  officer.  The  signatures 
on  the  envelopes  shall  be  at  the  same  time  checked  against  an  official 
list  of  Fellows  of  the  Society,  and  shall  be  preserved  for  a  year. 

Resolution  II. 

"  If  a  majority  of  the  votes  recorded  in  accordance  with  the  method 
prescribed  by  the  foregoing  resolution  be  in  favour  of  an  application 
being  made  for  a  Supplementary  Charter  for  the  purpose  named,  the 
Council  shall  be,  and  are  hereby  instructed,  without  any  fiu'ther  pro- 
ceedings, to  make  the  necessary  application  without  delay." 

To  this  notice  of  Resolutions  the  following  reply  had  been  sent : — 

Chemical  Society, 

Burlington  House,  W. 

March  17th,  1898. 

Dear  Sirs, — The  Council  have  carefully  considered  the  proposed 
resolutions  which  you  have  forwarded  to  the  Secretaries,  notifying 
them  that  you  intend  to  move  them  at  the  Annual  General  Meeting. 

We  are,  in  the  first  place,  to  point  out  that  the  effect  of  passing 
such  resolutions  would  be  precisely  the  same  as  passing  a  bye-law  to 
enable  Fellows  to  vote  by  proxy  or  through  the  post  on  this  question, 
and  that  Mr.  Cozens-Hardy,  Q.C.,  has  already  advised  that  any  such 
bye-law  would  be  repugnant  to  the  Charter. 

We  are  directed  to  say  that  this  of  itself  would  be  sufficient  to  make 
the  proposed  resolutions  out  of  order,  but  there  are  other  grounds  on 
which  the  Council  are  advised  that  such  resolutions  cannot  be  submitted 
to  a  General  Meeting. 

The  Council  are  advised  that  in  view  of  the  opinions  of  Mr.  Cozens- 
Hardy,  such  resolutions  would  not  be  in  order,  because  they  propose  to 
deal  with  a  question  which  is  outside  the  scope  of  matters  which  can 
be  decided  at  a  General  Meeting  of  the  Society. 

They  are  also  advised  that  even  if  such  resolutions  were  passed  they 
would  have  no  power  to  act  upon  them,  because  in  considering  whether 
the  Fellows  really  desire  the  change  proposed,  regard  must  not  be  had 
only  to  those  who  are  present  in  person  at  a  meeting  (and  still  less  to 
a  bare  majority  of  Fellows  voting,  as  you  propose),  but  to  the  wishes 
of  the  whole  body  of  the  Fellows.  You  will  remember  that  Mr. 
Cozens-Hardy  thinks  that  an  application  for  a  Supplemental  Charter 
would  probably  not  be  listened  to  unless  it  represented  the  practically 
unanimous  view  of  the  Fellows,  and  that  any  active  opposition  by  even 
a  small  minority  would  probably  be  fatal. 


64 

The  Council  are  further  advised  that  it  would  be  ultra  vires  to 
expend  any  part  of  the  funds  of  the  Society  in  giving  effect  to  the  pro- 
posed resolutions  or  in  applying  for  a  Supplemental  Charter. 

In  these  circumstances,  we  are  directed  to  inform  you  that  it  would 
be  the  President's  duty  to  refuse  to  put  such  resolutions  to  the 
meeting. 

We  are  also  to  point  out  that  it  would  be  open  to  any  Fellows  of  the 
Society,  at  their  own  expense,  to  send  out  the  circulars  referred  to  in 
the  resolutions,  and  that  if  it  should  be  found  that  the  Fellows  were 
practically  unanimous  in  desiring  that  application  should  be  made  for 
a  Supplemental  Charter,  this  could  be  applied  for  by  them  at  the  like 
expense,  and  that  in  the  event  of  there  being  no  opposition  Her 
Majesty  might  be  pleased  to  direct  that  such  expenses  should  eventually 
be  paid  out  of  the  funds  of  the  Society. 

We  are,  dear  Sirs, 

Your  obedient  Servants, 

John    M.  Thomson,  \    Honorary 

Wyndham   E.   Dunstan,  J    Secretaries. 

Arthur  Haedkn,  Esq. 

P.  J.  Hartog,  Esq. 


Of  the  following  papers  those  marked  *  were  read  :— 

*34.    "  The  reduction  of  hromic  acid  and  the  law  of  mass  action.'  By 
Winifred  Judson,  B.Sc,  and  J.  Wallace  Walker,  M.A.,  Ph.D. 

The  authors  have  investigated  the  velocity  of  the  reduction  of  bromic 
acid  by  hydrobromic  acid,  and  find  that,  in  the  presence  of  a  large 
quantity  of  sulphuric  acid,  the  reaction  is  bimolecular,  whereas  in  the 
absence  of  sulphuric  acid  it  is  tetramolecular.  The  results  are  in 
agreement  with  the  conclusions  drawn  by  Noyes  {Zeit.  Phys.  Chem., 
1896,  19,  599)  from  the  experiments  of  himself  and  others  on  the  re- 
duction of  bromic  acid  by  hydriodic  acid.  The  explanation  put  forwax'd 
is  that  the  stage  of  the  reaction,  which  requires  a  measurable  time  for 

its  completion,  is  expressed  by  the  equation  2H  +  Br  +  BrOo  =  HBrO  + 
HBrOg,  and  that  the  bromous  and  hypobromous  acids  are  instantly 
decomposed  by  the  hydrobromic  acid  present.  A  further  result  ob- 
tained is  that  the  reduction  of  bromic  acid  by  hydriodic  acid  takes 
place  58"5  times  faster  than  by  hydrobromic  acid,  and  that,  therefoi'e, 
although  the  latter  is  produced  from  bromic  by  hydi'iodic  acid,  its  pre- 
sence in  no  way  vitiates  the  conclusions  drawn  by  Noyes  from  that 
reaction. 
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*35.     "The  action  of  ferric  chloride  on  the  ethereal  salts  of  ketone 
acids."   By  R.  S.  Morrell,  M.A.,  Ph.D.,  and  J.  M.  Crofts,  B.A.,  B.Sc. 

When  anhydrous  ferric  chloride  dissolved  in  absolvite  ether  is  added 
to  an  ethereal  solution  of  ethylic  ketophenylparaconate,  a  red  oil 
separates.  This,  when  washed  with  absolute  ether,  becomes  solid, 
and  is,  most  probably,  represented  by  the  formula,  FeClo(Cj3H^-^05). 
Water  decomposes  the  compound  with  formation  of  the  basic  ferric 
salt  of  ethjlic  ketophenylparaconate,  Fe(OH)(C^3Hj-[05)o,  and  ferric 
chloride. 

The  ethylic  salt  of  the  lactone  of  oxalcitric  acid  yields  with  ferric 
chloride  in  absolute  ether  solution  a  red  oil,  which  does  not  solidify, 
and  is  most  probably  an  addition  product,  represented  by  the  formula 
FeClo,Cj^H^gOy.  It  loses  hydrochloric  acid  slowly  in  a  vacuum.  On 
treatment  with  water,  it  yields  the  ferric  salt  of  the  lactone  of  ethylic 
oxalcitrate,  Fe(Cj^H^^0g)3,  ^^'^  ferric  chloride. 

In  the  case  of  ethylic  acetoacetate  and  ethylic  benzaldiacetoacetate 
purple  oils  are  obtained  by  the  action  of  anhydrous  ferric  chloride. 
The  purple  substances  have  not  as  yet  been  prepared  in  a  sufficiently 
pure  state  to  justify  the  authors  in  assigning  formulae  to  them. 

*36.  ''  Note  on  the  volatility  of  sulphur."   By  T.  C.  Porter,  M.A.,  &c. 

During  the  analysis  of  some  pumice  rock  from  Tenerife,  the 
author  was  led  to  the  conclusion  that  sulphur  is  volatile  at  100°. 
Several  glass  tubes  wei'e  carefully  cleaned,  into  which  specimens  of 
sulphur  of  varying  physical  condition  and  purity  were  placed.  Some 
of  the  tubes  were  exposed  to  the  air,  others  were  exhausted.  After 
being  exposed  to  a  temperature  of  100"  for  some  minutes,  it  was  ob- 
served that,  as  Avas  to  be  expected,  the  better  the  vacuum,  the  more 
rapid  is  the  sublimation  of  the  sulphur.  The  sublimate  consists  at  first 
of  very  pale  yellow  drops,  which  possess  little  viscosity,  and  remain 
unchanged  in  some  cases  even  at  10°  for  days.  Rhombic  octahedra  and 
prismatic  sulphur  are  occasionally  formed  together,  the  former  crystals 
sometimes  grow  at  the  expense  of  the  drops.  Sulphur  does  not  yield  a 
perceptible  sublimate  at  ordinary  temperatures,  in  a  "  good  vacuum," 
even  after  a  year.  The  two  forms  S^  and  Sp  therefore  have  their 
transition  point  between  90°  and  100°. 

Discussion. 

Professor  McLeod  said  that  about  1870  Mr.  Douglas  Herman  had 
experimented  on  the  volatility  of  various  substances  in  vacuous  tubes, 
although  he  believed    the   results  have  never  been    published.     Mr. 
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Herman  found  that  sulpliur  could  be  volatilised  in  a  vacuum  when 
heated  to  the  temperatui'e  of  boiling  water,  and  that  the  vapour  con- 
densed in  drops  on  the  cool  parts  of  the  tube,  and  remained  liquid  for 
many  days.  Octahedral  crystals  were  formed  at  the  expense  of  the 
drops  in  the  neighbourhood  of  the  crystals,  the  drops  gradually 
evaporating  whilst  the  crystals  increased  in  size  ;  prismatic  crystals 
were  very  rarely  seen.  When  phosphorus  is  heated  in  vacuo  by  the 
warmth  of  the  hand,  its  vapour  also  is  deposited  in  drops,  although,  as 
in  the  case  of  sulphur,  the  vapour  had  not  been  heated  to  the  melting 
point  of  the  solid.  Iodine  at  once  forms  crystals  under  similar  con- 
ditions, no  liquid  being  dej^osited. 

The  President  said  that,  in  a  lecture  on  liquid  atmospheric  air  in 
1893  (Proc.  Hoy.  Inst.,  14,  7),  he  had  described  the  use  of  sulphur 
in  the  construction  of  vacuum  vessels  for  the  storage  of  liquid  air, 
and  had  shown  that  in  such  vacua  cooling  with  liquid  air  or  oxygen 
was  sufficient  to  produce  a  visible  distillation  of  sulphur  at  ordinary 
temperatures.  The  vapour  tension  of  sulphur  at  100°  amounts  to 
0'06  mm.,  so  that  the  tension  is  comparatively  high  in  Mr.  Porter's 
experiments,  considering  that  mercury  distils  rapidly  under  a  pressure 
of  one  millionth  of  an  atmosphere,  as  shown  by  the  application  of 
liquid  air.  He  also  remarked  that  phosphorus  distils  practically 
instantaneously. 

*37.    "  Cannabiuol."    By  T.  B.  Wood,  M.A.;  W.  T.  N.  Spivey,  M.A.; 
and  T.  H.  Easterfield,  M.A.,  Ph.D. 

The  authors  have  continued  their  examination  of  cannabinol,  the 
toxic  resinous  constituent  of  Indian  hemp  (Trans.,  1896,  69,  539). 
The  substance  boils  with  slight  decomposition  at  about  400°,  its 
absorption  spectrum  shows  no  characteristic  bands,  its  vapour-density 
at  the  temperature  of  boiling  sulphur  corresponds  with  the  formula 
CjgH^^O^,  already  assigned  to  the  compound. 

An  account  is  given  of  the  reaction  of  cannabinol  with  acetic 
anhydride,  benzoyl  chloride,  and  phosphoric  anhydride ;  the  results 
indicate  that  one  hydroxyl  group  is  present.  In  the  case  of  acetic 
anhydride  or  acetyl  chloride,  however,  a  crystalline  compound  melting 
at  75°  is  one  of  the  products  of  the  reaction.  The  authors  assign  the 
formula  CjjH^gOo  to  this  compound.  The  same  compound  has  recently 
been  described  by  Dunstan  and  Henry  (Proc,  1898,  14,  44,  Feb.  17) 
who  ascribe  the  formula  Cj^H^gOAc  to  it.  Faming  hydriodic  acid 
gives  no  methyl  or  ethyl  iodide  when  boiled  with  cannabinol.  Reduction 
with  hydriodic  acid  in  sealed  tubes  produces  a  hydrocarbon,  CjqH^q. 

By  long-continued  boiling  with  or  without  dehydrating  agents,  a 
hydrocarbon,  CjQHjg,  is  formed. 
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Oxidation  with  aqueous  dn'omic  acid,  alkaline,  or  acid  permanganate, 
or  dilute  nitric  acid  is  accompanied  by  the  production  of  a  caproic  acid, 
lower  fatty  acids  being  probably  produced  at  the  same  time.  The 
action  of  fuming  nitric  acid  upon  cannabinol  dissolved  in  cold  glacial 
acetic  acid  removes  one  carbon  atom  as  carbonic  anhydride,  and  pro- 
duces a  red,  amorphous  substance  which  gives  numbers  on  analysis 
agreeing  with  the  formula  C-^-.H.,gN.,Og.  This  substance,  when  boiled 
with  nitric  acid,  yields  a  light  i*ed  substance,  C^^-H^QNgOg,  which  upon 
further  oxidation  yields,  amongst  other  substances,  a  yellow  acid 
crystalline  compound,  C^.:.H^-N.,Og  which  forms  sparingly  soluble 
crystalline  sodium,  ammonium,  and  silver  salts  and  is  probably  a  di- 
nitrophenol,  and  a  compound,  C^^^H^^XO^,  the  properties  of  which 
agree  closely  with  those  of  the  "  oxycannabin  "  of  Bolas  and  Francis 
{Chem.  News,  1871,  24,  77).  This  compound  has  the  properties  of  a 
nitro-lactone,  as  has  been  already  shown  by  Diinstan  and  Henry 
{Proc,  loc.  cit.).  Corresponding  crystalline  potassium  and  silver  salts 
have  been  prepared  and  analysed.  The  name  cannabinic  acid  is 
pi'oposed  for  the  unnitrated  parent  oxy-acid. 

Amido-cannabinolactone,  C\jHjiO.,XHo,  is  obtained  in  colourless 
crystals  melting  at  119°,  when  the  nitro-lactone  is  reduced  either  by 
hydriodic  acid  or  by  tin  and  hydrochloric  acid.  The  base  is  readily 
recrystallised  from  hot  water,  its  salts  cannot  be  recrystallised  from 
water  without  decomposition ;  the  hydriodide  and  platinochloride  have 
been  analysed. 

*38.     "  Contributions  to  the  chemistry  of  thorium." 
By  Bohuslav  Brauner,  Ph.D. 

As  there  are  few  direct  methods  of  separating  the  elements  of  the 
rare  earths,  the  author  investigated  the  reaction  of  Bahr  (1864),  who 
showed  that  thorium  oxalate  is  easily  soluble  in  a  solution  of  ammo- 
nium oxalate.  Bunsen  (1876),  though  he  found  that  the  oxalates  of 
the  other  rare  earths  are  only  slightly  soluble  in  that  reagent,  had  to 
repeat  the  process  of  solution  many  times  to  obtain  a  product  which 
did  not  show  in  its  spark  spectrum  the  lines  of  other  elements. 

The  reaction  is  due  to  the  formation  of  a  double  thorium-ammonium 
oxalate,  decomposed  by  water,  and  existing  in  solution  only  in  the 
presence  of  free  ammonium  oxalate.  After  numerous  crystallisations, 
a  salt  was  obtained  having  the  formula  Th(a,0^)o-l- 2(JSrHJOoO^-H 
4Hp,  with  one-third  to  one-half  of  free  (XH^)^CoO^  +  H.,0.  Finding, 
however,  that  the  solution  readily  becomes  supersaturated,  a  compound 
having  the  formula  Th(C,OJo  + 2(NHJC,0^-f  7HA  was  obtained  in 
such  a  high  state  of  purity  that  from  its  analysis  the  atomic  weight  of 
thorium,  Th=  232-59,  could  be  calculated. 
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This  "complex"  salt  is  ammonium  thoi'oxalate.  It  is  decomposed 
by  water,  but  a  definite  quantity  of  the  soluble  product  of  decomposi- 
tion dissolves  the  insoluble  constituent,  so  that  one  part  of  water 
keeps  one  part  of  ammonium  thoroxalate  in  solution  if  an  additional 
half-molecule  of  free  ammonium  oxalate  is  present.  The  salt  forms 
two  hydrates,  in  accordance  with  Potilizin's  law  that  a  compound 
forming  supersatui-ated  solutions  exists  in  several  hydrate  forms,  one 
with  THoO,  the  other  with  4H.,0.  The  former  loses  water  in  air  of 
average  humidity,  passing  into  the  latter  form,  which  becomes 
anhydrous  in  perfectly  dry  air,  or  more  readily  at  100°,  without  loss  of 
ammonia.  On  heating  at  higher  temperatures,  large  quantities  of 
cyanogen  gas  are  evolved. 

The  amount  of  the  decomposition  of  the  salt  caused  by  increasing 
the  quantity  of  water  was  determined,  together  with  the  proportion 
of  ammonium  oxalate  required  to  prevent  decomposition.  Three  mols. 
of  ammonium  oxalate  form,  with  one  mol.  of  thorium  oxalate,  a  clear 
solution  in  300  mols.  of  water.  This  solution  is,  however,  supersatu- 
rated with  thorium  oxalate,  the  latter  separating  until  their  relative 
proportions  become  3'3  : 1.  A  convenient  method  for  the  purification 
of  thorium  may  be  based  on  these  results,  as  the  author  has  determined 
quantitatively  the  great  difference  in  solubility  between  the  oxalate  of 
the  feebly  basic  tetravalent  thoria  and  those  of  the  other  trivalent 
rare  earths  in  ammonium  oxalate.  The  rule  was  thus  established  : 
"  the  tendency  to  form  complex  oxalates  is  inversely  proportional  to 
the  basicity  of  an  earth."  This,  and  another  property  of  oxalates, 
that  their  stability  under  the  oxidising  action  of  nitric  acid  decreases 
considerably  with  an  increasing  basicity  of  the  earth,  was  utilised  for 
the  purification  of  thorium. 

On  precipitating  a  solution  of  ammonium  thoroxalate  with  oxalic 
acid,  an  acid  thorium  oxalate — thoroxalate  of  thorium  and  hydrogen — 
is  formed,  having  the  formula  Ii.^Th.2{G.20^)r^  -f-  9H2O.  On  using  mineral 
acids  (Glaser,  Zeit.  Anal  Chem.,  1897",  36,  216  ;  1898,  37,  25),  a  different 
result  is  observed. 


*39.     "  On  the  atomic  weight  of  thorium."     By  Bohuslav 
Brauner,  Ph.D. 

The  author  determined  the  purity  of  the  material,  obtained  as 
described  above,  by  the  spark  spectrum,  and  by  atomic  weight  deter- 
minations. He  determined  in  the  air-dry  oxalate  (a)  the  thorium 
tetroxide  by  heating,  and  (b)  the  percentage  of  C.^Og  by  means  of  a 
solution  of  potassium  pex*manganate.  The  first  series  of  experiments 
gave  concordant  results,  leading  to  the  value  Th  =  233-3,  a  value  not 
in  agreement   with   tbat   previously   obtained    by    him,   Th  =  232*59. 
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Further  study  showed  that  the  oxalate  used  was  contaminated  with 
basic  salt,  and  a  normal  oxalate  being  prepared,  the  following  values 
were  obtained  as  a  result  of  five  series  of  experiments  made  with 
different  preparations.  Th  =  232-50,  232-46,  232-45,  23231,  232-33, 
232-50,  232-44,  and  23235  ;  average,  Th  -  232-42. 

This  number  agrees  with  that  obtained  by  Kriiss  and  ISTilson, 
Th  =  232-45.  The  author  then  investigates  the  conditions  which  led 
him  to  obtain  the  high  value  in  the  first  series,  approaching  the  value 
of  Cleve,  Th  =  234-5.  The  work  of  other  investigators  is  vitiated  by 
untrustworthy  methods  and  impure  material. 

*40.     "On    the    compound    nature     of    cerium."       By    Bohuslav 

Brauner,  Ph.D. 

The  author  showed  in  1882  [Trans.,  41,  68  ;  Monats.,  3,  486)  that 
cerium  from  cerite  is  associated  with  an  element  whose  higher  oxide 
forms  yellow  and  lower  white  salts,  thougli  the  higher  oxide  is  far 
less  stable  than  cerium  tetroxide.  The  substance  is  found  with 
lanthanum  and  didymium  when  separating  cerium  by  Bunsen's  method. 
In  1885,  the  author  showed  (Trans.,  47,  879)  that  the  substance  remains 
in  the  mother  liquor  after  the  bulk  of  the  cerium  sulphate  has  crystal- 
lised, and  may  be  precipitated  from  it  by  alcohol.  Schiitzenberger  has 
repeated  the  author's  experiments  without  mentioning  his  name. 
After  applying  Debray's  method  of  separating  cerium  to  these  fractions 
and  again  fractionating,  the  author  obtained  substances  with  the 
following  values  for  the  atomic  weights.  The  method  employed  was 
the  analysis  of  the  oxalate,  and  the  determination  of  '  active  '  ozonic 
oxygen  by  Bunsen's  method  in  the  oxide  obtained  by  calcination, 
the  latter  number  being  given  in  parenthesis:  E'"  =140-25  (4-64), 
140-22  (4-65),  140-12  (4-81),  140  00  (4-65),  140-01  (459),  139-65 
(4-61),  13916  (4  01),  138-72  (4-51),  136-50  (3-31),  135-43  (3-93),  132-07 
(3-73),  130-70  (3-21).  As  the  value  of  the  atomic  weight  decreases, 
the  colour  changes  from  white  to  a  reddish-brown  orange. 

The  quantity  of  '  active '  oxygen,  therefore,  decreases  almost  in 
proportion  to  the  decrease  in  value  of  the  atomic  weight.  If  we  assume 
that  the  '  active '  oxygen  is  due  entirely  to  the  cerium  present, 
the  value  of  the  atomic  weight  of  the  other  element  may  be  calculated 
at  about  110.  The  author  has  thoroiighly  investigated  the  spark 
spectrum  of  the  lower  fractions,  but  has  found  no  characteristic 
line,  other  than  those  of  cerium.  In  one  case  only  were  traces 
found  of  the  two  characteristic  groups  of  lines  in  the  red  belonging  to 
yttrium.  No  appreciable  amount  of  yttria  could  be  found,  however, 
in  the  solution,  even  when  a  large  quantity  of  the  material  in  question 
was   treated   with  potassium   sulphate.     As   terbium   forms  a  higher 
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oxide  of  an  orange  colour,  the  colour  of  the  lower  fractions  of  cerium 
may  be  due  to  its  pi-esence,  but  as  its  atomic  weight  is  higher  than 
that  of  cerium,  another  earth  of  lower  atomic  weight  must  still  be 
present,  and  it  is  not  improbable  that,  like  gadoliuum,  this  element 
may  give  no  characteristic  spectrum.  The  recent  controversy  between 
Wyruboffi  and  Boudouard  {Compt.  rend.,  1897,  125,  2Mss.)  has  led  the 
author  to  publish  the  result  of  this  research,  which  has  occupied  him 
many  years. 

*41     "  On  praseodidymium  and  neodidymiiim."     By  Bohuslav 
Brauner,  Pli.D. 

Applying  Mendeleef's  method  of  crystallisation  of  the  double 
nitrates  with  ammonium  nitrate  to  a  mixture  of  lanthanum  and  didy- 
mium,  Auer  von  Welsbach  (1885)  succeeded  in  splitting  up  the  old 
didymium  into  "praseodym"  and  "  neodym."  Praseodidymium, 
according  to  him,  has  an  atomic  weight  Pr  =  143  "6,  and  forms  two 
oxides,  Pr^Og  and  Pr^Oy.  The  higher  oxide  is  black-brown,  the  lower 
forms  green  salts  with  a  characteristic  spectrum,  Neodidymium 
Nd  =  140"8  gives  only  one  oxide,  Nd^Og  with  pink  salts  possessing 
eleven  absorption  bands.  Nothing  of  importance  has  been  added  to 
our  knowledge  on  the  subject  during  the  last  11  years. 

The  author  spent  several  years  in  repeating  Welsbach's  work,  but 
last  year  he  obtained  from  Dr.  Waldron  Shapleigh,  in  Gloucester,  N.J., 
a  quantity  of  highly  purified  research  material. 

From  this  mixture  (40  grams  of  praseodidymium  oxide  with  20 
grams  of  lanthanum  oxide)  the  latter  was  removed,  the  former  being 
converted  by  fusion  with  nitre  into  the  oxide  ProO^.  This  was  puri- 
fied by  fractionating  with  ammonium  nitrate  solution,  ammonia,  and 
oxalic  acid. 

A  preliminary  determination  of  the  atomic  weight  gave  the  value 
Pr  =  140"8.  The  analysis  of  the  oxalate  and  the  synthesis  of  the  sul- 
phate gave  thirteen  numbers,  varying  between  14084  and  141*19,  the 
average  being  Pr  =  140-95.  The  lower  oxide,  ProOg,  is  of  a  beautiful 
pale  green  colour,  and  the  spectrum  of  its  green  salts  contains  the 
absorption  bands  X  =  5968,  5895,  4812,  4693  and  4447  (Rowl.) 
Praseodidymium  trichloride  gives  a  characteristic  spark  spectrum. 

Salts  of  the  trioxide  having  the  following  formula  have  been  pre- 
pared and  analysed  by  the  author: — Pr2(SOj3,  Pr.,(S0^)3 -F  6H2O, 
Pr.,(S04)3  +  8H.,0,      Pr(N03)3  +  SNH^NO.'-H  4H.,0,    "PrAcs  +  H^O, 

According  to  Professor  Vrba's  measurements,  the  salt  Pro(S0^)3  +  SHoO 
is  isomorphous  with  Y.>(SO^)3-t-8H.,0  and  other  sulphates  of  this  type. 
This  fact,  and  the  slight  solubility  of  the  oxalate  in  ammonium  oxalate, 
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prove  that  the  formula  of  the  lower  oxide  is  Pi'.2  03,  and  not  Pr204  or 
PrgOg,  in  which  cases  the  atomic  weight  would  be  188  or  235.  The 
tetroxide,  PrgO^,  obtained  from  the  nitrate  on  heating  to  a  tempera- 
ture of  440°,  or  by  fusion  with  nitre'at  400°,  is  jet-black,  but  it  becomes 
dark  brown  in  a  state  of  fine  division. 

Up  to  the  present,  only  its  basic  salts  have  been  obtained ;  the 
sulphate,  2Pr20^'S03  + 2IH2O,  and  the  basic  acetate  in  acetic  acid 
solution,  having  a  formula  which  may  be  represented  by  either 
AC3— Pr'^0— Pr^^— (OH)^,  or  Aca— Pr'^gO.,— OH  •  Ac  +  H2O.  The 
double  fluorides  are  being  investigated. 

It  is  of  the  greatest  importance  to  know  whether  the  tetroxide  is 
(a)  a  true  oxide  of  the  water  type,  with  ozonic  oxygen  (like  lead  tetr- 
oxide, Pb02),  in  which  case  the  praseodidymium  would  be  tetravalent, 
or  (b)  a  true  peroxide  of  the  hydrogen  peroxide  type,  with  ant- 
ozonic  oxygen  (like  barium  peroxide,  Ba02),  in  which  case  the  metal 
would  be  trivalent.  With  regai-d  to  the  firsb  view,  it  yields,  with 
dilute  acids,  free  oxygen,  and  the  solution  does  not  reduce  potas- 
sium permanganate  (negative  test  for  hydrogen  peroxide).  On  treat- 
ment with  concentrated  nitric  and  sulphuric  acids,  oxygen  containing 
much  ozone  is  evolved,  and  with  hydrochloric  acid  chlorine  is  set  free, 
arising  probably  from  the  decomposition  of  the  unstable  perchloride, 
PrCl^  ('2).  Like  other  ozonic  oxides  of  the  water  type,  it  presents  with 
hydrogen  peroxide  the  phenomenon  of  catalysis  in  the  presence  of 
dilute  sulphuric  acid,  a  quantity  of  the  hydrogen  peroxide  being 
oxidised,  strictly  equivalent  to  the  '  active '  oxygen  lost  by  praseo- 
didymium tetroxide  according  to  the  equation  :  Pr20^  +  H2O2  -1-  SHgSO^ 
4- Aq  =  Pr2(SOj3 -f  O2 -f  4H2O  4- Aq. 

On  the  other  hand,  praseodidymium  tetroxide  gives  with  ether, 
water,  sulphuric  acid,  and  potassium  bichromate  an  intensely  blue 
coloration  (Baresville's  reaction)  according  to  the  equation  ^^o^i  "^ 
3H2SO4  -f  Aq  =  Pr2(S04)3  +  H2O0  +  2H2O  +  Aq.  In  the  treatment,  there- 
fore, of  the  tetroxide  with  dilute  sulphuric  acid  both  reactions  take 
place  simultaneously,  and  the  result  is  the  evolution  of  oxygen, 
2Pr204  +  6H2SO4  +  Aq  =  2Pr2(S04)3  4-  O2  -t-  6H2O  +  Aq. 

Praseodidymium  tetroxide  is,  therefore,  an  oxide  of  a  new  kind, 
belonging  simultaneously  to  the  ozonic  oxides  of  the  water  type,  and 
to  the  antozonic  oxides  of  the  hydrogen  peroxide  type ;  it  is,  in  fact, 
the  missing  link  between  these  two  hitherto  entirely  different  types  of 
peroxides,  its  active  oxygen  being  at  the  same  time  both  entirely 
ozonic  and  entirely  antozonic. 

The  basic  acetate  of  the  tetroxide,  which  is  nearly  white,  and  in 
the  spectrum  of  which  the  blue  absorption  bands  are  invisible  when 
seen  by  reflected  light,  though  the  yellow  band  remains  unchanged  (an 
indication  of  the  complex  nature  of  praseodidymium),  is  the  salt  of  an 
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oxide  belonging  to  the  hydrogen  peroxide  type,  for  it  reduces  potas- 
sium permanganate  quantitatively  and  gives  Baresville's  reaction  for 
hydrogen  peroxide.  It  is,  however,  so  remarkably  stable  that  it 
does  not  part  with  all  its  active  oxygen  even  after  being  boiled  for  an 
hour  with  concentrated  caustic  potash  solution. 

As  regards  the  author's  neodidymium,  its  absorption  spectrum  con- 
tains the  bands  X=7283,  7080,  6905,  6368,  6279,  6247,  5788,  5323, 
5211,  5097,  5063  and  4280.  It  contains,  in  addition  to  these,  a  strong, 
sharp  band  of  wave-length  X  =  4694  which  differs  in  character  and 
position  from  the  praseodidymium  baud  A  =  4693.  Tliere  were  also 
traces  of  Pr  4812  and  Pr  4447,  Dy  4752  and  4605  (Sm.  series  1). 

The  value  of  the  atomic  weight  of  neodidymium  found  after  the  first 
purification  of  the  material  by  treatment  with  oxalic  acid  was  Nd  =  143  "4, 
after  another  purification,  Nd=143"63.  Its  lower  oxide,  having  the 
formula  NdgO.^,  is  of  a  beautiful  pink  colour  with  an  amethyst  tint, 
whereas  the  higher  oxide  contains  a  little  more  oxygen  than  corresponds 
to  the  formula  Nd.,05  (the  author's  old  DioO^).  Neodidymium  also 
gives  two  series  of  salts,  the  acetate  of  the  higher  oxide  being  nearly 
white.  According  to  a  quantitative  analysis,  by  comparing  the  intensity 
of  the  bands  the  author's  neodidymium  contained  2*9  percent,  praseodidy- 
mium, whereas  the  old  didymium  from  cerite  contained  in  100  parts  of 
the  oxide  78'8  parts  Nd^Og  and  only  21-2  per  cent,  Pr203. 

With  regard  to  the  position  of  these  elements  in  the  periodic  system, 
the  author  concludes  from  the  tendency  of  them  both  to  become  more 
highly  oxidised  than  would  correspond  to  the  formula;  Pi'oO^  and  NdoO^, 
that  praseodidymium  and  neodidymium  may  be  further  split  up.  This 
is  regarded  as  very  probable  by  all  rare  earth  chemists.  The  pure 
oxides  will  probably  be  found  to  have  the  formulas  Pr.,0-  and  IJ^dgO^, 
so  that  the  eighth  series  of  the  periodic  system  would  assume  the 
followin"  form  : — 


Cs. 

Ba. 

La.                     Ce. 

Pr. 

Nd. 

133 

137-4 

138-2           139-7 
Discussion. 

141 

143-6 

The  President  congratulated  Professor  Brauner  on  the  valuable 
scientific  results  he  had  presented  to  the  Society,  and  on  behalf  of  the 
members  expressed  their  appreciation  of  the  motives  which  had  induced 
the  author  to  come  all  the  way  from  Prague  to  communicate  four 
papers  of  such  great  importance  to  the  Chemical  Society.  He  wished 
him  success  in  the  continuation  of  such  laborious  and  intricate  inves- 
tigation. 


To 


42.  "Action   of   ammonia    and    substituted  ammonias  on  acetyl- 

uretliane."     By  George  Young,  Ph.D.,  and  Ernest  Clark. 

Acetylurethane  has  been  subjected  to  the  action  of  ammonia  and 
of  substituted  ammonias  under  varying  conditions  as  to  solvent, 
temperature,  and  pressure.  The  general  re.=;ults  of  the  investigation 
show  that  action  takes  place  principally  according  to  the  equation, 
MeCONHCOgEt  +  NH2R  =  MeCO  -NH-  CO  -NHR  +  EtOH.  Under  cer- 
tain conditions,  the  products  point  to  the  action  having  resulted  in 
the  formation  of  acetamidine  urethanes,  MeCO,XHCOoEt -fXHoIv 
=  Me(NHR)CIX*COoEt  +  HoO.  These  acetamidines  have  not  been 
isolated,  but  in  their  place  the  products  of  hydrolysis,  acetamide  and 
substituted  acetamides,  have  been  obtained,  Me(NHR)CIX*COoEt 
+  2H,0  =  Me-CO  -NHE  +  XH^  +  COo  +  EtOH.  Ammonia  and  methyl- 
amine  enter  into  action  most  easily,  piperidine,  aniline,  the  naphthyl- 
amines  and  phenylurea  less  so.  Acetylurea,  acetanilide,  and  diphenyl- 
amine  appear  to  be  without  action. 

43.  •' Formation  of  oxytriazoles  from  semicarhazides."     By  George 

Young,  Ph.D.,  and  Benjamin  Mitchell  Stockwell,  B.Sc. 

This  paper  contains  an  account  of  the  formation  of  oxytriazoles 
according  to  the  equation  R-NH-NH-CO-NH,  +  CgH.-CHO  +  0  = 
R(C6H5)-CoN,OH  +  2Hp  where  R  is  an  aromatic  radicle. '  The  follow- 
ing substances  are  described.  Paratohjlsemicarhazide,  m.  p.  187 — 188°. 
Acetylparatolylsemicarhazide,  m.  p.  212"5°.  Benzoylparatolylsemicarh- 
azide,  m.  p.  218^.  Paratolylazocarbamide,m.  p.  142^.  b-Phenyl-\-para- 
tolyl  S  oxytriazoJe,  m.  p.  242°.  Acetylphenylparatolyloxylriazole,  m.  p. 
112 — 113°.  BenzoyIphenylparatolyIoxytnazole,m..  T^.  132°.  Phenylpara- 
tolylethoxytriazole,  m.  p.  51 — 52°.  p-Naphthylsemicarbazlde,  m.  p.  225°. 
Phenyl-j^-na})ht]iyloxytriazole,  m.  p.  274 — 275°.  Acetyl  phenyl- P-najihthyl- 
oxytriazole,  m.  p.  142 — 143".  Benzoylphenyl-^-ncqyhthyloxytriazole,  m.  p. 
141 — 142°.  Metanitrophenylsemicarhazide,  m.  p.  195°.  Benzoyl meta- 
nitrophenylsemicarhazide,va..i^.  188 — 189°.  Metanitrophenylazocarhamide, 
m.  p.  168 — 169°.  b-Phenyl-\-rnetanitrophenyl-Z-oxytriazole,  m.  p.  235°. 
Acetyl phenylmetanitrojihenyloxytriazole,  m.  p.  130 — 132°,  Benzolymeta- 
nitrodi2)henyloxytriazole,  m.  p.  168°.  NitrodiphenyUthoxytriazole,  m.  p. 
96°. 

44.  "  Formation  of  aa'-dihydroxypyridine."     By  S.  Ruhemann. 

Ph.D.,  M.A. 

Ethylic  aa'-dihydroxydinicotinate  {Proc,  1898,  14,  47)  w]\en  boiled 
with  concentrated  hydrochloric  acid,  yields  the  hydrochloride  of  aa'-di- 
hydroxypyridine,   from    which    ammonia    sets    free    the   base    (m.   p. 
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192 — 193°).  The  same  substance  is  obtained  from  Guthzeit  and 
Dressel's  monethylic  ethoxypyridonedicarboxylate  [Annalen,  1891, 
262,  113)  by  boiling  hydrochloric  acid. 

45.  "  Position-isomerism  and  optical  activity ;  the  comparative 
rotatory  powers  of  diethylic  mono-benzoyl  and  mono-toluyl 
tartrates."     By  Percy  Frankland,  F.R.S.,  and  J.  McCrae,  Ph.D. 

The  authors  review  the  present  state  of  knowledge  concerning  the 
relative  rotatory  powers  of  the  phenyl  and  three  toluyl  derivatives  of 
optically  active  compounds,  and  point  out  that  whilst  of  the  three 
isomeric  toluyl  groups,  the  ortho-  has  almost  invariably  the  least,  and 
the  para-  the  greatest,  rotatory  influence,  the  rotatory  influence  of  the 
phenyl-group  is  in  some  series  greater,  and  in  some  less,  than  that  of 
any  one  or  of  all  of  the  toluyl  groups. 

As  a  contribution  to  this  study,  the  authors  have  prepared  the  com- 
pounds mentioned  above,  and  have  determined  their  rotations  in  a 
fused  state  over  a  wide  range  of  temperature,  whilst  they  have  also 
determined  the  molecular  weight  and  rotation  of  each  in  glacial  acetic 
acid  solution,  with  a  view  of  ascertaining  the  relative  rotations  of  the 
compounds  in  the  monomolecular  condition. 

The  following  are  the  specific  rotations  at  100'  for  each  of  the  com- 
pounds, as  well  as  of  diethylic  tartrate,  from  which  they  may  be 
regarded  as  derived. 

Diethylic  tartrate [ap^°  =  -f-    7-66°  [a]T  =  +  15-77° 

monobenzoyltartrate..  [a]%= -f  20-71°  [a]V= +17-69° 

mono-o-toluyltartrate .  [a]%  =  +  1 1-82°  [aj^°  =  +  1088° 

„     -m-  „  [a]%= -H 13-59°  [a]T= +12-57° 

,-,     -P-  „  [a]T  =  + 15-85° 

Thus  the  dextroi'otation  of  diethylic  tartrate  increases  with 
rise  of  temperature,  whilst  that  of  the  above  monacidyl  tartrates 
diminishes.  In  glacial  acetic  acid  solution,  the  benzoyltartrate 
has  a  lower  rotation  than  the  para-toluyltartrate,  but  otherwise 
the  above  order  of  the  rotations  is  unchanged.  In  all  cases  the 
rotation  in  glacial  acetic  acid  solution  was  considerably  lower  than 
that  of  the  pure  substance,  but  this  difference  is  not  attributable 
to  the  pure  substance  in  the  fused  state  being  associated,  for 
the  rotation  of  the  diethylic  monobenzoyltartrate  in  benzene  solu- 
tion was  even  lower  still,  and  yet  in  benzene  solution  it  is  more 
probable  that  there  would  be  association  than  in  glacial  acetic  acid. 
Thus  from  the  results  in  benzene  it  would  appear  that  association  of 
the  benzoyl  compound  is  attended  with  diminution  in  the  rotation,  so 
that  the  higher  rotation  of  the  liquid  benzoyl  compound  itself  cannot 
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be  due  to  association  also.  Neither  do  the  molecular  volumes  of  these 
compounds  point  to  association  when  interpreted  by  Traube's  formula. 
Diethylic  monobenzoyltartrate  has  been  previously  prepared  by 
Guye  and  Fayollat  {BvIL  Soc.  Chim.,  1895,  [iii],  13,  201),  their  pre- 
paration was  admittedly  impure,  and  yielded  a  very  much  lower  rota- 
tion and  melting  point.  It  was  first  prepared  by  Perkin  (T^roTW.,  1867, 
20,  138),  but  without  determining  the  rotation,  the  melting  point 
which  he  obtained  was  almost  exactly  the  same  as  that  found  by  the 
authors. 

46.     "The   action  of  di-isocyanates    upon  amido-compounds."     By 
H.  Lloyd  Snape,  D.Sc,  Ph.D. 

By  the  action  of  diphenylenedi-isocyanate  upon  phenyl- 
hydrazine  in  ethereal  solution,  dipheni/lenedi-phenylsemicarbazide, 
Ph  -NH-NH-  CO  -NH-  CgH^-  G^H^-NH-  CO  -NH-NH-Ph,  was  obtained. 
The  product  was  a  white  powder  which  was  insoluble  in  the  more 
common  organic  solvents.  It  gave  with  copper  sulphate  a  chocolate- 
brown  colour,  which  was  changed  to  green  on  the  addition  of  ammonia. 

Tolui/lenedi-phenylsemicarhazide,  Me*  Cj;IT3(XH'  CO  'NH-XH-Ph).,, 
(1:2:4)  was  prepared  by  acting  with  1:2:  4-toluylenedi-isocyanate  on 
an  ethereal  solution  of  phenyl-hydrazine.  The  px'oduct,  after  recrys- 
tallisation  from  alcohol,  consisted  of  colourless  crystals  which  decom- 
posed and  rose  in  a  capillary  tube  at  203^.  This  carbazide  also  was 
insoluble  in  the  more  common  organic  solvents,  with  the  exception  of 
alcohol,  in  which  it  was  difficultly  soluble.  With  copper  sulphate,  it 
gave  a  wine-red  coloration  which  changed  to  green  on  the  addition  of 
ammonia. 

1:2:  4: -BiphenT/l-toluylene-diurea,  Me-C6H3{NH-CO-NH-Ph)2,  was 
obtained  on  mixing  ethereal  solutions  of  aniline  and  toluylenedi- 
isocyanate.  The  product  was  recrystallised  from  alcohol ;  it  formed 
microscopic  needles  which  melted  at  261°  with  accompanying  decom- 
position.    It  was  difficultly  soluble  in  methyl,  ethyl,  and  amyl  alcohol. 

1  :2  :  4:-ToluyIenediurea,  Me-CgH3(NH*C0*NH.,).„  was  prepared  by 
treating  an  ethereal  solution  of  toluylenedi-isocyanate  with  ammonia 
and  crystallising  the  product  from  water.  Minute  crystals,  which 
melted  with  accompanying  decomposition  at  about  252°.  It  was 
sparingly  soluble  in  alcohol.  Lussy  had  previously  described  this 
reaction,  but  states  that  the  product  melts  at  220°. 

47.     "The  action  of  alkyl  iodides  on  silver  malate  and  on  silver 
lactate."     By  Thomas  Purdie,  F.R.S.,  and  G.  Druce  Lander,  B.Sc. 

The  object  of  this  research  was  to  discover  the  cause  of  the  abnor- 
mally high  optical  activity  of  the  ethereal  malates  and  lactates  pre- 
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pared  by  the  silver  salt  method.  An  abstract  of  the  first  part  of  the 
paper  treating  of  the  action  of  isopropylic  iodide  and  ethylic  iodide  on 
silver  malate  has  already  been  published  as  a  preliminary  note  (Proc, 
1896,  12,  219).  The  high  activity  of  the  malates,  thus  prepared,  is 
due  to  the  simultaneous  production  of  ethereal  salts  of  the  much  more 
active  alkyloxysuccinic  acids. 

The  silver  salt  of  inactive  lactic  acid  acts  in  a  similar  manner. 
With  isopropylic  iodide,  the  ethereal  salt  of  (n-  or  iso-)  propoxypro- 
pionic  acid  is  produced  in  considerable  quantity.  By  reactions  similar 
to  those  employed  in  the  case  of  silver  malate,  the  substance  was 
separated  from  the  ethereal  lactate  with  which  it  is  mixed,  and  identi- 
fied by  the  analysis  of  several  salts  obtained  from  it.  Evidence  was 
also  obtained  that  with  ethylic  iodide  the  ethylic  salt  of  ethoxypro- 
pionic  acid  is  produced,  though  in  this  case,  as  in  the  corresponding 
reaction  with  silver  malate,  it  was  not  possible  to  isolate  the  salts  in 
the  pure  state  owing  to  the  small  quantity  of  the  alkyloxy-acid  formed. 
The  authors  have  recently  effected  the  resolution  of  several  alkyloxy- 
propionic  acids  by  means  of  alkaloids,  and  find  that  these  acids  are 
highly  active  as  compared  with  lactic  acid.  Their  production  in  the 
reaction  above  referred  to  accounts  therefore  for  the  abnormal  activity 
of  the  ethereal  lactates  prepared  from  silver  lactate. 

The  reaction  seems  to  be  a  general  one  for  the  silver  salts  of  hydroxy- 
acids  {see  following  paper),  and  cannot  therefore  be  relied  on  for  the 
preparation  of  the  ethereal  salts  of  these  acids  in  the  pure  state.  With 
the  permission  of  Mr.  Brame,  the  authors  have  recently  extended  his 
experiments  on  the  action  of  alkyl  iodides  on  silver  tartrate.  The 
results  already  obtained  point  to  the  formation  of  dialkyloxysuccinates 
being  the  cause  of  the  abnormally  high  activity  of  the  ethereal  tar- 
trates thus  prepared.  The  authors  are  carrying  on  the  research  with 
the  view  of  throwing  light  on  the  reaction  by  which  the  alkyloxy-acids 
are  produced,  and  of  adapting  it,  if  possible,  for  the  direct  preparation 
of  optically  active  acids  of  this  kind  from  the  corresponding  active 
hydroxy-acids. 

48.    "  On  the  optical  rotations  of  methyl  and  ethyl  tartrates."     By 
J.  W.  Rodger  and  J.  S.  S.  Brame. 

TLe"authors,  in  attempting  to  prepare  the  alkyl  tartrates  in  a  high 
state  of  purity,  find  that  when  prepared  by  saturating  an  alcoholic 
solution  of  the  acid  with  hydrochloric  acid,  or  heating  the  acid  or  mono- 
substituted  ester  with  alcohol  in  sealed  tubes,  the  rotation  of  the  pro- 
duct is  much  lower  than  that  obtained  for  esters  prepared  by  the  action 
of  an  alkyl  iodide  on  silver  tartrate, 

Differences  of  the  same  nature  have  been  observed  by  J.  Wallace 
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Walker  {Trans.,  1895,  67,  914)  in  the  case  of  the  lactates,  aud  by 
Purdie  and  Williamson  [Trans.,  1896,  69,  818)  for  malates  and  lactates. 
With  alkyl  tartrates,  however,  the  difference  in  activity  is  much 
greater  than  with  lactates  or  malates.  Further,  the  rotation  for 
different  specimens  of  tartrates  prepared  by  the  silver  method  is  by  no 
means  constant,  although  every  precaution  was  taken  to  ensure  similar 
treatment  during  preparation. 

In  order  to  determine  any  other  differences  in  the  esters  prepared  by 
these  different  methods,  samples  of  methyl  tartrate  giving  these 
different  optical  activities  were  hydrolysed  with  excess  of  sodium 
hydrate,  when  the  products  of  hydrolysis  gave  practically  the  same 
rotations.  Secondly,  no  difference  in  the  refractive  indices  was  found  ; 
and  on  combustion  of  methyl  and  ethyl  tartrates  prepared  by  different 
methods  and  varying  widely  in  rotation,  no  real  difference  in  the  per- 
centage of  carbon  could  be  detected. 

These  abnormal  results  for  the  rotations  may  be  explained  on  three 
hypotheses.  The  low  rotation  of  the  ethereal  salts  prepared  by  hydro- 
chloric acid  saturc\tion  or  by  the  sealed  tube  method  may  be  due  to 
racemisation.  Second,  the  esters  from  the  silver  salts  may  be  isomeric 
with  and  more  active  than  those  prepared  by  other  methods  ;  or  thii'd, 
the  esters  prepared  from  silver  salts  may  be  contaminated  with  some 
much  more  optically  active  substance. 

The  first  hypothesis  is  precluded  by  the  constancy  of  the  rotations 
obtained  by  the  authors  for  specimens  prepared  by  three  different 
methods  and  the  agreement  with  the  rotations  observed  by  others  with 
these  substances.  The  second  is  improbable,  but  receives  some  support 
from  the  result  of  hydrolysis.  With  regard  to  the  third  hypothesis, 
Purdie  and  Lander  in  a  preliminary  note  on  the  action  of  alkyl  iodides 
on  silver  malate  [Proc.,  1896,  12,  221)  ascribe  the  higher  rotation  given 
by  the  malates  so  obtained  to  the  presence  of  ''  small  quantities  of  the 
ethereal  salts  of  the  highly  active  alkyloxy-acids."  The  same 
explanation  may  hold  with  the  tartrates,  in  which  case  these 
derivatives  must  be  highly  active,  for  they  can  only  be  present  in 
small  amount,  since  there  is  no  appreciable  rise  in  the  percentage  of 
carbon  found.  If  the  high  rotation  for  tartrates  prepared  from  silver 
salts  is  due  to  this  cause,  then  the  agreement  of  results  obtained  on 
hydi'olysis  is  only  a  coincidence. 
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ANNIVERSARY  MEETING. 

The  Anniversary  Meeting  will  be  held  on  Thursday,  March  31st,  at 
3  o'clock  in  the  afternoon. 


At  the  next    Ordinary   Meeting,    on    Thursday,  April    21st,  there 
will  be  a  ballot  for  the  election  of  Fellows. 
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CERTIFICATES  OF  CANDIDATES  FOR  ELECTION. 


N.B.^ — The  names  of  those  who  sigu  fi'om   "General  Knowledge" 
are  printed  in  italics. 

The  following  Candidates  have  been  proposed  for  election.     A  ballot 
will  be  held  on  Thursday,  April  21st. 


Coupe- Annable,  Henry  William, 
University  College,  Sheifiekl. 
Chemical  Assistant.  For  six  years  Chemical  Assistant  to  Prof. 
Williams,  University  College,  Sheffield.  Author  (jointly  with  Dr.  G. 
Young)  of  paper,  "  Formation  of  substituted  Oxytriazoles  from  Semi- 
carbazides,"  Proc,  1897,  also  paper  "  Benzoylphenylsemicarbazide," 
Trans.,  1897. 

W.  Carleton  Williams.  L.  T.  O'Shea. 

George  Young.  Fred  Ibbotson. 

William  H.  Gates. 

Abbott,  Albert, 

Church  Street,  Adlington,  Chorley,  Lancashire. 
Schoolmaster.     B.A.,  Oxford.     First   Class  in   Chemistry  in  Final 
Honour  School.  Formerly  Science  Master  at  the  Marling  School,  Stroud ; 
for  last  2^  years  Science  Master  at  the  Grammar  School,  Doncaster. 
J.  Mitchell  Wilson.  John  Watts. 

Y.  H.  Veley.  J.  E.  Marsh. 

W.  W.  Fisher.  John  William  Young. 
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Baskerville,  Charles,  B.S.,  Ph.D. 

University  of  North  Carolina,  Chapel  Hill,  N.C. 
Assistant  Professor  of  Chemistry  Univ.  of  North  Carolina,  Assist. 
Chemist  to  North  Carolina  Geolog.  Survey.  Grad.  in  Chem.  Univ.  of 
Ya,  P.G.Student  Yanderbilts  University.  Studied  in  1893  under  Dr. 
Eoiil  Fischer,  Univ.  of  Berliu.  Ph.D.,  Univ.  N.C.  1894.  Instructor  in, 
then  Assist.  Prof,  of  Chem.  Univ.  of  N.C,  Secy.  Section  C.  Am.  Assist. 
of  Adv.  Science.  Author  "  Separation  of  Zirconium  by  SO^," 
"  Rapid  Method  Determination  P.  in  Titaniferous  Iron  Ores,"  "  Re- 
actions between  Copper  and  HoSO^,"  "Reaction  between  Mercury  and 
H2SO4,"  and  others.  Co-author  with  Dr.  P.  P.  Venable,  "  Sulphites  of 
Zirconium,"  "Zirconium  Oxalates,"  &c. 

J.  W.  .Mallet.  W.  L.  Dudley. 

F.  P.  Venable.  Marcus  Benjamin. 

F.  P.  Duunington.  Jas.  Lewis  Howe. 


Brierley,  Joseph, 

Ashton  Road,  Failswortb,  Manchester. 
Assistant  Lecturer  in  Chemistry  at  the  Technical  College,  Hudders- 
tield.      B.Sc.  (Yictoria)  Associate  of  The  Owens  College. 
Harold  B.  Dixon.  G.  H.  Bailey. 

J.  H.  Wolf eu den.  S.  G.  Rawson. 

W.  U.  Ferkin,  junr. 

Campion,  Alfred, 

637,  Alexandra  Parade,  Dennistoun,  Glasgow. 
Chemist  to  Steel  Co.  of  Scotland,  Ltd.,  Blochairn  Works,  Glasgow. 
Three  years'  training  at  Finsbury  Technical  College,  London.  Chemical 
Lecture  Assistant  for  3i  years  at  R.I.E.  College,  Cooper's  Hill,  Staines. 
At  present  Chemist  at  Blochairn  Steel  Works.  Associate  of  the 
Institute  of  Chemistry. 

R.  Meldola.  Herbert  McLeod. 

J.  E.  Stead,  F.  E,  Matthews. 

F.  W.  Harbord. 

Caven,  Robert  Martin, 

University  College,  Nottingham  (private  address — The  Tower 
House,  Park  Row,  Nottingham). 
Lecturer  and  Demonstrator  in  Chemistry.  B.Sc.  Lond.,  F.I.C. 
For  upwards  of  two  years  Assistant  in  the  Laboratory  of  the  City 
Analyst,  Birmingham.  Since  September,  1895,  Lecturer  and  Demon- 
strator in  Chemistry,  Nottingham.  Author  of  the  following  papers  : 
January,  1896,  J.iS.C.I.,    "  On  some  Properties  of   Ferric  Phosphate." 
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January,  IS97,  J.S'.C. I.,  "  Some  Properties  of  Certain  Metallic  Phos- 
phates," in  conjunction  with  A.  Hill.  November,  1897,  Proc,  "The 
Action  of  Magnesium  on  Cupric  Sulphate  Solution,"  in  conjunction 
with  F.  Clowes,  D.Sc.  December,  1897,  J.S.C.I.  "The  Estimation 
of  Cuprous  Oxide  by  means  of  Standard  Potassium  Permanganate 
Solution,"  in  conjunction  with  A.  Hill. 

Frank  Clowes.  F.  Stanley  Kipping. 

Alfred  Hill.  J.  J.  Sudborough. 

William  A.  Tilden.  L.  Archbutt. 

Hudson-Cox,  Fredk., 

67,  Surrey  Street,  Sheffield. 
Analytical  Chemist.     For  three  years  a   Student  of  Chemistry  at 
the  School  of  the  Pharmaceutical  Society,  and  for  one  year  a  Student 
of  Physics  at  University  College,  London.     Associate  of  the  Institute 
of  Chemistry.     Assistant  to  Mr.  A.  H.  Allen. 

Wyndham  R.  Dunstan.  Arthur  P.  Luff. 

Thos.  Stevenson.  Alfred  H.  Allen. 

G.  E.  Scott-Smith. 

Dudley,  Charles  Benjamin, 

Drawer  334,  Attoona,  Penn,,  U.S.A. 
Chemist,  Pennsylvania  Railroad]  Company.  Ph.D.  from  Sheffield 
Scientific  School  of  Yale  College,  1874.  Insti-uctor  Univ.  of  Penn., 
1875.  Chemist  Penna.,  R.R.Co.,  1875  to  date.  Published  investiga- 
tions on  the  Chemistry  and  "Wear  of  Steel  Rails,  1878 — 82.  Also  a 
series  of  articles  on  "  Chemistry  applied  to  Railroads"  in  1889 — 1897. 
Many  isolated  papers  on  various  Metallurgical  and  Chemical  subjects. 
Prest.  Am.  Chemical  Society,  1896  and  1897. 

Charles  F.  Chandler.  S.  A.  Goldschmidt. 

H.  T.  Yulte.  Jas.  S.  C.  Wells. 

Arthur  H.  Elliott.  Elwyn  Waller. 

Fleming,  John  Arnold, 

Britannia  Pottery,  Glasgow. 
Potter,  Practical  Manager  of  a  Pottery,  Studied  Analytical 
Chemistry  under  Dr.  Readman,  Edinburgh,  Attended  Dr,  Stevenson 
Macadam's  Lectures  in  Edinburgh,  taking  the  First  Class  Medal  of  the 
year,  and  have  continuously  made  chemical  investigations  in  connection 
with  my  work. 

Stevenson  Macadam.  John  ClarJc. 

G.  H.  Gemmell.  A.  Himiboldt  Sextov. 

R.  R.  Tatlock,  G.  G.  Henderson. 

Edw.  C.  C.  Stanfoi'd. 
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Garside,  Arthur  Leonard  Harry, 

C/o  Messrs.  Lawes  and  Co.,  Ltd.,  Barking  Creek,  Essex. 
Analytical  Chemist.     Formerly  Student  in  Chemistry,  Physics,  &c., 
at  the  Vivian  Institute,  Torquay,  under  0.  W.  Priestley,  Esq.,  B.Sc, 
A.R.C.S.  (Lond.)  and  at  other  Institutions.     From  1895 — 97  Demon- 
strator in  Chemistry,  &c.,  at  the  Science  and  Art  Schools  of   Torquay 
and   Paignton.     Since   March,  1897,  Assistant  Chemist  to  the  Lawes' 
Chemical  Manure  Co.,  Ltd.,  and  Lawes'  Chemical  Co.,  Ltd. 
Otto  C.  J.  G.  L.  Overbeck.        C.  W.  Priestley. 
Vincent  Edwards.  J.  Theo.  Hewitt. 

Walter  D.  Severn.  Frank  Dixon. 

F.  Najner  Sutton. 

Gidden,  William  Thomas, 

108,  Vicarage  Road,  Langley,  Birmingham. 
Chemist  to  the  British  Cyanides  Company,  Oldbury.  Five  years 
Student  of  Chemistry  at  Central  Technical  College  ;  Diploma  of 
Associate  of  City  Guilds  Institute  in  Department  of  Chemistry. 
Assistant  Demonstrator  in  Chemistry,  East  London  Technical  College, 
Session  1896 — 1897.     Now  Chemist  to  British  Cyanides  Company. 

Henry  E.  Armstrong.  Gerald  T.  Moody. 

William  H.  Davis.  Sidney  Williamson. 

James  C.  Philip.  William  J.  Pope. 

Guthrie,  Alexander,  B.Sc, 

Becking,  Braintree,  Essex. 
Manager  of  Saml.  Courtauld  &  Co.'s  (Ltd.)  Crape-finishing  Works. 
For  over  four  years  studied  Chemistry  practically  in  Glasgow  and 
Leipzic.  For  two  years  Chemist  and  Sub-Manager  in  Fish-Products 
Factory.  Over  two  years  Sub-Manager  in  Chemical  Manufacturing 
Works.  For  two  years  Manager  of  White-Lead  Works.  Four  years 
in  charge  of  Silk  Dyeing  and  Finishing. 

John  Ferguson.  James  J.  Dobbie. 

G.  G.  Henderson.  C.  M.  Aikman. 

Edmund  J.  Mills. 
Heaton,  John, 

81,  Garmoyle  Eoad,  Liverpool. 
Brewer  and  Brewers'  Chemist.  Two  years  and  a  half  Student  of 
Chemistry  under  Mr.  P.  J.  Beveridge,  M.A.,  B.Sc,  Laboratories  Cowley 
Schools.  A  course  of  lectures  on  Organic  Chemistry  and  Physics 
Owens  College.  Honours  Technical  Brewing,  May,  1897,  City  Guilds 
Institute. 

John  Heron.  Arthur  E,.  Ling. 

Walter  J.  Sykes.  Prosper  H.  Marsden. 

Leonard  Temple  Thorne.  Chas.  E.  Eastick, 

Bernard  Dyer. 
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Hislop,  Lawrence, 

Gas  Works,  Uddiugston. 
Engineer  and  Manager  to  Bothwell  and  Uddingston  Gas  Company, 
Ltd.  Received  myti-aining  in  Chemistry  (both  Inorganic  and  Organic) 
in  Glasgow  and  "West  of  Scotland  Technical  College  under  T,  A. 
Cheetham,  Esq.,  F.C.S. ;  then  for  a  short  time  in  Messrs.  Tatlock's 
Laboratory,  Glasgow.  For  last  five  years  (in  present  situation)  have 
been  engaged  in  Analytical  work,  such  as  Coal  Analysis,  Gas 
Analysis,  (fee,  &c. 

Thos.  A.  Cheetham.  Archd.  E,,  Ormiston. 

James  Knight.  J.  Watson  Napier. 

William  E.  Kay. 

Hodgson,  Harry  Pearson, 

Caldew  Bank,  Cummersdale,  Carlisle. 
Works  Chemist.     Completed  a  three  years'  course  of  Chemistry  at 
Owens  College.      Assisted  Professor  Perkin  and  Dr.  Thorpe  in  their 
work  on    i-Camphoronic    Acid.     In    Leopold    Cassella's   Dye    Works 
at  Frankfurt-a-M. 

Harold  B.  Dixon.  D.  Lawrence. 

W.  H.  Perkin,  jun.  G.  H.  Bailey. 

A.  William  Gilbody. 

Hyland,  John  Shearson,  Ph.D.,  M.A.,  P.G.S. 
11,  Powis  Square,  Bayswater,  London,  W. 
Mining  Engineer  and  Metallurgist.  Studied  Chemistry  at  the 
University  of  Leipzig,  taking  his  degree  in  Chemistry,  Physics,  and 
Mineralogy.  Author  of  original  investigations  on  the  Chemical  Con- 
stitution of  Minerals,  vide  Tschermak's  Mittheil,  10,  88,  and  Scientific 
Proceedings  of  the  Royal  Dublin  Society,  6. 

W.  N.  Hartley.  Edward  Davies. 

Henry  A.  Miers.  Lazarus  Fletcher. 

William  Crookes. 

Jee,  Edwin  Charles, 

4.5,  Pepys  Road,  New  Cross,  S.E. 
Engaged  in  Chemical  Research   at  the  Central  Technical  College. 
B.Sc.  (Loudon).    Late  Assistant  Master  and  Science  Teacher  at  Orms- 
kirk  Gi"ammar  School,  South  Lancashire. 

Chas.  E.  Browne.  Henry  E.  Armstrong. 

Gerald  T.  Moody.  William  J.  Pope. 

Sidney  Williamson  Arthur  Lapworth. 

W.  Palmer  Wynne. 
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Jessop,  Samuel  Morton, 

12,  Hanson  Terrace,  Wakefield. 
Laboratory  Assistant,  County  Council  Laboratory,  County  Hall, 
Wakefield.  Engaged  during  past  five  years  on  the  systematic  in- 
vestigations instituted  by  the  West  Riding  of  Yorkshire  County 
Council  into  (a)  Purifi.cation  of  Rivers,  and  (6)  Plumbo-solvent  Action 
of  Moorland  Water  Supplies.  Holds  eight  Certificates  for  the  Science 
and  Art  Department's  Examinations  in  Chemistry,  including  First 
Class  Honours. 

E.  Frankland.  B.  A.  Burrell. 

Alfred  H.  Allen.  Thomas  Fairley. 

Edward  M.  Chaplin.  Frank  Clowes. 

Jones,  Edward, 

Yine  Cottage,  Tudor  Road,  Kingston-on-Thames. 
Analyst.     Bachelor  of  Science,  London  University.     Fellow  of  the 
Institute  of  Chemistry.    For  sixteen  years  Analyst  in  the  Government 
Laboratory,  London. 

T.  E.  Thorpe.  C.  Proctor. 

R.  Bannister.  J.  Woodward. 

H.  J.  Helm.  E.  Grant  Hooper. 

Jones,  William, 

2'J,  High  Street,  Wavertree,  Liverpool. 
Chemist    and   Dentist.       Pharmaceutical    1874,    Dental    1878.       I 
desire  admission  to  Chemical  Society  in  order  to  read  the  publications 
of  the  Society,  and  so  keep  in  touch   with  the  latest  discoveries  of 
Chemical  Science. 

Arthur  W.  Warringtou.  John  W.  Towers. 

Jos.  F.  Burnett.  Jmnes  Grant. 

Herbert  W.  Seely.  F.  C.  Uartmann. 

John  Hargreaves. 

Lowry,  Thomas  Martin, 

28,  St.  Lawrence  Road,  W.  Kensington,  W. 
Assistant  in  the  Chemical  Department  of  the  Central  Technical 
College,  London,  S.W.  Diploma  of  the  City  and  Guilds  of  London 
Institute,  London  University,  B.Sc,  with  First  Class  Honours  in 
Chemistry  and  Second  Class  Honom-s  in  Physics.  Work  on  Chlor- 
bromcamphor  and  on  Xitrocamphor  {Proc,  1897,  13,  159). 
Henry  E.  Armstrong.  W.  J.  Pope. 

Gerald  T.  Moody.  Sidney  Williamson. 

F.  StanleytKipping. 
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Masson,  George  Henry, 

22,  Lauriston  Place,  Edinburgh. 
Doctor  of  Medicine,  Master  of  Surgery,  Edinburgh;  Bachelor  of 
Science  in  the  Department  of  Public  Health,  Edinburgh.  Late  Govern- 
ment Analyst  under  Food  and  Drugs  Act,  and  Assistant  to  the  Govern- 
ment Analyst,  Port  of  Spain,  Trinidad,  B.W.I.  Late  Student  Public 
Health  Laboratory,  Edinburgh  University.  Senior  Medallist,  Class 
of  Practical  Chemistry,  Edinburgh  University,  Session  1891 — 1892. 

Alex.  Crum  Brown.  Leonard  Dobbin. 

John  Hunter,  John  S.  Ford. 

Hugh  Marshall.  G.  H.  Gemmell. 

Mitchell,  Albert  Henry, 

Martin's  Lane,  Tiverton,  Devon. 
Science  Master.  Have  been  engaged  in  teaching  Chemistry  since 
1890,  and  for  the  last  three  years  as  Chemistry  Master  at  the  Tiverton 
Technical  School.  B.Sc.  (London)  and  Honours  South  Kensington 
Organic  and  Inorganic  Chemistry.  Author  of  Quantitative  Exercises 
for  Beginners,  Parts  I.  and  II.  Student  at  the  Owens  College  (Even- 
ing Classes)  1891  and  1892. 

Arthur  Harden.  F.  Gossling. 

G.  H.  Bailey.  Geo.  Stubbs. 

J.  Woodward.  H.  B.  Dixon. 

Parker,  Alfred  James, 

21,  East  Hill,  Dartford,  Kent. 
Analytical  Chemist.  Three  years'  training  Finsbury  Technical 
College,  1st  Prizeman  in  Inorganic  and  Analytical  Chemistry  and 
Organic  Chemistry.  Honoursman  in  Practical  Inorganic  Chemistry, 
South  Kensington.  Six  years  Messrs.  BuiToughs,  Wellcome  and  Co., 
Manufacturing  Chemists,  Dartford,  Kent,  Analytical  Laboratory,  and 
Chemist  to  the  Physiological  Department,  One  and  a-half  ^  years 
Messrs.  Parke,  Davis  and  Co.,  Manufacturing  Chemists,  North 
Audley  Street,  W,,  and  Detroit,  U.S.A.,  Consulting  Chemist  and 
Superintendent  of  Laboratory. 

J.  H.  Robbins.  li.  Bannister. 

R.  Meldola.  H.  J.   Helm. 

F.  Harwood  Lescher.  J.  Woodward. 

Paters,  Walter  Charles  Cross, 
14,  Trinity  Square,  S.E. 
Demonstrator  of  Public  Health  at  Guy's  Hospital. 
Thos.  Stev^euson.  John  Wade. 

Charles  E.  Groves.  Arthur  R.  Ling. 

William  J.  Pope. 
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RatclifFe,  Walter, 

21,  Mawdsley  Street,  Bolton. 
Analytical  and  Consulting  Chemist,  Assayer,  ifcc.      Chemist  to  the 
Bolton  Corporation.     Late  Chemist  to  the  Dominion  Cotton  Mills  Co., 
Montreal. 

George  J.  Allen.  Charles  A.  Fogg. 

William  B.  Mason.  Harold  Rostron. 

Jno.  L.  Whiteside. 


Smith,  Francis  Pitt, 

77,  Woodland  Avenue,  New  Rochelle,  N.Y.,  U.S.A. 
Bachelor  of  Philosophy  in  the  course  of  Analytical  and  Applied 
Chemistry,  School  of  Mines,  Columbia  University,  1888.  Tutor  in 
Chemistry,  Columbia  University,  1897 — 98.  Analyst,  New  York  City 
Board  of  Health,  1890—91.  Chemist,  U.S.  Navy  Department, 
1892 — 95.  Papers  :  Editor,  Anthony's  Photogra2)hic  Bulletin,  1893, 
"  Paint  as  a  Protection  for  Iron,"  the  Engineers'  Club  of  Philadelphia. 
Nov.  16th,  1895. 

Charles  F.  Chandler.  Arthur  H.  Elliott. 

Jas.  S.  C.  Wells.  Hermann  T.  Vulte. 

Elwyn  Waller.  S.  A.  Goldschmidt. 


Smith,  Thomas  De, 

Eastbourne  College,  Eastbourne. 
Natural  Science  Master.     B.A.,  late  Scholar  of  Jesus  College,  Cam- 
bridge.    1st  Class  Natural  Science  Tripos.     1st  and  2nd  M.B.  Exami- 
nations, including  Pharmaceutical  Chemistry.     Natural  Science  and 
Mathematical  Master,  Eastbourne  College. 

M.  M.  Pattison  Muir.  G.  S.  Turpin. 

S.  Pvuhemann.  R.  S.  Morrell. 

Charles  T.  Heycock.  J.  E.  S.  Tuckett. 


Somerville,  Henry, 

33,  Vincent  Square,  S.W. 
Lecturer  on   Chemical   Physics  at  Westminster    Hospital  Medical 
School.     Senior  Lectui-er  on  Chemistry  United  Westminster  School. 
B.Sc.  (London) — [Chemistry  and  Physics]. 

A.  Dupre.  Jervis  E.  Foakes. 

C.  F.  Cross,  Edward  Be  van. 

H.  Wilson  Hake. 
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Spivey,  William  Thomas  Ne^wton, 

5,  Trumpington  Street,  Cambridge. 
M.A.  Trinity  College,  Cambridge.    Demonstrator  to  the  Jacksonian 
Professor  of  Natural  Philosophy,  Cambridge. 

James  Dewar.  W.  J.  Sell. 

G.  D.  Liveing.  H.  J.  H.  Fenton. 

Thomas  H.  Easterfield. 

St.  John,  Harry, 

Thornfield,  Sunderland. 
Wine  and  Spirit  Merchant,  Bx-ewer  and  Analytical  Chemist.  Two 
years'  Certificate  of  attendance  at  Durham  College  of  Science  in 
Chemistry,  Physics,  and  Mathematics.  Two  years'  pupilage  at  two 
Breweries  in  Practical  Brewing.  Two  years'  pupilage  in  Analytical 
Chemistry  applied  to  Brewing.  Two  years'  pupilage  in  Analytical 
Chemistry  under  London  Analyst.  Certificates  from  South  Kensington 
in  Organic  and  Inorganic  Analysis,  Advanced.  Member  of  the  Society 
of  Chemical  Industry.  General  Manager,  Head  Brewer,  and  Analyst 
to  firm  of  William  St.  John  for  past  six  years. 

W.  Dixon.  W.  H.  Blake. 

C.  Ranken.  H.  0.  Hale. 

William  Fowler.  Chas.  Wm.  Sutton. 

Walker,  Samuel, 

126,  Gilmore  Place,  Edinburgh. 
M.A.,  B.Sc,  Edin.  Teacher  of  Chemistry  in  George  Heriot's 
Hospital  School,  Edinburgh.  For  seven  years  Teacher  in  Perth 
Academy,  and  in  Sharp's  Institute,  Perth,  and  Lecturer  to  Science 
and  Art  Classes  in  Chemistry,  &c.  For  twelve  years  Chemistry  Master 
in  Heriot's  School,  Edinburgh.  Assisted  the  late  Prof.  Carnally  in  his 
investigations  on  some  Derivatives  of  Diphenyl. 

Alex.  Crum  Brown.  Leonard  Dobbin.     . 

Andrew  Thomson.  J.  Gibson. 

W.  H.  Perkin,  jun.  Hugh  Ma/rshall. 

Williamson,  John  Alexander, 

81,  Cheverton  Road,  Upper  Hollo  way,  N. 
Analytical  Chemist.  Student  at  Glasgow  University  two  years 
under  Prof.  J.  Ferguson,  M.A.,  and  Prof.  G.  G,  Henderson,  M.A., 
D.Sc,  F.I.C.  ;  five  years  under  R.  R.  Tatlock,  F.R.S.E.,  F.IC,  F.C.S., 
Glasgow ;  one  year  as  Chemist  in  A^kam-in  Furness  Iron  Works, 
Lancashire  ;  two  and  a  half  years  Laboratory  Chemist,  and  Chemist  in 
charge  of  manufacture  to  the  British  Explosives  Synd.,  Pitsea,  Essex. 


At  present  Analyst  to  Messrs.  Baird  and  Tatlock,  London.    Publication 
in  J.S.G.I.  1894,  p.  1098. 

E,.  K.  Tatlock.  John  Ferguson. 

G.  G.  Henderson.  Wm.  Kintoul. 

W.  R.  Lang.  Horatio  Ballantyne. 

W.  Mackean. 

Wood,  Thomas  Barlow, 

Caius  College,  Cambridge. 
Lecturer   on  Agricultural   Chemistry.     M.A.    Caius  College,   Cam- 
bridge. 

James  Dewar.  W.  J.  Sell. 

G.  D.  Liveing.  H.  J.  H.  Fenton. 

Thomas  H.  Easterfield. 

Woodhead,  Samuel  AUinson, 

Agricultural  College,  Uckfield,  Sussex. 
Science  Lecturer  and  Analyst  for  the  County  of  East  Sussex. 
Lecturer  in  Chemistry  (General  and  Agricultural)  at  the  Agricultural 
College,  Uckfield.  Science  Master  at  the  Uckfield  Grammar  School. 
Bachelor  of  Science  (Durham).  Prizeman  in  Practical  Chemistry. 
Public  Aualyst  for  the  County  of  East  Sussex  and  Town  of  Hove. 
Author  of  paper  on  Agricultural  Chemistry. 

P.  Phillips  Bedson.  F.  C.  Garrett. 

Saville  Shaw.  E.  H.  Farr. 

R.  Greig  Smith.  John  M.  Thomson. 
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March  31st,  1898.     Aniversary  Meeting.     Professor  Dewar,  F.R.S., 

President,  in  the  Chair. 

Mr.  W.  G.  McMillan  and  Dr.  Thorne  were  appointed  Scrutators, 
and  a  ballot  was  opened  for  the  election  of  Officers  and  Council  for 
the  ensuing  year,  the  ballot  being  closed  at  the  conclusion  of  the 
President's  addi-ess. 

The  Presidext,  in  beginning  his  address,  remarked  that  the  papers 
submitted  to  the  Society  during  the  past  session  included  original 
work  in  all  branches  of  Chemical  Science.  They  have  been  con- 
tributed, not  only  from  the  laboratories  of  the  older  Universities  of 
Oxford  and  Cambridge,  but  also  from  the  University  Colleges  and 
other  institutions  throughout  the  country.  The  publications  of  the 
Society  are,  therefore,  a  complete  record  of  English  Chemical  Science, 
and  of  the  researches  pursued  at  different  educational  centres  through- 
out the  country. 

The  Proceedings  is  now  the  medium  of  publication,  not  only  of 
abstracts  of  papers  which  will  subsequently  appear  in  the  Transactions, 
but  also  of  the  rapid  publication  of  short  papers  and  preliminary 
notices. 

The  rule,  which  came  into  force  last  year,  requiring  that  authors 
rihall  deposit  their  papers  and  abstracts  with  the  Secretaries  before 
they  are  officially  announced  for  reading  at  a  meeting,  has  worked 
well ;  it  has  made  it  possible  to  expedite  the  publication  of  the 
Proceedings,  and  to  send  advance  proofs  to  the  authors  for  correction. 

The  meetings  have  been  well  attended,  the  meeting-room  being  often 
quite  full.  Occasionally,  interesting  discussions  have  taken  place,  but 
as  so  many  of  our  papers  deal  with  details  and  matters  of  fact, 
anything  like  a  debate  must  necessarily  be  of  rare  occurrence. 
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The  following  past  Presidents,  Lord  Playfair,  Dr.  A.  W.  Williamson, 
Sir  E.  Frankland,  Dr.  W.  Odling,  Sir  F.  A.  Abel,  Dr.  J.  H.  Gladstone, 
Sir  J.  H,  Gilbert,  this  year  complete  a  connection  of  50  years 
with  the  Society.  To  mark  its  sense  of  the  great  services  they  have 
rendered  to  Chemical  Science,  the  Council  has  resolved  to  entertain 
them,  in  the  name  of  the  Society,  at  a  dinner  on  June  9th,  given  to 
commemorate  their  half-century  of  Fellowship  of  the  Society. 

During  the  past  year  the  Council  has  had  under  consideration  the 
question  of  a  revision  of  the  Bye-laws.  A  Committee  was  appointed 
eai-ly  in  the  year,  which  has  met  several  times  during  the  session,  but, 
in  view  of  the  wider  questions  which  have  occupied  the  attention  of 
the  Council,  they  have  not  been  able  to  complete  their  report. 

During  the  session  a  section  of  the  Fellows  residing  at  a  distance 
from  London  have  expressed  a  desire  to  take  part  in  the  election  of 
Officers  and  Council,  without  being  foi'ced  to  undertake  a  journey  to 
London  to  register  their  votes  at  the  Annual  General  Meeting.  A 
Memorial  was  drawn  up,  asking  the  Council  to  prepare  and  lay  before 
the  Society  a  Bye-law  enabling  Fellows  to  record  their  votes  by  post. 
This  Memorial  was  signed  by  5-iO  Fellows,  of  whom  400  resided  outside 
the  London  district.  In  the  meantime,  the  Bye-law  Committee  had 
taken  steps  to  ascertain  the  powers  of  the  Society  in  this  matter  under 
their  Charter.  They  were  legally  advised  that  any  Bye-law  framed 
to  admit  voting  by  post  or  proxy  would  be  repugnant  to  the  Charter, 
and  therefore  invalid. 

When  the  Memorial  was  presented  to  the  Council,  a  covering  letter 
contained  another  suggestion,  viz.,  that  it  might  probably  be  necessary 
to  obtain  a  Supplemental  Charter,  in  order  to  enable  the  Council  to 
carry  out  the  wishes  of  the  Memorialists.  This  suggestion  was  seriously 
considered  by  the  Council,  and  further  legal  opinion  was  taken  on  the 
subject.  They  were  advised  that  no  application  for  a  Supplemental 
Charter  which  was  not  supported  by  the  practically  unanimous  wish  of 
the  Fellows  would  be  listened  to  by  the  Privy  Council.  They  have 
since  been  further  advised  that  it  would  be  ultra  vires  on  their  part  to 
expend  any  part  of  the  funds  of  the  Society  in  applying  for  a  Supple- 
mental Charter.  All  the  documents  relating  to  the  Memorial  and  the 
various  legal  opinions,  together  with  the  decisions  of  the  Council,  have 
already  appeared  in  the  Proceedings,  pp.  1,  33,  61  (this  volume). 

The  following  eminent  foreign  chemists,  whose  names  are  familiar 
to  us  all  as  of  those  who  have  advanced  knowledge  in  various 
departments  of  our  science,  were  elected  Foreign  Members  in  January 
of  this  year,  bringing  the  total  number  of  Foreign  Members  of  the 
Society  up  to  38  :  Professors  S.  Arrhenius;  Th.  Curtius;  A.  P.  N. 
Franchimont ;  W.  Korner ;  W.  Markownikoff;  N.  A.  Menschutkiu;  H. 
Moissan ;  W.  Ostwald  ;  F.  M.  Pvaoult ;  I.  l\emsen  j  W.  Spring  ;  L.  J. 
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Troost ;  P.  Waage ;  J.  D.  van  der  Waals.  The  Society  has  lost  a 
Foreign  .Aleraber  by  death  :  Professor  Victor  Meyer,  one  of  the  most 
brilliant  and  original  of  the  modern  school  of  chemists.  The  Kekule 
Memorial  Lecture  has  been  delivered  by  Professor  Japp.  It  has 
been  resolved  that  the  Memorial  Lectures  delivered  up  to  1896 
shall  be  bound  and  published  as  Vol.  I.  of  the  Society's  Memorial 
Lectures  as  soon  as  possible. 

The  Council  have  nominated  the  Treasurer  and  Editor  as  delegates 
for  the  Society  to  the  National  Committee  appointed  by  the  Royal 
Society  to  prepare  a  Catalogue  of  Scientific  Literature, 

The  remainder  of  the  President's  address  was  devoted  to  an  account 
of  recent  advances  in  Low  Temperature  Research,  which  will  sub- 
sequently appear  in  the  Transactions. 

The  numerical  strength  of  the  Society  was  as  follows  :— 

Number  of  Fellows,  March  31st,  1897    2079 

,.  ,,  since  elected    114 

,,  :,  reinstated  by  Council 4 

2197 
Removed  on  account  of  non-payment  of  two 

annual  subscriptions 17 

Withdrawn     22 

Deaths    18 

57 

Number  of  Fellows,  March  31st,  1898  2140 

Foreign  Members 38 

Fourteen  Foreign  Members  were  elected  during  the  year. 

The  names  of  those  removed  were  : — J.  Burgess  ;  T.  R.  Carswell  • 
L.  B.  Dutson  ;  W.  T.  Gibbs ;  R.  B.  Greaves  ;  T.  B.  Hall ;  E.  H.  Hill  •' 
P.  Hudson;  C.  W.  Lee;  D.  C.  Mackenzie;  W.  M.  Martin;  R.  A. 
Rouillard ;  J.  W.  Slater ;  J.  W.  Smith ;  R.  M.  Sumner ;  W.  Virtue  ; 
W.  H.  Walden. 

The  following  have  withdrawn  : — C.  L.  Barnes  ;  J.  C.  Cain  ;  \V. 
Johnstoun  Coombes ;  E.  C.  Copas ;  J.  H.  Freeman ;  D.  St.  J.  Grant ; 
A.  L.  Guiterman ;  James  Hall ;  John  Howard ;  R.  E.  Hughes  ;  J.  W. 
James;  A.  Luty ;  A.  Kinninmont ;  D.  J.  Morgan;  E.  W.  Napper; 
E.  W.  Prevost ;  Frederick  Quincke  ;  D.  H.  Richards  ;  A.  E.  Richardson  ; 
R.  Routledge;  W.  E.  Sim;  E.  E.  H.  Thorne;  C.  A.  Warren. 

The  foUowiug  have  died  :— J.  J.  Bowrey ;  G.  W.  Child  ;  E.  H.  Gas- 
kell ;  B.  H.  Gibbins ;  W.  A.  L.  Hammersley ;  S.  J.  Harris ;  Walter 
Jardine ;  G.  A.  Key  worth  ;  M.  H.  Lackersteen  ;  Samuel  Lees  ;  Herman 
Lescher ;  Thomas  Mitchell ;  Howard  Newton ;  F.  M.  Rimmington  ; 
J.  W.  Rodger;  Taraprasanna  Roy;  W.  J.  Saint;  James  Napier. 
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The  number  of  communications  made  to  the  Society  during  the  year 
was  127. 

One  hundred  and  fourteen  papers  were  published  in  the  Transactions 
for  1897,  occupying  1204  pages,  whereas  in  the  preceding  year  117 
papers  were  published,  occupying  1702  pages. 

The  following  were  the  statistics  relating  to  the  Abstracts. 

Part  I. 

Pages.         No.  of  Abstracts. 

Organic  Chemistry  648                  1049 

Part  II. 

General  and  Physical  Chemistry    324 

Inorganic  Chemistry   270 

Mineralogical  Chemistry     192 

Physiological  Chemistry 168 

Chemistry  of  Vegetable  Physiology  and  Agri- 
culture    158 

Analytical  Chemistry 414 

Total  in  Parts  I.  and  11 612  1526 


1260  2575 

Eic'ht  hundred  and  fifty  volumes  had  been  borrowed  from  the 
Library.  The  additions  comprised  78  books,  282  volumes  of  periodicals, 
and  36  pamphlets. 

Sir  "W.  Crookes,  F.R.S.,  proposed  a  vote  of  thanks  to  the  President, 
coupled  with  the  request  that  he  would  allow  his  address  to  be  printed 
in  the  Transactions. 
■  Dr.  W.  J.  PiUSSELL,  F.Pt.S.,  seconded  the  motion,  which  was  can-ied 
by  acclamation. 

The  President  having  returned  thanks, 

Dr.  Thorpe,  F.Pv.S.,  the  treasurer,  gave  an  account  of  the  balance 
sheet,  which  he  laid  before  the  Society,  duly  audited. 

The  receipts  had  been ; — By  admission  fees  and  subscriptions, 
.£3827  ;  by  sale  of  Journal  and  advertisements,  £686  3s.  6d. ;  and  by 
dividends  on  invested  capital,  £414  6s.  Od.  The  expenses  had  been: 
— On  account  of  the  Journal,  £2963  lis.  Id.  ;  on  account  of  the 
Proceedings,  £278  7s.  lOd. ;  on  account  of  the  General  Index, 
£182  18s.  Id.;  on  account  of  the  Library,  £307  4s,  dd.;  House 
expenses,  £203  6s.  7d.  ;  the  total  expenditure  being  £4807  6s.  8d. 
Grants  amounting  to  £150  had  been  made  to  Fellows  from  the  Re- 
search Fund  during  the  year. 

Dr.  Gladstone,  F.P.S.,  propo.sed  that  the  thanks  of  the  Fellows  be 
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tendered  to  the  Treasiu-er  for  his  services  during  the  past  year  ;  this 
motion  was  seconded  by  Dr.  Stevenson,  and  carried. 

The  Treasurer,  in  responding,  proposed  a  vote  of  thanks  to  the 
auditors. 

Dr.  Atkinson  seconded  the  motion,  which  was  unanimously 
adopted,  and  acknowledged  by  Mr.  R.  J.  Friswell. 

Mr.  D.  Howard  proposed  a  vote  of  thanks  to  the  Officers  and 
Council. 

Mr.  Cassal  seconded  the  motion,  which  was  unanimously  adopted. 

Prof.  Thomson,  F.R.S.,  responded  on  behalf  of  the  Council. 

Dr.  B.  Dyer  proposed  a  vote  of  thanks  to  the  Editor,  Sub-Editor, 
Abstractors,  and  Indesers,  which  was  seconded  by  Mr.  E.  J.  Friswell, 
and  carried. 

Mr.  Groves,  F.E.S.,  responded. 

The  Scrutators  having  presented  their  report  to  the  President,  he 
declared  that  the  following  had  been  duly  elected  : — 

President:  James  Dewar,  M.A.,  LL.D.,  F.R.S. 

Vice-Presidents  who  Itave  filled  the  office  of  President :  Sir  F.  A.  Abel, 
Bart.,  K.C.B.,  D.C.L.,  F.R.S.  ;  H.  E.  Armstrong,  Ph.D.,  LL.D.,  F.R.S. ; 
A.  Crum  Brown,  D.Sc,  LL.D.,  F.R.S. ;  Sir  W.  Crookes,  F.R.S.  ;  Sir 
E.  Frankland,  K.C.B.,  D.C.L.,  F.R.S. ;  Sir  J.  H.  Gilbert,  Ph.D.,  LL.D., 
F.R.S. ;  J.  H.  Gladstone,  Ph.D.,  D.Sc,  F.R.S.  ;  A.  Yernon  Harcourt, 
M.A.,  D.C.L.,  F.R.S.  ;  H.  Muller,  Ph.D.,  LL.D.,  F.R.S.;  W.  Odling, 
M.B.,  F.R.S.  ;  W.  H.  Perkin,  LL.D.,  Ph.D.,  F.KS.  ;  Lord  Playfair, 
G.C.B.,  LL.D.,  F.R.S.;  Sir  H.  E.  Roscoe,  LL.D.,  F.R.S.;  W.  J. 
Russell,  Ph,D.,  F.R.S.  ;  A.  W.  Williamson,  LL.D.,  F.R.S. 

Vice-Presidents:  F.  R.  Japp,  M.A.,  LL.D.,  F.R.S.;  G.  D.  Liveing, 
M.A.,  D.Sc,  F.R.S.  ;  William  Ramsay,  Ph.D.,  LL.D.,  F.R.S. ;  J. 
Emer.son  Reynolds,  M.D.,  D.Sc,  F.R.S.  :  John  M.  Thomson,  F.R.S.  ; 
William  A.  Tilden,  D.Sc.  F.R.S. ; 

Secretaries  :  Wyndham  R.  Dunstan,  M.A.,  F.R.S.  ;  W.  P.  Wynne, 
D.Sc,  F.R.S. 

Foreign  Secretary  :  Raphael  Meldola,  F.R.S. 

Treasurer :  T.  E.  Thorpe,  LL.D.,  F.R.S. 

Other  Members  of  Council :  P.  Phillips  Bedson,  D.Sc. ;  E.  J.  Pcvau  ; 
H.  J.  H.  Fenton,  M.A.  ;  W.  Gowland  ;  Otto  Hehner  ;  C.  T.  Hey  cock, 
M.A.,  F.R.S.  ;  D.  Howard  ;  Herbert  McLeod,  F.R.S.  ;  Rudolph  Messe), 
Ph.D.';  H.  Forster  Morley,  M.A.,  D.Sc;  Alexander  Scott,  :^r.A. 
D.Sc:;  Arthur  Smithells,  B.Sc 
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At  the  nest  meeting,  on  Thursday,  April  21,  there  will  be  a  ballot 
for  the  election  of  Fellows,  and  the  following  papers  will  be  com- 
municated. The  authoi's  of  those  marked  *  have  expressedtheii- 
intention  of  being  present. 

*"The  carbohydrates  of  barley  straw."  By  C.  F.  Cross,  E.  J. 
Bevan,  and  Claud  Smith. 

*"  Isomeric  bornylamines."     By  M.  0.  Forster,  Ph.D. 

***Some  derivatives  of  benzophenone."    By  F.  E.  Matthews,  Ph.D. 

"Researches  on  camphoric  acid."     By  S.  B.  Schryver,  Ph.D. 

"  The  yellow  colouring  matters  of  some  plants  containing  tannin. 
Part  V."     By  A.  G.  Perkin  and  P.  J.  Wood. 

"  The  yellow  coloui'ing  matters  of  the  leaves  of  Arctostaphylos  uva 
ursi."     By  A.  G.  Perkin. 


LIST  OF  FELLOWS. 


A  new  list  of  Officers  and  Fellows  of  the  Chemical  Society  being  in 
course  of  preparation,  it  is  requested  that  Fellows  will  send  any  altera- 
tion of  address,  without  delay,  to  the  Assistant  Secretary,  Burlington 
House,  London,  "W. 


RICHARD  CLAY    AND  .SON'S,    LIMITED.    LONDON    AND   Bl'NOAY 


Issued   28/4/1898 


PROCEEDINGS 

OF  THE 

CHEMICAL    SOCIETY. 

EDITED   BY  THE  SECRETARIES. 

No.  193.  Session  1897-8. 

April  21st,  1898.    Professor  Dewar,  F.E..S.,  President,  in  the  Chair. 

Messrs.  H.  C.  Seabrooke,  W.  W.  Cheadle,  T.  H.  Hills,  and  B.  S. 
Bull,  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Edwin  Dowzard,  30,  The  Willows,  Liverpool ;  Alexander  Grant 
Russell  Foulerton,  Dunsdale,  Mulgrave  Road,  Sutton ;  Oswald 
Hamilton,  Old  Stratford,  Stony  Stratford  ;  George  Ai'thur  Jar  vis, 
66,  Millbank,  Wellington,  Salop  :  Harry  Lancelot  Lee,  8,  Chichester 
Street,  St.  George's  Square,  S.W.  ;  William  Lewins,  43,  Exeter  Street, 
Gateshead ;  Alexander  MacGillivray  Neilson,  Coimbatore,  Madras ; 
Henry  Trench  Waller,  Zeehan,  Tasmania  ;  Edmund  Thomas  Whitaker, 
Swan  Hill  Court,  Shrewsbury ;  William  Ernest  Wild,  230,  Turton 
Road,  Bromley  Cross,  near  Bolton. 

A  ballot  for  the  election  of  Fellows  was  held,  and  the  following  were 
subsequently  declared  duly  elected  Fellows  of  the  Society. 

Henry  William  Coupe-Annable ;  Albert  Abbott,  B.A. ;  Charles 
Baskerville,  B.S.,  Ph.D.;  Joseph  Brierley,  B.Sc.  ;  Alfred  Campion; 
Robert  Martin  Caven,  B.Sc.  ;  Frederick  Hudson-Cox ;  Charles 
Benjamin  Dudley,  Ph.D.  ;  John  Arnold  Fleming ;  Arthur  L.  Hariy 
Garside,  B.Sc. ;  William  Thomas  Gidden ;  Alexander  Guthrie,  B.Sc.  ; 
John  Heaton ;  Lawrence  Hislop  ;  Harry  Pearson  Hodgson  ;  J.  Shear- 
son  Hyland,  Ph.D.,  M.A.  ;  Edwin  Charles  Jee,  B.Sc.  ;  Samuel  Morton 
Jessop  ;  Edward  Jones,  B.Sc. ;  Thomas  Martin  Lowry,  B.Sc.  ;  George 
Henry  Masson,  B.Sc. ;  Albert  Henry  Mitchell,  B.Sc.  ;  Alfred  James 
Parker  ;  Walter  Charles  Cross  Pakes  ;  Walter  Ratcliffe  ;  Francis  Pitt 
Smith  ;  Thomas  de  Smith,  B.A.  ;  Henry  Somerville,  B.Sc. ;  William  T. 
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Newton  Spivey,  M.A. ;  Harry  St.  John;  Samuel  Walker,  M.A.,  B.Sc.  ; 
John  Alexander  Williamson  ;  Thomas  Barlow  Wood,  M.A.  ;  Samuel 
Allinson  Woodhead,  B.Sc. 

Of  the  following  papers  those  marked  *  were  read  : — 

*49.  "  The  carbohydrates  of  harley  straw."     By  C.  F.  Cross, 
E.  J.  Bevan,  and  Claud  Smith. 

The  authors  have  continued  their  investigations  of  growing  barley, 
extending  their  observations  to  the  plant  under  the  artificial  conditions 
induced  by  the  removal  of  the  ears  at  the  flowering  stage.  The  diver- 
sion of  the  energies  of  the  plant  from  its  normal  seed-bearing  function 
proved  to  be  without  influence  upon  the  proportion  of  furfural-yielding 
carbohydrates  to  total  carbohydrates.  The  constancy  of  this  ratio  has 
now  been  established  under  the  widest  possible  vai-iations  of  the  con- 
ditions of  growth,  natural  and  artificial,  confirming  the  conclusions 
that  the  furfuroids  are  assimilated  with  their  special  constitutional 
characters  and  not  formed  from  hexoses  by  subsequent  processes  of 
oxidation. 

By  the  suppression  of  the  seminal  function  of  the  plant,  the  '  matura- 
tion '  of  the  straw  was  virtually  arrested,  and  this  is  shown  by  the 
chemical  constants  determined  in  the  straw  grown  up  to  the  harvesting 
period  after  removal  of  the  ear,  compared  with  the  straw  grown 
under  normal  conditions.  The  cellulose  and  "  permanent  tissue  "  are 
30  and  10  per  cent,  respectively  in  excess  in  the  normal  straw,  and  con- 
versely the  artificial  product  is  much  more  readily  hydrolysed  by  acids, 
and  the  resulting  solutions  (after  neutralisation)  are  fermented  by 
yeast  to  a  much  greater  extent. 

Discussion. 

Dr.  VoELCKER,  speaking  from  the  practical  and  agricultural  rather 
than  from  the  theoretical  side,  enquired  what  was  the  influence  of  these 
different  constituents — pentoses,  hexoses,  and  the  like — in  determining 
the  value  of  cereal  straws  at  the  various  stages  of  growth.  The 
feeding  value  of  straw  depends  on  the  period  of  cutting,  but  the 
constituents  determining  this  value  were  not  known. 

The  results  of  the  plan  adopted  of  cutting  off  the  ears  and  thus 
preventing  formation  of  grain  had  some  analogy  with  those  obtained 
in  keeping  a  clover  crop  closely  cut  down.  There  was  an  increase  of 
root  growth  and  a  consequent  enrichment  of  the  soil  by  accumulation 
of  nitrogen.  It  was  of  interest,  therefore,  to  know  what  happened  in 
the  case  of  cereal  straws  similarly  treated,  and  in  what  respects  enrich- 
ment  took   place.     If  the  enquiry  could   be   followed    up    by    actual 
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feeding  experiments,  some  knowledge  of  the  utility  of  those  different 
complex  substances  at  which  the  authors  were  working  would  be 
attained. 

Dr.  Horace  Browx  said  that  in  the  case  of  barley  plants  which  had 
been  deprived  of  their  fructifying  organs  the  increased  percentage  of 
permanent  tissue  and  of  cellulose  was  probably  due  to  the  accumula- 
tion in  the  straw  of  the  products  of  assimilation  which  under  natural 
conditions  would  have  been  utilised  by  the  seed.  He  also  expressed  a 
hope  that  the  authors  would  soon  be  in  a  position  to  give  more 
definite  information  about  the  nature  of  the  fermentable  carbohydrates 
which  are  produced  by  the  acid  hydrolysis  of  these  interesting 
furfuroids. 

Mr.  Cross,  in  reply,  said  that  he  hoped  to  give  effect  to  some  of  the 
suggestions  in  a  repetition  of  the  experiments  on  a  more  extended  scale 
during  the  current  season. 

*50.  "Isomeric  bornylamines."     By  M.  0.  Forster,  Ph.D. 

It  has  been  observed  by  Leuckart  and  Bach  {Ber.,  1887,  20,  104) 
that  when  camphor  is  heated  with  ammonium  formate  at  200°,  it  is 
converted  into  the  formyl  derivative  of  bornylamine ;  the  base  from 
this  derivative  melted  at  159 — 160°,  and  had  the  specific  rotatory 
power  [ajo  =  —  18  "6°.  By  the  reduction  of  camphoroxime  with  sodium 
and  amylic  alcohol,  the  author  has  obtained  two  bases  having  the 
empirical  formula  C^^^H^^c^N  ;  one  of  these  substances  melts  at  163^,  and 
has  the  specific  rotatory  power  [a]D=  +45  "5°,  whilst  the  other  melts 
at  180°,  and  has  [a]D=  -  31 '3°.  Having  found  that  the  base  prepared 
by  the  method  of  Leuckart  and  Bach  is  a  mixture  of  these  two  com- 
pounds, the  author  proposes  to  retain  the  name  hornylaraine  for  the 
dextro-rotatory  base,  and  as  the  compounds  are  not  optical  antipodes, 
to  term  the  isomeride  neobornylamine. 

The  formyl,  acetyl,  and  benzoyl  derivatives,  and  the  hydrochloride, 
platinichloride,  carhaiaide,  phenylcarbarnide,  and  picrate  of  both  bases 
have  been  prepared,  and  are  described  in  the  paper. 

*51.  "  Some  derivatives   of   benzophenone."     By  Francis   Edward 

Matthews,  Ph.D. 

Benzophenone  in  a  moist  chloroform  solution  very  readily  yields  a 
hexachloride,  CgH^Clg'COPh,  on  saturation  with  chlorine  and  exposure 
to  bright  light. 

Only  one  modification  of  this  substance  appears  to  be  produced  in 
this  manner,  and  all  attempts  ito  introduce  a  further  six  atoms  of 
chlorine  into  the  molecule  proved  fruitless.     No  hexachloride  could  be 
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obtained  from  acetophenone.  Benzoplienone  hexachloride  crystal- 
lises from  xylene  in  brilliant  colourless  forms  melting  at  215°.  It 
is  a  very  stable  substance,  but  on  heating  at  a  temperature  considerably 
above  its  melting  point,  evolves  hydrogen  chloride  and  benzoyl 
chloride,  and  yields  a  heavy  yellow  oil  from  which  ti-ichlorobenzo- 
phenone  Avas  isolated  in  the  crystalline  state. 

On  decomposition  with  alcoholic  soda,  benzophenone  hexachloride  is 
decomposed  in  two  directions.  One  intei'action  results  in  the  elimin- 
ation of  hydrogen  chloride  and  production  of  the  trichlorobenzophenone, 
which  crystallises  from  acetone  on  spontaneous  evaporation  in  large 
liexagonal  prisms  or  plates,  and  melts  sharply  at  131°.  The  second 
decomposition  is  represented  by  the  equation:  C^H-Cly*C0*CQH5  + 
NaOH  =  CgHijCl^  -l-  CgH- •  COgNa,  and  the  resulting  benzene  hexachloride 
is  decomposed,  producing  1:2:4  trichlorobenzene.  The  benzoic  acid 
joroduced  in  the  hydrolysis  was  identified, 

Benzophenonehexa  chloride  on  nitration  yields  a  mono-nitro-deriva- 
tive  of  the  formula  OgH5Clg*CO'CgH^(ISr02),  which  crystallises  in  pale 
yellow  needles  and  melts  at  159°.  This  compound  is  decomposed  by 
alcoholic  soda  in  the  same  way  as  the  parent  substance.  The  products 
.ire  1:2:4  trichlorobenzene,  metanitrobenzoic  acid,  a  small  quantity 
of  an  azo-compound  and  metanitrotrichlorobenzophenone.  The  last 
substance  forms  pale  yellow  hexagonal  plates  from  acetone  and  melts 
at  143°. 

Benzophenone  hexachloride  dissolves  in  hot  fuming  sulphuric  acid, 
producing  a  sulphonic  acid.  From  this  acid  the  barium  salt  was  pre- 
pared ;  it  crystallises  in  tufts  of  needles  and  contains  7J  molecular 
proportions  of  water.  It  is  readily  decomposed  by  alkalis,  but  as  the 
products  do  not  crystallise  well  they  have  not  been  further  examined. 


*52  "Experiments  on  lauronolic  acid."     By  S.  B.  Schryver,  Ph.D. 

An  attempt  was  made  to  prepare  an  unsaturated  isomeride  from 
the  ethylic  salt  of  camphanic  acid  (oxycamphoric  acid)  in  the  same 
way  that  teraconic  acid  is  obtained  from  terebic  acid  (Roser, 
Ann.,  1883,  220,  255).  Ethylic  camphanate  is,  however,  unacted 
upon  by  sodium  ethoxide,  the  reagent  used  by  Roser  to  bring  about 
the  above-mentioned  reaction,  Lauronolic  acid  w^as  then  investigated, 
and  a  method  is  described  for  its  preparation  on  a  large  scale.  It  was 
oxidised  with  potassium  permanganate,  but  no  definite  products  were 
obtained,  the  acid  appearing  to  be  totally  oxidised,  the  potassium  per- 
manganate acting  on  it  in  the  same  way  as  on  the  tetrahydrophthalic 
acids  investigated  by  v.  Baeyer.  For  this  reason,  it  was  thought  that 
lauronolic  acid  was  a  hydrogenised  benzene  derivative.  Nitric  acid 
acts  on  lauronolic  acid  violently,  yielding  principally  oxalic  acid.     In 
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addition,  however,  it  forms  nitrocampholactone,  a  neutral  product  of  the 
formula  C2Hj30o(K^Oo),  and  under  certain  conditions  this  substance  can 
be  obtained  in  fairly  large  quantity.  It  melts  at  17P,  is  insoluble  in 
water,  but  soluble  in  most  organic  reagents.  On  reduction  with  zinc  dust 
and  glacial  acetic  acid,  it  yields  the  corresponding  hydroxylaminocampho- 
lactone,  C^-^.fi.^Qs^Oii.),  which  melts  at  148°,  reduces  Fehling's 
solution  and  ammoniacal  silver  nitrate  in  the  cold,  and  is  soluble  in 
hot  water,  from  which  it  separates  on  cooling  in  the  form  of  twinned, 
quadratic  prisms.  The  hydroxylamine  derivative,  on  oxidation  with 
ferric  chloride,  yields  nilrosocampholactone,  Cf)Hj30o(N0),  a  bright-green 
compound  melting  at  117°,  and  very  soluble  in  most  organic  solvents. 
Nitrocampholactone,  on  reduction  with  tin  and  hydrochloric  acid, 
yields  aminocampholactone,  CgHjoP.,(XHo),  a  compound  readily  soluble  in 
water,  from  which  it  crystallises  in  large,  pearly  plates  containing 
water,  which  melt  at  39°,  but  effloresce  in  a  vacuum,  giving  an  anhy- 
drous substance  melting  at  66°.  The  platinichloride  decomposes  with- 
out fusion  above  200°,  and  is  a  salt,  not  of  the  aminolactone  itself,  but 
of  the  corresponding  aminohydroxy-acid,  [C9H^50o(XHo)HCl]oPtCl4. 
The  nitroso-compound  can  also  be  obtained  by  the  action  of  nitrogen 
peroxide  on  lauronolic  acid,  but  was  not  isolated,  as  the  further 
action  of  the  peroxide  converts  it  into  the  nitro-compound,  which, 
indeed,  can  be  more  conveniently  prepared  in  this  way,  as  the  yield  is 
greater  than  that  obtained  by  the  action  of  nitric  acid.  Campholactone 
also  gives  a  certain  amount  of  nitrocampholactone  on  treatment  with 
nitric  acid. 

The  hydrochloride  of  aminocampholactone,  on  treatment  with  potas- 
sium nitrite,  yields  hydroxy  campholactone,  m.  p.  118°,  and  a  liquid  of 
sweet  peppermint-like  smell. 

If  Piloty's  recent  generalisation  {Ber.,  1898,  31,  219),  that  stable 
nitroso-derivatives  can  only  be  derived  from  hydroxylamines  in  which 
the  NHOH  group  is  attached  to  a  tertiary  carbon  atom,  be  applicable 
to  cylic  compounds,  then  neither  the  Bredt  nor  the  Perkin  formula  can 
correctly  represent  the  constitution  of  camphoric  acid. 

*53.  *'  Tlie  drying  of  ammonia  and  of  hydrogen  chloride." 
By  H.  Brereton  Baker,  M.A. 

In  a  recent  paper  {Ann.,  1898,  299,  267),  Gutmann  has  described 
experiments  on  the  action  of  tTiese  gases  when  dried.  He  comes  to  the 
conclusion  that  the  drying  of  both  gases  by  phosphorus  pentoxide  is 
an  impossibility,  because  they  are  absorbed  by  the  drying  agent  in  a 
shorter  time  than  is  necessary  to  dry  them.  The  author  has  repeated 
the  experiments,  and  finds  that  this  absorption  of  the  gases,  when 
properly  purified  and  dried  by  lime  and  sulphuric  acid  respectively. 
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only  takes  place  when  the  phosphorus  pentoxide  is  impure.  "When 
the  oxide  contains  any  quantity  of  metaphosphoric  acid,  the  absorption 
takes  place  as  rapidly  as,  and  with  similar  results  to,  those  described  by 
Gutmann.  From  the  construction  of  the  apparatus,  as  well  as  from 
the  similarity  of  the  results,  it  is  concluded  that  moisture  was  admitted 
while  the  phosphorus  pentoxide  was  present,  and  that  the  difference 
between  his  results  and  those  of  the  author  published  in  1894  is  readily 
explained  as  due  to  the  production  of  metaphosphoric  acid. 

With  regard  to  the  vapour  density  of  ammonium  chloride,  it  is 
pointed  out  that  Gutmann's  low  results  are  probably  due  to  his  having 
collected  the  air,  driven  out  of  the  Victor  Meyer  apparatus,  over  water 
and  sulphuric  acid  instead  of  over  boiled  mercury,  which  was  used  by 
the  author.  A  re-determination  of  the  vapour  density  of  dried 
ammonium  chloride  by  Dumas'  method  is  published  in  the  paper. 
When  the  bulb  was  protected  from  the  outer  air  by  a  phosphorus 
pentoxide  tube  terminated  by  a  long  capillary,  the  density  of  28*8  was 
obtained  from  the  dried  ammonium  chloride,  confirming  the  author's 
conclusion,  based  on  six  experiments  by  Victor  Meyer's  method,  that 
dried  ammonium  chloride  does  not  dissociate  at  350°. 


Discussion. 

Mr.  Shekstoxe  said  he  believed  the  precautions  taken  by  Dr.  Gut- 
mann for  preventing  the  access  of  water  vapour  to  the  dried  ammonium 
chloride  while  determining  its  vapour  density  were  insuflScient,  as  Mr.-. 
Baker  had  shown  ;  he  had  himself  employed  the  very  same  precau- 
tions for  a  similar  purpose  in  some  of  his  earlier  work  on  the  pro- 
duction of  ozone  from  oxygen,  and  though  the  i-esults  obtained  were 
independently  confirmed,  and  for  some  time  accepted  as  correct,  yet 
afterwards  it  became  clear  that  the  precautions  in  question  had  not 
really  been  sufficient  for  the  purpose.  Mr.  Baker's  explanation  of  the 
divergent  results  obtained  by  Dr.  Gutmann  and  himself  in  their 
studies  of  the  interactions  of  hydrochloric  acid  and  ammonia,  re- 
spectively, with  phosphoric  anhydride  showed  the  importance  of  using 
pure  phosphoric  anhydride  for  such  work,  and  he  therefore  ventured 
to  draw  attention  to  the  fact  that  this  substance  cannot  be  prepared 
by  merely  redistilling  the  crude  phosphoric  anhydride.  Certain  pre- 
cautions must  be  taken,  e.g.,  it  is  necessary  to  employ  as  low  a 
temperature  as  is  possible  in  order  to  avoid  volatilising  any  meta- 
phosphoric acid  that  may  be  present,  and  to  seal  up  the  product  in 
glass  tubes  directly  it  is  made. 

The  President  said,  in  connection  with  Mr.  Baker's  results,  it 
was  interesting  to  remember  that,  in  an  elaborate  paper  in  the 
Phil.  Trans,  for  18S5,  Professors  Eamsay  and  Young  detailed  many 
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experiments  proving  that  the  statical  and  dynamical  vapour  pressures 
of  ammonium  chloride  were  identical,  and  that  the  vapour  pressures 
found  at  about  330^  compared  with  the  vapour  density  of  about  15 
found  by  them,  give  a  calculated  latent  heat  which  amounts  to  about 
34650  gram  units  per  molecule,  or  to  about  80  per  cent,  of  the 
theoretical  value  for  complete  dissociation.  Mr.  Baker  obtained  a 
normal  vapour  density  at  350^,  or  about  twice  that  of  Ramsay  and 
Young.  Assuming  the  tensions  of  the  vapour  to  be  correct,  and  the 
density  to  be  really  double  that  found  by  Ramsay  and  Young,  then  the 
molecular  latent  heat  would  be  reduced  to  about  one-half  of  the  value 
just  mentioned.  But  can  it  be  assumed  that  the  tensions  of  the  per- 
fectly dry  salt  have  been  determined,  or  that  they  would  be  identical 
with  the  values  already  recorded  1  A  series  of  such  values  with 
ammonium  chloride  completely  free  from  water,  together  with  vapour 
density  determinations  at  lower  pressures,  would  give  most  valuable 
results,  and  as  the  real  interest  of  the  research  lay  in  this  direction, 
he  hoped  the  author  would  attack  the  problem. 

*54.  "Note  on  some  of  the  properties  of  methylene  di-iodide." 
By  H.  G.  Madan,  M.A. 

Methylene  di-iodide,  CHgIg,  has  for  many  years  been  used  by  miner- 
alogists on  account  of  its  extremely  high  density  (3*34  times  that  of 
water).  This  is,  as  usual,  accompanied  by  a  very  high  refractivity  for 
light,  which  has  been  fully  examined  by  Dr.  Gladstone  (Trans.,  1891, 
50,  293),  who  found  the  index  of  refraction  for  yellow  light  (D)  to  be 
1*756  at  10"5^,  and  the  author  has  obtained  nearly  identical  values  with 
a  different  specimen.  The  coefficient  of  dispersion  (/iHy-/'iHa  =  0'062) 
is  decidedly  higher  than  that  of  carbon  disulphide,  and,  but  for  its 
doubtful  permanency  in  light,  methylene  di-iodide  might  advantageously 
replace  the  latter  substance  in  spectroscope  prisms,  especially  as  its  boil- 
ing point  is  very  high  (181°),  and  as  it  is  practically  non-inflammable.  A 
few  hours'  exposure  to  strong  sunlight  turns  it  a  light  orange  colour, 
and  an  exposure  of  10  days  deepens  this  to  a  red  tint. 

At  a  temperature  of  100^,  sulphur  dissolves  in  methylene  di-iodide 
fairly  easily,  but  some  crystallises  out  on  cooling ;  enough,  however, 
remains  in  solution  at  ordinary  temperatures  to  raise  the  index  for  D 
to  1-778. 

Methylene  di-iodide  dissolves  phosphorus  readily  and  abundantly  ; 
in  fact,  its  own  weight  {or,  taking  into  account  the  relative  densities, 
about  twice  its  volume)  of  phosphorus  may  be  dissolved  in  it  without 
reaching  the  point  of  saturation  at  ordinary  temperatures.  The  re- 
sulting light  yellow  liquid  has,  as  might  be  predicted,  a  very  high 
refractivity,  the  index  of  refraction  for  the  D  line  being  1-95  at  14^. 
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The  third  decimal  place  is  nob  given,  owing  to  a  fact  not  readily  ex- 
plained, which  was  also  noticed  by  Gladstone  and  Dale  (Phil.  May., 
1859,  [iv],  18,  30)  in  dealing  with  solutions  of  phosphorus  in  carbon 
disulphide  ;  viz.,  a  difficulty  in  obtaining  a  sharp  image  of  the  spectro- 
meter slit  through  the  solution.  The  solution  is,  unfortunately,  readily 
acted  on  by  light,  like  similar  solutions  of  phosphorus,  a  deposit  of 
red  phosphorus  being  formed. 

This  solution  is  far  safer  to  deal  with  than  the  solution  of  phos- 
phorus in  carbon  disulphide.  A  few  drops  poured  on  filter  paper  may  be 
left  freely  exposed  to  the  air  for  hours  and  even  days  without  catching 
fire,  the  scax-cely  inflammable  solvent  seeming  to  form  a  kind  of  varnish 
over  the  phosphorus  which  protects  the  latter  from  rapid  oxidation. 

Discussion. 

Mr,  Yernon  Harcourt  suggested  that  the  presence  of  phosphorus 
in  the  methylene  di-iodide  might  serve  the  incidental  purpose  of  pre- 
venting the  coloration  of  the  liquid  when  exposed  to  light. 

The  President  asked  if  Mr.  Madan  had  observed  that  the  production 
of  free  iodine  on  exposure  to  light  was  in  any  way  dependent  on  the 
presence  of  oxygen  or  traces  of  water.  In  the  case  of  carbon  disulphide, 
to  which  the  author  had  referred  as  giving  a  deposit  in  prisms  on  expo- 
sure to  light,  this  was  certainly  caused  by  a  secondary  action,  which 
involved  the  presence  of  water,  since  perfectly  dry  carbon  disulphide 
enclosed  in  sealed  tubes,  and  exposed  to  sunlight,  in  presence  of  a 
dehydrating  agent  like  sulphuric  acid  did  not  form  any  deposit. 

Mr.  ;Madan,  in  reply  to  Mr.  Harcourt,  said  that  he  was  afraid  that 
the  phosphorus  did  not  seem  to  have  the  hoped-for  result.  In  fact, 
the  traces  of  iodine  liberated  appeared  (as  was  noticed  long  ago  by  Sir 
B.  C.  Brodie,  Trans.,  1853,  5,  289)  to  hasten  the  conversion  of  the  phos- 
phorus into  the  red  allotropic  form  ;  and  the  solution,  whether  in  a 
sealed  tube  or  in  an  open  watch-glass  eventually  solidified  to  an 
oi-ange  or  red  mass.  In  reply  to  the  President,  he  said  that  the 
methylene  di-iodide  had  been  dried  as  far  as  possible  by  calcium 
chloride  before  being  placed  in  the  tubes  for  exposure  to  light,  but  he 
would  take  an  early  opportunity  of  ascertaining  the  result  of  a  more 
careful  and  complete  desiccation. 

55.     "  The  condensation  of  cMoral  hydrate  with  orcinol."    By  J.  T. 
Hewitt,  M.A.,  D.Sc,  and  F.  Dixon,  B.Sc. 

The  authors  have  reinvestigated  the  substance  obtained  by  Michael 
and  J.  P.  Eyder  by  the  condensation  of  chloral  hydrate  and  orcinol. 
The  formula  assigned   to   the  substance  by   Michael  and  Eyder  was 


103 

C[C6H2(CH3)(OH)2]3CH(OH)2.  The  authors  find  that  on  heating  the 
aldehyde  and  phenol  in  aqueous  solution  at  100°  for  16  hours  a  colourless 
product  is  obtained,  which  melts  at  252 — 263°,  and  has  the  formula 
CjgHjgOg.  The  molecular  weight  determined  by  raising  the  boiling 
point  of  an  alcoholic  solution  was  found  to  lie  between  296  and  336. 
On  heating  in  an  atmosphere  of  coal  gas,  the  acid  loses  a  molecule  of 
water  and  is  converted  into  an  almost  colourless  lactone  having  the 
formula  C^gH^^Oj.  A  triacetyl-derivative  of  the  lactone  is  formed  by 
heating  the  acid  with  excess  of  acetic  anhydride.  This  derivative  is 
colourless  and  melts  at  189°.  On  boiling  the  acid  with  excess  of 
benzoyl  chloride  and  pouring  the  hot  solution  into  light  petroleum, 
a  tribenzoyl  derivative  of  the  lactone  is  obtained.  The  tribenzoate 
has  the  composition  Cg-H.^gOg,  has  no  proper  melting  point,  is 
apparently  insoluble  in  water,  alcohol,  and  light  petroleum,  and  when 
allowed  to  remain  in  dilute  alcohol  for  some  time,  is  converted  into  a 
dibenzoate  of  the  acid  which  melts  at  204°,  is  readily  soluble  in 
alcohol,  and  has  the  formula  Cg^Hg^Og. 

56.    "  Note  on  hexamethylene  and  its  derivatives."     By  Emily  C. 

Fortey,  B.Sc. 

In  a  preliminary  note  on  hexanaphthene  and  its  derivatives 
{Froc,  1897,  13,  161)  it  was  stated  that  this  hydrocarbon  had  been 
obtained  from  American  light  petroleum  in  a  state  of  partial  purity, 
and  its  identity  with  hexamethylene  was  pointed  out.  It  has  since 
been  obtained  by  means  of  fractional  distillation  from  Galician 
petroleum.  The  purest  fraction  boils  almost  constantly  at  81  "75°,  and 
has  a  specific  gravity  of  0*7899  at  0°/0°,  The  following  derivatives 
have  been  prepared.  Monochlorhexamethylene,  CgH^^^Cl,  was  obtained 
by  passing  a  current  of  dry  chlorine  into  the  liquid  for  some  hours. 
It  is  a  colourless  liquid  boiling  at  141'3 — 141*6°  under  a  pressure 
of  768  mm.,  and  has  a  specific  gravity  of  0*9991  at  0°/0°.  Dichlor- 
hexamethylene,  CgH^QClo,  was  obtained  together  with  mono-  and  a  little 
tri-chlorhexamethylene  by  passing  a  rapid  current  of  chlorine  into 
heated  hexamethylene.  It  is  a  colourless  liquid  when  pure,  but  rapidly 
turns  blue  on  exposure  to  air.  It  boils  with  slight  decomposition  at 
194 — 195°  under  atmospheric  pressure.  Both  mono-  and  di-chlorhexa- 
methylene  give  a  deep  red  coloration  on  warming  with  concentrated 
sulphuric  acid.  On  heating  dichlor hexamethylene  with  quinoline  a 
small  quantity  of  a  substance  boiling  between  80°  and  90°  is  obtained* 
which  appears  to  be  dihydrobenzene.  Its  alcoholic  solution  gives 
a  blue  coloration  with  sulphuric  acid  (Baeyer,  Ber.,  1893,  26,  230). 
Tetrahydrobenzene  was  obtained  by  heating  monochlorhexamethylene 
with  quinoline  for  7  or  8  hours.     It  is  a  colourless  liquid  having  the 
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properties  described  by  Baeyer  {I.  c),  and  boils  at  %2'o°  under  a  pressure 
of  764  mm.  Monohromhexamethylene  could  not  be  obtained  by  direct 
bromination  of  hexametbylene  either  with  or  without  the  aid  of  a 
bromine  carrier.  A  small  quantity  was  however  prepared  by  the  action 
of  an  aqueous  solution  of  hydrobromic  acid  on  tetrabydrobenzene.  It 
is  a  colourless  liquid  which  boils  with  slight  decomposition  at  162 — 163° 
The  present  work  will  be  continued  with  the  view  of  preparing  further 
derivatives  of  hexamethylene. 

57.  '*Xiie  yellow  colouring  matter  of  the  leaves  of  Arctostaphylos 

uva  ursi."     By  A.  G.  Perkin. 

Kawalier  {Jahr.,  1852,  685)  found  the  leaves  to  contain,  besides 
gallic  acid  and  arbutin,  a  glucoside  ericolin,  Cg^HggOgi,  which  yields 
on  decomposition  ericinol,  C^QH^gO,  and  a  sugar.  More  recently,  B. 
Degraffe  {Am.  Jour.  Phar.,  1896,  68,  313)  has  identified  the  tannin  as 
gallotannin.  There  is  also  present  a  yellow  colouring  matter  of 
the  composition  C^jH^qO^,  crystallising  in  glistening  yellow  needles; 
this  forms  an  acetyl  compound,  CjgH.O-Acj,  melting  at  188 — 190°. 
On  fusion  with  alkali,  phloroglucinol  and  protocatechuic  acid  were 
formed.  Though  resembling  quercetin  in  these  points  it  has  the 
property  of  forming  deep  green  solutions  with  dilute  potassium 
hydrate.  Regarding  this  reaction  as  due  to  impurity,  the  colouring 
matter  was  converted  (a)  into  a  sulphate,  and  [b)  into  an  acetyl- 
derivative,  and  the  colouring  matter  regenerated  from  these,  but  in 
each  case  it  was  unaltered  in  its  behaviour  towards  alkaline  solutions. 
Oxidation  in  alkaline  solution  did  not  destroy  the  green  coloration 
until  complete  decomposition  of  the  colouring  matter  had  taken  place. 
The  presence  of  ellagic  acid  has  also  been  detected,  and  thus  besides 
gallotannin,  ellagitannin  is  also  present.  Broach  leaves  contain  the 
same  colouring  matter. 

58.  "  The  yellow  colouring  matters  of  various  adulterants  of  Sicilian 

sumach."  Part  V.     By  A.  G.  Perkin  and  P.  J.  Wood. 

This  paper  describes  an  investigation  of  the  leaves  of  those  plants 
which  are  employed  for  the  adulteration  of  Sicilian  sumach  (Rhus 
coriaria).  We  are  indebted  for  samples  of  these  to  Mr.  P.  Gennadius, 
Director  of  Agriculture  in  Cyprus. 

The  leaves  of  Pistacia  lentiscus  (shinia)  contain  a  colouring  matter 
of  the  formula  C^^H^QOg,  forming  an  acetyl  compound,  Cj^H^OgAcg, 
crystallising  in  colourless  needles  (m.  p.  204 — 206°).  As  on  decom- 
position this  yields  gallic  acid  and  phloroglucinol,  it  is  identical  with 
myricetin,  the  colouring  matter  of  Rhus  cwiaria.    Two  tannins  appear 
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to  be  present :  one  dissolves  in  ethylic  acetate,  yields  gallic  acid  on  decom- 
position, and  is  evidently  gallotannic  acid  ;  the  other  is  insoluble,  and 
forms  acetic  acid,  phloroglucinol,  and  gallic  acid  on  fusion  with  alkali. 
When  digested  with  dilute  sulphuric  acid,  the  latter  yields  a  red  pro- 
duct resembling  the  anhydrides  of  the  catechol  tannins.  The  further 
examination  of  this  tannin  is  reserved.  Shinia  leaves  contain  11  "3 
per  cent,  of  tannin,  and  appear  to  be  a  useful  tanning  agent,  though 
not  suitable  for  the  same  purposes  as  sumach. 

The  leaves  and  stems  of  Tamaris  gallica  and  T.  africarui,  (bruca) 
contain  the  same  colouring  matter.  It  has  the  formula  Cj^,3H^,0~,  and 
forms  an  acetyl  compound  (m.  p.  169 — 17P).  Decomposition  with 
alkali  gave  phloroglucinol  and  protocatechuic  acid,  and  with  hydriodic 
acid  quercetin  and  a  molecular  proportion  of  methylic  iodide  were 
formed.  This  substance  appears  to  be  a  new  methyl  ether  of  qibercetin, 
distinguished  from  rhamnetin  and  isorhamnetin  by  its  ready  solubility 
in  alcohol.  So  little  of  it  was  available  for  examination  that  its  absolute 
purity  could  not  be  guaranteed.  The  tannin  (8*4  percent.)  is  evidently 
a  mixture  of  ellagitannin  and  gallotannin,  for  both  ellagic  and  gallic 
acids  were  isolated  as  its  decomposition  products. 

The  leaves  of  Ailantus  glandulosa  [contain  quercetin.  The  tannin 
present  (11  "9  per  cent.)  is  a  mixture  of  ellagitannin  and  gallotannin, 
for  both  ellagic  and  gallic  acids  were  isolated.  This  is  a  worthless 
tanning  agent ;  the  skin  though  stained  a  deep  colour  is  practically 
untanned. 

The  colouring  matter  of  the  leaves  of  Ficus  carica,  the  common  fig 
tree,  though  resembling  quercetin,  could  not  be  identified,  as  from 
2  kilos,  only  0"08  gram  of  the  substance  was  obtained.  It  is  nearly 
devoid  of  tannin  (analysis  gave  1'6  per  cent.),  skin  being  untanned 
though  stained  a  dirty  oUve  colour. 

Gambuzzo,  the  stalks  of  the  Rhus  coriaria,  contain  a  trace  of  myri- 
oetin  and  some  gallotannic  acid. 

Broach  leaves  are  employed  in  South  Africa  in  place  of  sumach  [R, 
coriaria),  and  are  also  replacing  Cape  sumach  {Colpoon  compressum) 
(Trans.,  1897,71,  1132).  They  contain  19-9  per  cent,  of  a  catechol 
tannin,  and  they  form  a  valuable  tanning  agent.  The  colouring 
matter,  having  the  formula  C^-H^i-jO-,  forms  an  acetyl  compound,  m.  p. 
188 — 190^,  and  on  decomposition  yields  phloroglucinol  and  protocate- 
chuic acid.  It  differs  from  quercetin  in  its  reaction  with  dilute  alkali 
forming  deep  green  solutions,  and  appears  to  be  identical  with  the 
colouring  matter  of  Arctostajyhylos  uva  ursi  (see  preceding  abstract). 

The  galls  of  Pistacia  terehinthiis  contain  a  trace  of  myricetin,  whereas 
Mangrove  cutch  {Cerioj^s  candolleana)  is  devoid  of  yellow  colouring 
matter. 
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59.  "  The  hydrolysis  of  starch  by  acids."     By  Harold  Johnson. 

It  has  been  generally  believed  that  the  hydrolysis  of  starch  by 
acids  is  similar  in  character  to  that  effected  by  diastase,  except  that 
the  maltose,  which  is  the  final  product  of  the  action  of  diastase,  is 
transformed  by  acids  into  dextrose.  An  examination  of  the  products 
of  acid  hydrolysis  shows,  however,  that  these  are  not  identical  with 
those  of  diastase  conversion,  and  that  when  starch  is  hydrolysed  by 
dilute  acids  there  is  neither  production  of  amyloins  (molecular  aggre- 
gates of  maltose  and  the  amylin  group)  nor  of  maltose.  The  nature 
of  the  products  resulting  from  the  reaction  can  be  shortly  described 
as  follows. 

The  cupric- reducing  powers  and  specific  rotations  of  the  inter- 
mediate substances  (fractionated  by  means  of  alcohol)  as  well  as  those  of 
the  total  products  of  conversion,  can  be  expressed  exactly  in  values  of 
dextrose  and  the  amylin  group.  The  relation  between  the  specific 
rotation  and  the  cupric-reducing  power  is  constant  throughout  the 
whole  of  the  reaction,  and,  given  one  of  these  values,  the  other  may  be 
calculated  by  the  equation,  [a]D3.5,6.'K°=  195  — (195  -  52-8)K3.gfi,100,  in 
which  X  =  the  specific  rotation,  and  K  =  the  cupric-reducing  power  in 
terms  of  the  percentage  of  dextrose. 

The  specific  rotations  of  the  intermediate  substances  (separated  from 
the  dextrose  by  precipitation  with  alcohol)  vary  between  [ajcsge  80° 
and  190°.  It  should  be  remembered  that  the  intermediate  compounds 
in  diastase  conversions  have  rotations  which  vary  from  [ajosse  190° 
to  150°,  so  that  the  substances  from  the  acid  conversions  with 
rotations  which  fall  as  low  as  80°  must  differ  in  character  from  those 
obtained  by  diastase. 

The  behaviour  of  the  intermediate  substances  from  the  acid  con- 
versions, when  submitted  to  dialysis,  shows  that  they  are  definite 
compounds,  and  not  mixtures  of  dextrose  and  other  carbohydrates,  as, 
after  purification,  they  dialyse  without  undergoing  a  change  in  specific 
rotatory  power.  Moreover,  they  are  unfermentable  in  the  presence  of 
Saaz  and  Apiculatus  yeasts.  "When  treated  with  phenylhydrazine 
acetate,  they  yield  gummy  precipitates,  and  on  further  hydrolysis  with 
acids  are  completely  transformed  into  dextrose.  Their  solubility  in 
alcohol  decreases  as  their  specific  rotation  increases. 

The  products  of  acid  conversion  also  differ  in  a  marked  degree  from 
those  of  diastase  conversion  when  submitted  to  the  action  of  diastase. 
The  fall  in  specific  rotation  in  the  case  of  the  products  of  acid  conver- 
sion is  extremely  limited  at  any  time  during  the  reaction.  Thus  the 
action  of  diastase  on  an  acid  conversion  whose  rotation  has  fallen  to 
[a]D_3.86  115°  is  nil.     At  140°  the  fall  is  5°  or  6°.     At  170°  the  fall  is 


107 

about  10^,  the  blue  coloration  produced  by  iodine  disappearing  at  this 
point  in  tlie  conversion  under  the  influence  of  diastase.  As,  however, 
diastase  has  a  slight  degrading  action  on  conversions  which  give  no 
blue  coloration  with  iodine,  and  have  rotations  between  1 40^  and  1 15^,  it 
is  possible  that  an  unreducing  dextrin  may  be  produced  in  the  splitting 
up  of  the  starch  molecule  ;  the  slight  fall  in  the  rotation  under  the 
influence  of  diastase  could  then  be  explained  by  the  degradation  of 
this  dextrin. 

The  action  of  dilute  acids  on  starch  can  be  expressed  in  its  simplest 
form  by  the  following  equations, 

{  (Cr5o!)f "  "  "  +  (CcHi,0,).„  +  2(H,0)„  _  ,„  =  2(C,H,,0,),. 

Taking  into  consideration  their  properties,  the  substances  inter- 
mediate between  starch  and  dextrose  may  be  regarded  as  molecular 
aggregates  of  dextrose  and  the  amylin  group  (CjoHoo^io)«  >  *^^  name 
gluco-aviylins  will  accurately  describe  them.  Gluco-amylins  with  rota- 
tions of  about  [ajosse  80'  or  90'  have  been  recognised  in  commercial 
glucose  under  the  name  of  gallisin. 

The  formation  of  gluco-amylins  by  acid  hydrolysis  is  thus  explained : 
acids,  being  able  to  hydrolyse  free  maltose,  exercise  this  action  also  on 
the  maltose  in  molecular  aggregates,  and  therefore  amyloins  at  the 
moment  of  their  formation  would  be  transformed  into  dextrose  and 
gluco-amylins.  The  molecule  of  starch  is  probably  formed  by  the 
condensation  of  a  large  number  of  molecules  of  dextrose.  In  the  first 
place,  two  molecules  of  dextrose  condense  to  form  maltose,  and  then  a 
large  number  of  maltose  molecules  further  condense  to  form  starch. 

60.     "  Synthesis  of  cis-  and  trans-caronic  acid."     By  W.  H.  Perkin, 
junr.,  and  J.  F.  Thorpe. 

The  cis-  and  trans-modifications  of  caronic  acid  were  obtained  by 
Baeyer  {Ber.,  1896,  29,  2796),  by  oxidising  carone  with  alkaline  per- 
manganate, and  as  these  acids  when  heated  with  hydrochloric  acid  yield 
terebinic  acid,  Baeyer  concluded  that  they  are  the  cis-  and  trans- 
forms of  dimethyltrimethylenedicarboxylic  acid, 

Me^p/CH-CO,H 

Me^  ^CH— COoH. 
The  authors  have  succeeded  in  synthesising  these  acids  in  a  manner 
which  proves  that  they  have  the  constitution  assigned  to  them  by 
Baeyer. 

AYhen   the    anhydride    of   /3/3-dimethylglutaric   acid   is   brominated 
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and  the  product  poured  into  ethylic  or  methylic  alcohol,  the  following 
ethereal  salts  are  easily  obtained.  Ethylic  a-hromodimethylglutarate, 
CO.^EfCHBr-CMeo'CHo'COgEt,  is  a  colourless  liquid  boiling  con- 
stantly at  180°  (30  mm.);  the  corresponding  methylic  salt  distils 
at  155°  (22  mm.).  The  acid  ethylic  salt  of  a-bromodimethylglutaric 
acid,  COgH-CHBr-CMeo-CHo-COoEt,  is  a  thick  oil  distilling  with- 
out decomposition  at  240°  (35  mm.).  Methylic  aa -dihromodi- 
niethylgluta/rate,  C02Me'CHBr"CMe2' CHBr'COgMe,  is  a  colourless, 
somewhat  viscous  liquid  boiling  at  172°  (22  mm.).  The  methylic  and 
ethylic  salts  of  a-bromodimethylglutaric  acid  and  the  acid  ethereal  salt 
above  described,  yield,  on  treatment  with  alcoholic  potash,  a  mixture 
of  acids  which  melts  at  180 — 200°,  and  consists  of  a  mixtui-e  of  the 
cis-  and  trans-modifications  of  caronic  acid.  The  two  modifications 
may  be  separated  by  taking  advantage  of  the  difference  in  solubility 
of  their  ammonium  salts  in  hot  alcohol,  as  suggested  by  Baeyer.  The 
sparingly  soluble  ammonium  salt  yields  trans-caronic  acid,  which 
crystallises  from  water  in  lustrous  prisms  melting  at  212°.  This  acid 
gives  a  sparingly  soluble  crystalline  silver  salt,  but  does  not  form 
an  anhydride.  From  the  readily  soluble  ammonium  salt,  cis-caronic 
acid  is  obtained  in  plates  melting  at  171°,  and  yielding  an  anhydride 
melting  at  54 — 56°.  There  can  be  no  doubt  that  these  acids  are 
identical  with  the  caronic  acids  prepared  by  Baeyer. 

The  authors  are  investigating  the  action  of  the  bromo-ethereal  salts 
described  above  on  the  sodium  derivative  of  ethylic  malonate. 

61.  "Preparation  of  solid  ammoniuin  cyanate."     By  James  Walker 
and  John  K.  Wood. 

In  connection  with  previous  experiments  on  urea-formation  {Trails. ^ 
1895,  67,  746  ;  1897,  71  ,  489),  it  was  thought  desirable  to  make  an 
attempt  to  prepare  ammonium  cyanate  in  the  solid  state.  Liebig  and 
Wbhler  {Ann.  Fhys.  Chem.,  1830,  [ii],  20,  393),  by  passing  the  vapour 
of  cyanic  acid  into  dry  ammonia,  obtained  a  product  which  they  held 
to  be  a  basic  ammonium  cyanate.  From  the  description  of  their  ex- 
periments, it  appears  likely  that  what  they  actually  had  in  their  hands 
was  the  normal  ammonium  cyanate  mixed  with  considerable  quantities 
of  urea  and  of  cyamelide.  The  reason  why  they  did  not  succeed  in 
preparing  the  normal  cyanate  in  the  pure  state  is  that  the  heat  of  com- 
bination of  the  ammonia  and  the  cyanic  acid  is  so  great  that,  under 
the  conditions  chosen  by  them,  a  large  proportion  of  the  ammonium 
cyanate  was  decomposed,  with  formation  of  the  above  impurities 
and  of  ammonia.  If  this  heating  is  avoided,  it  is  a  matter  of  no  great 
difficulty  to  prepare  the  cyanate  in  a  state  which  nearly  approaches 
purity.     A  solution  of  ammonia  in  anhydrous  ether  is  gradually  added 
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to  a  solution  of  cyanic  acid  in  anhydrous  ether,  both  solutions  being 
cooled  to  —  20°.  A  gelatinous  precipitate  at  once  separates,  which, 
after  rapid  filtration  and  removal  of  adhering  ether,  shrinks  to  friable 
masses  of  a  pure  white  solid.  If  moisture  is  rigorously  excluded  during 
the  operations,  and  the  temperature  never  allowed  to  rise  to  the  freez- 
ing point,  the  product  is  practically  pure  ammonium  cyanate.  When 
freshly  prepared,  it  dissolves  in  water  without  residue,  yielding  a  solu- 
tion which  is  neutral  to  litmus.  This  proves  that  the  product  is  free 
from  cyamelide  and  ammonia,  and  the  only  impurity  to  be  feared  is 
urea.  The  substance  effervesces  on  treatment  with  nitric  acid,  and 
no  urea  nitrate  separates.  Silver  nitrate  solution  produces  a  white 
precipitate,  which  is  soluble  in  boiling  water  and  separates  out  on 
cooling,  thus  exhibiting  the  properties  of  silver  cyanate.  Portions  of 
the  salt  on  being  analysed  as  soon  after  their  preparation  as  possible 
gave  the  following  numbers,  the  cyanate  radicle  being  estimated  as 

silver  cyanate. 

Theory  for 

Found.  ammonium  cyanate. 

NH4 30-0  300 

CNO 70-9  70-0 

N  46-8  46-7 

C   19-8  20-0 

H  7-0  6-7 

The  cyanate  may  be  kept  for  a  long  time  in  closed  tubes  without 
undergoing  any  considerable  alteration.  Thus  a  portion  which  had 
remained  at  the  ordinary  temperature  for  fourteen  days  still  contained 
over  95  per  cent,  of  cyanate.  On  heating  in  a  melting  point  capillary, 
the  cyanate  contracts  visibly  at  a  temperature  somewhat  above  60°  and 
melts  suddenly  at  a  temperature  varying  between  76°  and  89°,  accord- 
ing as  the  heating  is  conducted  rapidly  or  not,  and  according  to  the 
tightness  with  which  the  material  is  packed.  The  fused  mass,  how- 
ever, immediately  solidifies,  and  does  not  again  melt  till  a  temperature 
of  128°  is  reached — urea  melting  at  132°.  A  minute  quantity  of  gas  is 
given  off  during  the  first  fusion,  and  a  litmus  paper  introduced  into 
the  upper  part  of  the  tube  is  then  turned  blue.  When  the  experiment 
is  made  on  a  larger  scale,  a  smell  of  ammonia  is  perceptible.  Corre- 
sponding to  this  liberation  of  ammonia,  it  is  found  that  the  transformed 
solid  is  not  entirely  soluble  in  water,  a  slight  flocculent  i-esidue  of 
cyamelide  remaining.  The  first  fusion  observed  when  the  substance  is 
heated  doubtless  results  from  the  rapid  transformation  of  cyanate  into 
urea,  enough  heat  being  evolved  to  liquefy  the  urea  produced,  which 
thereafter  cools  to  a  temperature  below  its  melting  point.  The  con- 
traction at  first  observed  probably  indicates  the  temperature  at  which 
the  transformation  proceeds  at  a  perceptible  rate.     After  5  hours  at 
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61°,  a  portion  of  the  cyanate  was  found  to  be  almost  wholly  transformed 
into  urea,  a  small  quantity  of  ammonia  and  cyamelide  being  formed  at 
the  same  time.  Twenty  hours'  heating  at  43°  effected  the  transforma- 
tion of  only  28  per  cent,  of  the  cyanate.  On  opening  the  tube,  it  was 
again  found  that  ammonia  had  been  produced,  and  that  the  residue 
was  not  completely  soluble  in  boiling  water.  The  transformation  of 
the  solid  cyanate  into  urea  seems,  therefore,  to  be  always  accompanied 
by  a  subsidiary  transformation  into  cyamelide  and  ammonia. 

The  investigation  is  being  continued  with  a  view  to  determining  the 
accurate  temperature  of  transformation  of  the  cyanate,  if  this  is 
possible,  and  also  to  effect  the  preparation  of  alkyl  ammonium  cyanates 
by  similar  means. 

62.  "The  chlorine  derivatives  of  pyridine.  Part  I."     By  William  J. 

SeU,  M.A.,  F.I.C.,  and  F.  W.  Dootson,  M.A. 

The  authors  have  examined  the  action  of  phosphorus  pentachloride 
on  pp'idine,  and  have  isolated  the  following  compounds.  (1)  A 
dichloropp'idine,  m.  p.  87 — 88°  ;  (2)  a  trichloropyridine,  m.  p.  49 — 50°  ; 
(3)  a  trichloropyridine,  m.  p.  71 — 72° ;  (4)  a  trichloropyridine,  m.  p. 
67 — 68°;  (5)  a  tetrachloropyridine,  m.  p.  90 — 91°;  (6)  a  tetra- 
chloropyridine,  m.  p.  21 — 22°;  (7)  a  tetrachloropyridine,  m.  p.  74 — 75°  ; 
(8)  pentachloropyridine,  m.  p.  123 — 124°, 

63.  "  Simple  experimental  illustration  of  the  law  of  multiples." 

By  A.  Wentworth  Jones,  M.A. 

Calculated  quantities — for  example,  four  times  the  milligram- 
molecules — of  potassium  chlorate  and  perchlorate  are  weighed  into 
hard  glass  tubes  provided  with  corks  and  delivery  tubes,  each  passing 
by  india-rubber  connections  thx'ough  the  hole  in  a  beehive-shelf,  to 
near  the  top  of  a  gi-aduated  gas  jar  full  of  water  in  the  pneumatic 
trough.  After  heating  the  tubes  in  the  full  bunsen  flame  for  a  few 
minutes,  gas  ceases  to  come  off,  the  flames  are  removed,  and  the  tubes 
allowed  to  cool  and  to  withdraw  their  original  content  of  gas  from  the 
receivers  through  the  upturned  delivery  tube.«.  The  relative  volumes 
collected  stand,  of  course,  in  the  proportion  3  :  4  for  equal  weights  of 
residue  in  the  tubes.  In  an  experiment  before  a  class,  the  volumes 
obtained  were  146  and  194  c.c,  i.e.,  in  the  proportion  of  3  :  4  almost 
exactly.  After  weighing  tubes  and  residues,  and  then  cleaning  and 
weighing  the  tubes,  the  difference  or  weight  of  residue  was,  in  each 
case,  0  30  gram. 
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64.    "  Lauronolic  acid."    By  E..  W.  CoUinson  and  W.  H.  Per  kin,  jiinr. 

In  connection  with  the  experiments  made  by  one  of  the  authors  on 
isolauronolic  acid,  they  have  lately  examined  lauronolic  acid  with  the 
following  results. 

Lauronolic  acid  is  not  reduced  by  sodium  amalgam,  but  when  treated 
with  hydrobromic  acid  is  converted  into  a  hydrobromide,  Ct^H^^O^Br, 
which  melts  at  about  133°  with  decomposition,  and  when  treated  with 
bromine  in  chloroform  solution,  yields  a  substance  which  melts  at  185° 
and  seems  to  have  the  composition  C,-,HjoOoBr. 

Boiling  with  dilute  nitric  acid  converts  lauronolic  acid  into  a 
substance  of  the  formula  CgHj3(N02)0.„  which  is  volatile  in  steam,  and 
melts  at  170°. 

When  a  cold  solution  of  the  sodium  salt  of  lauronolic  acid  is  oxidised 
with  potassium  permanganate,  a  syrupy  acid  of  the  formula  Co^Hj^Og 
is  produced,  which  is  at  present  under  investigation. 

Lauronolic  acid,  when  warmed  with  sulphuric  acid  at  30 — 40°,  is 
completely  decomposed,  carbon  monoxide  being  formed  together  with 
substances  which  so  far  have  not  been  investigated. 

65.     "  The  action  of  aluminium  chloride  on  camphoric  anhydride." 
By  Frederic  H.  Lees  and  W.  H.  Perkin,  junr. 

In  the  course  of  experiments  on  isolauronolic  acid,  on  which  one  of 
the  authors  has  been  engaged  for  some  years,  an  attempt  was  made  tc 
prepare  this  acid  by  a  method  described  by  G.  Blanc  (C.  R.,  1896,  123, 
749—752,  Bull.  Soc.  Chim.,  1896,  [iii],  15,  1191—1199),  which 
consists  in  acting  on  a  solution  of  camphoric  anhydride  in  chloroform 
with  aluminium  chloride.  For  a  long  time  the  authors  failed  to  obtain 
anything  like  the  yield  of  isolauronolic  acid  obtained  in  this  way  by 
Blanc  (40  per  cent.),  and  on  investigating  the  cause  of  this  discrepancy, 
they  have  isolated  the  following  new  substances  as  products  of  the 
reaction.  (1)  A  ^leutral  oil  corresponding  to  about  30 — 40  per  cent,  of 
the  camphoric  anhydride  employed.  This  substance,  which  the  authors 
propose  to  call  il/'Cavijiholacto'ne,  boils  constantly  at  163 — 164°  (50  mm.), 
has  the  formula  Cc^Hj^^O.,,  and  is  isomeric  with  laiu-onolic  acid,  isolauron- 
olic acid  and  ^  campholactone.  It  is  converted  by  treatment  with 
potash  into  the  corresponding  hydroxy-acid,  CgHj4(OH)C02K,  a  thick 
syrup  which  readily  loses  water,  reforming  the  lactone.  When  i/f-cam- 
pholactone  is  heated  with  concentrated  sulphuric  acid  at  90°,  sulphur 
dioxide  is  evolved,  and  on  adding  water  a  crystalline  acid  is  precipi- 
tated in  quantity;  this  melts  at  126°,  and  proves  to  be  xylic  acid, 
C6H3Me.,C02H(l:3:4). 

(2)  An  acid  melting  at  255 — 257°,  which  gives  numbers  on  analysis 
agreeing  with  the  formula  C^iH^gO^. 


112 

The  authors  are  engaged  in  the  examination  of  this  acid  and  of  i/'-cam- 
pholactone,  as  they  hope  in  this  way  to  obtain  results  having  a  direct 
bearing  on  the  constitution  of  camphoric  acid. 

66.  "On  the  action  of  bromacetal  on  the  sodium  derivative  of 
ethylic  malonate."  By  W.  H.  Perkin,  junr.,  and  C.  H.  G.  Sprankliug. 

For  some  months  the  authors  have  been  engaged  in  the  examination 
of  this  decomposition,  and  although  their  experiments  are  far  from 
complete,  they  wish  to  give  a  short  account  of  the  results  as  yet 
obtained,  in  view  of  a  recent  paper  by  Harries  [Ber.,  1898,  31,  37), 
which  deals  with  substances  somewhat  similar  to  those  obtained  by 
them. 

Bromacetal  has  little  action  on  the  sodium  derivative  of  ethylic 
malonate  at  100°,  but  when  these  substances  are  heated  at  140 — 150° 
in  sealed  tubes,  interaction  takes  place  readily  with  the  formation  of 
ethylic  acetalmalonate. 

Ethylic  acetalmalonate,  (C02Et)2CH*CB[2*CH(OEt)2,  boils  constantly 
at  151 — 154°  (15  mm.),  and  on  hydrolysis  with  alcoholic  potash 
yields  the  corresponding  acetalmalonic  acid,  (COoH).,CH'CH.,'CH(OEt).,, 
a  colourless  syrup,  which  when  heated  with  water  at  190°  is  decom- 
posed with  elimination  of  carbon  dioxide  and  alcohol,  and  formation  of 
a  substance,  which  is  apparently  the  half  aldehyde  of  succinic  acid, 
COgH' CHg*  CHg'CHO.  This  is  a  colourless  syrup,  which  on  long 
standing  deposits  crystals,  reduces  Fehling's  solution,  combines  with 
phenylhydrazine,  and  yields  succinic  acid  on  oxidation  with  nitric  acid 

The  authors  are  investigating  these  substances,  as  well  as  the  action 
of  bromacetal  on  the  sodium  derivatives  of  other  ethereal  salts. 


67.  "The  snlphonation  of  benzophenone  and  of  diphenylmethane." 
By  Arthur  Lapworth,  D.Se. 

Benzophenone,  as  it  contains  the  group  -CO-  in  dii'ect  attachment 
to  the  benzene  nucleus,  should  afford  a  considerable  quantity  of  meta- 
acid  on  sulphonation.  It  has  long  been  supposed  that  the  major 
portion  of  the  product  was  the  para-disulphonic  acid,  as  Stadel  ob- 
tained parahydroxybenzoic  acid  on  fusing  it  with  alkali  {Ann.,  1878, 
194,  134).  The  author  has  been  unable  to  contirm  Stiidel's  observa- 
tion ;  the  disulphonic  acid  he  obtained  by  sulphonation  yielded  almost 
pure  metahydroxybenzoic  acid  on  fusion  with  alkali,  and  there  is 
therefore,  no  reason  to  regard  the  behaviour  of  benzophenone  on 
sulphonation  as  exceptional.  During  the  investigation  the  following 
substances  were  obtained  and  characterised.  Benzophenonedisulphonic 
chloride,  Cj3H30(SO.,Cl).i,  crystallises  from  chloroform  in  lax'ge,  anorthic 
plates  melting  at  138°,  and  the  form,  described  by  Beckmann,  melting 
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at  121  "5°  could  not  be  obtained.  The  amide  forms  needles  melting  at 
157°,  and  the  anilide  large  crystals  melting  at  177 — 1 78°.  The pijieridide 
crystallises  in  monoclinic  prisms  or  plates  melting  at  168°,  and  has  the 
curious  property  of  forming  a  transparent  jelly  when  its  alcoholic 
solution  is  slowly  cooled.  A  brief  study  of  the  sulphonation  prodvicts 
of  diphenylmethane  was  made.  They  appear  to  be  a  mixture  of 
disulphonic  acids,  of  which  one,  doubtless  the  dipai-a-acid,  yields  a 
chloride,  Cj3H-^q(S02C1)2,  melting  at  124°,  an  anilide  xnelting  at  178°, 
and  a  piperidide  melting  at  171 — 172°.  When  the  sulphonation  is 
carried  out  by  means  of  chlorosulphonic  acid,  dijyhenyhnethaneortho- 
sulphone,  C^gH^oSOo,  is  also  produced ;  its  constitution  follows  from 
the  fact  that,  when  oxidised,  it  yields  the  benzophenonesulphone 
described  by  Stadel,  the  structure  of  which  has  been  determined, 

68.     "  The  separation  of  optical  isomerides. "     By  Frederic  Stanley 
Kipping  and  William  Jackson  Pope. 

In  a  previous  paper  ("Racemism  and  Pseudoracemism,"  Trans.,  1897, 
71,  989),  the  authoi-s  have  dealt  with  a  number  of  the  properties  of 
optically  active  compounds  and  their  externally  compensated  isomerides. 
It  would  seem,  however,  that  much  may  be  learnt  respecting  the  mutual 
relationships  of  these  substances  by  a  study  of  their  respective  behaviour 
towards  solvents  which  are  themselves  optically  active.  In  this  pre- 
liminary note,  the  authors  record  the  results  obtained  up  to  the  present 
in  some  experiments  on  the  separation  of  a  mixture  of  equal  quantities 
of  enantiomorphously  related  substances  by  crystallisation  from  optic- 
ally active  solvents.  The  first  attempts  which  the  authors  made  to 
effect  such  a  separation  were  unsuccessful ;  inactive  mandelic  acid,  for 
instance,  crystallised  unchanged  from  an  aqueous  solution  of  dextrose. 
Since,  however,  inactive  mandelic  acid  is  a  well-defined  racemic  com- 
pound at  ordinary  temperatures,  it  might  well  be  that  the  tendency  to 
form  a  solid  racemic  compound  would  overcome  any  tendency  towards 
separation  due  to  the  presence  in  the  system  of  a  third  enantio- 
morphous  substance  ;  the  authors  wei-e  therefore  led  to  attempt  the 
separation  of  an  externally  compensated  mixture  of  two  substances 
which  do  not  form  a  solid  racemic  compound  at  the  tempei-ature 
employed.     These  experiments  were  successful. 

An  externally  compensated  mixture  of  sodium  ammonium  dextro- 
and  leevo-tartrate  forms  a  solid  racemic  compound  only  above  27°,  and 
when  ci-ystallised  from  water  at  ordinary  temperatures  crystals  of  the 
dextro-  and  Itevo-isomerides  separate  in  equal  quantities  side  by  side, 
and  may  be  mechanically  separated.  The  authors  find,  however,  that 
when  an  optically  inactive  mixture  of  sodium  ammonium  dextro-  and 
leevo-tartrates  is  dissolved  in  a  concentrated  aqueous  solution  of  dex- 
trose, and  crystallisation  allowed  to  take  place  spontaneously  at  ordinary 
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temperatures  (below  27°),  the  crystalline  deposit  which  first  separates 
contains  a  very  considerable  excess  of  the  dextrorotatory  salt ;  when 
freed  from  dextrose,  first  by  recrystallisation  from  water  at  ordinary 
temperatures,  and  then  by  fractional  precipitation  from  a  warm 
aqueous  solution  by  alcohol,  this  first  deposit  yields  a  quantity  of  sodium 
ammonium  tartrate  having  a  high  specific  dextrorotation.  Eleven 
samples  of  salt,  each  obtained  from  a  different  solution,  have  so  far 
been  examined  ;  in  onlj'  one  case  the  salt  separated  by  the  method  just 
described  was  optically  inactive,  whilst  in  all  the  others  it  was  dextro- 
rotatory. Full  quantitative  details  will  be  published  later,  but  to 
afford  some  idea  of  the  extent  to  which  separation  occurs,  the  authors 
find  that  from  175  grams  of  a  crystallised  optically  inactive  mixture 
of  sodium  ammonium  dextro-  and  laevo-tartrates,  treated  as  above  in 
six  separate  and  approximately  equal  portions,  they  obtained  the  follow- 
ing six  samples  of  hydrated  active  salt. 


1 

2 

3 

4 

5 

6 

Weight  in  grams. 

3-2 

3-8 

3-0 

3-7 

4-2 

3-5 

[a> 

+  15 -50" 

+  22-07° 

+  22-97' 

+  23-30° 

+  20-65° 

+  10-56° 

Landolt's  value  for  the  specific  rotation  of  sodium  ammonium  dextro- 
tartrate  calculated  on  the  hydrated  salt  is  [a]jj  =  2.3'70°.  The  authors 
have  satisfied  themselves  that  all  the  samples  examined  in  the  polari- 
meter  were  free  from  dextrose,  and  that  the  racemic  acid  used  in 
making  the  salt  was  optically  inactive.  The  results  thus  briefly  re- 
corded seem  to  show  that  enantiomorphously  related  substances  are 
not  equally  soluble  in  presence  of  a  third  enantiomorphous  substance  : 
whether  the  difference  under  these  conditions  will  be  suflicient  in  all 
cases  to  render  a  separation  of  the  two  isomerides  possible,  thus  adding 
another  to  the  few  methods  by  which  this  may  be  accomplished,  is  a 
matter  which  is  still  under  investigation. 


At  the  next  meeting,  on  Thursday,  May  5th,  the  following  papers 
will  be  communicated  by  the  authors. 

"  The  reactions  of  the  carbohydrates  with  hydrogen  peroxide."  By 
C.  F.  Cross,  E.  J.  Bevan,  and  Claud  Smith. 

"  The  properties  and  relationships  of  dihydroxytartaric  acid.  Part 
II."     By  H.  J.  H.  Fenton,  M.A. 

"TheaflSnity  constants  of  certain  hydi'oxy-acids."  By  S.  Skinner, 
M.A. 

"  Molecular  weights  in  solution  of  permanganates,  perchlorates,  and 
periodates."     By  J.  Murray  Crofts,  B.A.,  B.Sc. 
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May  5th,  1898.     Professor  Dewar,  F.R.S.,  President,  in  the   Chair. 

Messrs.  E.  C.  Jee,  W.  Marshall,  and  T.  H.  Pope  were  formally 
admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Harry 
Brearley,  Totley,  Derbyshire ;  Arthur  Stanley  Hemmy,  Government 
College,  Lahore ;  Leonard  Myddleton  Nash,  281,  Seven  Sisters'  Road; 
Pinsbury  Park,  N. ;  Edward  John  Russell,  Owens  College,  Man- 
chester;  Sigmund  Stein,  32-3,  Yauxhall  Road,  Liverpool ;  Frank  Edwin 
"Weston,  43,  Larkhall  Rise,  Clapham,  S.W. ;  William  Williamson, 
86,  Tyndall  Road,  Leyton,  E.  ;  Charles  Arthur  Wrench,  3,  Park- 
lands,  Surbiton  Hill. 

Of  the  following  papers  those  marked  *  were  read  : — 

*69.    **The  action  of  hydrogen  peroxide  on  carbohydrates  in  the 
presence  of  iron."     By  C.  F.  Cross,  E.  J.  Bevan,  and  Claude  Smith. 

The  results  obtained  by  H.  J.  H.  Fenton  {Trans.,  1894,  65,  899  ; 
1895,  67,  48;  1896,  69,  546)  in  oxidising  tartaric  acid  by  hydrogen 
peroxide  in  presence  of  soluble  iron  compounds  suggested  the  applica- 
tion of  the  method  to  other  hydroxy-compounds,  and  notably  to  the 
carbohydrates.  The  authors  have  studied  the  behaviour  of  typical 
hexoses  and  of  cane-sugar,  when  treated  in  aqueous  solution  with 
hydrogen  peroxide  at  ordinary  temperatures,  and,  in  confirmation  of 
Fenton' s  observations,  have  found  in  this  group  also  that  the  presence  of 
iron  compounds  is  an  essential  condition  for  the  production  of  the 
characteristic  reactions.       A  convenient   proportion  of   iron  (Fe  as 
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FeSO^'TH^O)  is  1/10000  of  the  weight  of  a  solution  containing  4  grams 
of  the  carbohydrate  in  100  c.c.  The  authors  reserve  for  the  present 
any  statement  of  the  limiting  proportion  which  may  be  necessary,  and 
are  engaged  in  ascertaining  whether  other  inorganic  compounds  may 
not  be  found  to  have  similar  effects. 

With  such  proportions  and  with  hydrogen  peroxide  in  quantities 
sufficient  to  supply  1  or  2  atoms  of  oxidising  oxygen  for  each  molecule 
of  hexose,  reaction  takes  place  readily  with  marked  rise  of  tempera- 
ture (10 — 20°),  but  in  the  absence  of  iron  compounds,  all  other 
conditions  remaining  the  same,  nothing  happens  at  ordinary  tempera- 
tures. After  reaction,  the  solutions  are  acid  to  the  taste.  The  quantity 
of  acid  formed  is  greater  from  dextrose  than  from  Ipevulose.  The 
volatile  acids  separated  by  distillation  are  formic  and  acetic  acids,  and 
represent  15 — 20  per  cent,  and  4 — 7  per  cent,  respectively  of  the 
weight  of  the  dextrose.  The  non-volatile  acids  represent  about  one- 
half  the  total  acidity,  and  contain  a  dicarboxylic  acid  which  is  easily 
isolated  by  precipitation  as  lead  salt  in  the  presence  of  acetic  acid,  and 
on  analysis  gives  numbers  corresponding  with  those  required  for 
tartronic  acid. 

After  removal  of  the  acids,  the  presence  of  f urfuroids  is  identified 
by  estimations  of  furfural  in  the  distillates  from  hydrochloric  acid 
(sp.  gr.  1*08).  The  quantities  obtained  from  dextrose  or  cane-sugar 
are  3 — 4  per  cent.,  representing  7 — 9  per  cent,  of  the  fui-furoid.  The 
products  yielding  furfural  are  not  acid  in  character,  but  there  is  no 
evidence  that  they  are  pentoses.  From  Isevulose,  only  traces  of  these 
products  are  formed.  The  solutions  give  a  well-marked  iodoform 
reaction,  indicating  that  the  hexose  molecules  undergo  internal  re- 
arrangement;  and  that  the  phenomena  are  not  those  of  a  simple 
oxidation. 

The  characteristic  products  of  the  reaction  are  separated  from  solu- 
tion by  the  addition  of  alcohol  and  ether ;  on  drawing  off  the  denser 
aqueous  layer,  a  solution  is  obtained  which  dries  in  a  vacuum  to  a 
gummy  solid,  destitute  of  any  appearance  of  crystallisation.  These 
compounds  react  with  phenylhydrazine  acetate  in  the  cold,  forming 
osazones,  and  give  evidence  of  the  presence  of  highly  reactive  groups 
by  reducing  Fehling's  solution  in  the  cold.  The  yield  of  osazones  is 
considerable,  amounting  to  30 — 60  per  cent,  of  the  weight  of  the  carbo- 
hydrate in  the  case  of  Isevulose  and  of  cane-sugar  ;  and  to  12 — 20  per 
cent,  in  that  of  dextrose.  Two  groups  of  osazones  have  been  obtained, 
(1)  compounds  melting  at  185 — 195°  and  resembling  the  glucosazones 
in  properties,  but  differing  from  them  in  composition,  the  nitrogen 
(N=17 — 20  per  cent.)  being  2 — 3  per  cent,  higher;  (2)  compounds 
with  a  low  melting  point  (130°),  and  freely  soluble  in  hot  water. 
From  these  results,   it  might   be  inferred  that  the  products  are  the 
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"osones"  or  "  oxyglucoses "  of  Fischer,  but  they  resist  the  action 
of  zinc  and  acetic  acid  on  the  one  hand,  and  of  bromine  on  the  othex', 
and  are  not  reduced  by  sodium  amalgam  in  solutions  kept  slightly  acid  ; 
properties  which  differentiate  them  from  the  normal  carbohydrates 
and  from  such  of  their  oxy-derivatives  (ketaldoses)  as  are  at  present 
known. 

The  investigation  of  the  nature  of  these  products  is  complicated  by 
the  fact  that  no  crystalline  derivatives  other  than  the  osazones  have 
been  obtained.  No  definite  acetates  or  benzoates  have  been  isolated. 
Some  evidence  as  to  their  relationship  to  the  original  hexoses,  however, 
is  obtainable  from  a  closer  study  of  the  constants  of  the  reaction.  It 
appears,  in  the  first  place,  that  there  is  no  simple  proportion  between 
the  quantity  of  hydrogen  peroxide  employed  and  the  amount  of  the 
characteristic  products  obtained.  Having  established  this  for  quantities 
representing  3,  2,  and  1  atom  of  oxygen  for  each  molecule  of  the  hexose, 
the  authors  found  that  very  considerable  effects  were  still  produced  on 
further  reducing  the  proportion  of  peroxide.  Thus  from  40  grams  dextrose 
treated  with  sufficient  peroxide  to  furnish  only  1/10  atom  of  oxygen  for 
each  molecule  of  hexose,  the  quantity  of  osazones  formed  in  the  cold  from 
the  product  of  the  reaction  was  8  grams,  an  amount  as  great,  therefore,  as 
that  obtained  when  10  times  this  proportionof  the  peroxidewas  employed. 
Similarly,  the  addition  of  still  smaller  quantities  of  the  peroxide  to  a 
dextrose  solution  was  found  to  convert  a  considerable  pi-oportion  of  the 
hexose  into  compounds  not  fermented  by  yeast,  though  reducing 
Fehling's  solution  and  otherwise  resembling  the  compounds  just 
described. 

The  authors  conclude  (1),  that  hydrogen  peroxide  acts  primarily  by 
determining  a  constitutional  change  in  the  hexose  molecule,  i.e.,  by  in- 
ternal rearrangement,  such  effects  bearing  no  direct  proportion  to  the 
quantity  added,  and  (2),  that  the  oxidising  actions  observed,  e.g., 
the  formation  of  dicarboxylic  acids,  are  subordinate  or  secondary 
effects. 

As  regards  the  nature  of  the  constitutional  changes  in  question,  the 
reactions  of  the  characteristic  products  indicate  the  presence  of 
-C(OH)IC(OH)-  groups.  In  the  formation  of  dihydroxymaleic  acid 
from  tartaric  acid,  this  radicle  results  from  an  actual  removal 
of  hydrogen  by  oxidation,  and  in  the  carbohydrates  might  be  formed 
by  internal  rearrangement.  The  authors  consider  that  such  a 
change  is  the  primary  effect  of  contact  with  the  peroxide,  although 
-CH(OII)'CH{OH)-  residues  also  are  probably  attacked  and  hydrogen 
eliminated  by  direct  oxidation. 

The  obvious  bearings  of  these  results  upon  the  problem  of  plant 
physiology,  from  which  point  of  view  they  are  positive  and  sufficiently 
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established,  induce  the  authors  to  put  forward  this  preliminary  com- 
munication without  waiting  for  a  definite  solution  of  the  constitutional 
problems,  which  are  still  under  investigation. 

Discussion. 

Dr.  Armsteong  referred  to  the  interest  of  the  work  in  connection 
with  vegetable  physiology,  indicative  as  it  was  of  the  far-reaching 
character  of  the  interactions  concerned  in  the  elaboration  of  the 
products  of  plant  activity.  Although  the  part  played  by  enzymes  in 
such  processes  had  been  generally  recognised,  their  importance  must 
be  much  accentuated  now  that  Buchner's  remarkable  discovery  of  an 
enzyme  capable  of  inciting  alcoholic  fermentation  was  placed  beyond 
doubt.  It  seemed  quite  possible,  from  the  experiments  of  Mr.  Cross 
and  his  colleagues,  that  iron,  which  is  known  to  be  present  in  most 
plants,  may  behave  to  some  extent  as  an  enzyme  and  thus  possess 
unexpected  importance  from  the  point  of  view  of  plant  chemistry ;  it 
was  very  noteworthy  from  this  point  of  view  that  the  formation  of 
reduction  products  yielding  iodoform  had  been  observed  as  well  as 
that  of  oxidation  products. 

Dr.  MoRRELL  stated  that,  with  galactose,  the  disappearance  of 
hydrogen  peroxide  is  twice  as  rapid  as  with  glucose,  and  that  the 
addition  of  large  quantities  of  the  peroxide  caused  a  marked  rise  of 
temperature.  Ferrous  iron,  which  could  not  be  detected  during  the 
oxidation,  reappeared  when  hydrogen  peroxide  could  be  recognised  no 
longer  in  the  solution. 

Mr.  Fenton  said  that,  since  he  had  observed  the  peculiar  influence 
of  iron  in  the  oxidation  of  tartaric  acid,  experiments  had  been  made 
in  other  directions,  and  as  so  wide  a  field  had  been  opened  up  for 
investigation  the  co-operation  of  the  authors  and  of  Dr.  Morrell  was 
most  welcome. 

Mr.  Ling,  referring  to  the  possible  analogy  between  the  products  of 
the  reaction  described  by  the  authors  and  those  formed  by  the  oxida- 
tion of  sugars  by  alkaline  copper  solutions,  said  that  Kjeldahl  had 
observed  that  glucose  and  fructose,  when  boiled  with  a  solution  of 
potassio-copper  sulphate  (Ost's  solution),  yield  mesoxalic  acid. 
Kjeldahl  had  also  shown  that  this  acid,  on  treatment  with  phenyl- 
hydrazine  acetate,  is  converted  into  a  dihydrazide  melting  at  148°, — a 
derivative,  therefore,  of  dihydroxymalonic  acid.  Might  not  the  sup- 
posed osazone,  which  was  formed  in  the  cold,  be  a  substance  of  this 
kind? 

Mr.  Cross,  in  reply,  stated  that  the  phenylhydrazine  derivatives 
obtained   in   the  cold  had  the  characteristics  of  osazones,  although 
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neither  aniline  nor  ammonia,  which  according  to  Fischer  are  simulta- 
neously produced  in  the  osazone  reaction,  could  be  detected  in  the 
filtrates.  It  had  not  escaped  attention  that  the  derivatives  might  possi- 
bly behydrazides  resulting  from  condensation  with  a  -C(OH)IC(OH)- 
group,  and  they  were  being  investigated  from  this  point  of  view. 

*70.    "  Note  on  the  oxidation  of  certain  acids  in  presence  of  iron." 
By  Henry  J.  Horstman  Fenton,  M.A. 

It  has  been  shown  in  several  previous  communications  {Trans., 
1894,  Qb,  899  ;  B.  A.  Eeport,  1895,  (tc.)  that  when  tartaric  acid  is 
oxidised  in  presence  of  a  small  quantity  of  ferrous  iron,  one  molecule 
of  the  acid  loses  two  atoms  of  hydrogen,  giving  risfe  to  dihydroxymaleic 
acid.  The  most  effective  oxidising  agent  for  the  purpose  is  hydrogen 
dioxide,  but  the  result  is  also  brought  about  by  chlorine,  hypochlorites, 
bromine,  kc,  and  by  atmospheric  oxygen  in  presence  of  sunlight.  The 
presence  of  ferrous  iron  is  essential,  but  its  proportion  seems  to  bear 
but  little  relation  to  the  yield  of  acid  in  the  ordinary  course  of  pre- 
paration, the  action  being,  in  fact,  what  is  usually  termed  catalytic. 
It  is  necessary  that  the  addition  of  iron  shall  precede  that  of  the 
oxidising  agent.  From  the  fact  that  dihydroxymaleic  acid,  on  heating 
with  water,  yields  glycollic  aldehyde,  and  that  this  readily  condenses 
to  a  hexose,  it  is  evident  that  the  change  may  afford  information  with 
regard  to  the  natural  formation  of  carbohydrates. 

The  production  of  dihydroxymaleic  acid  from  tartaric  acid  is  most 
easily  represented  by  assuming  the  removal  of  the  two  non-hydroxylic 
hydrogen  atoms:  C2H2(OH),(CO,H),  -  H2  =  Co(OH),(CO,H)2.  It  is 
true  that  dextrotartaric  acid  would  be  expected,  in  this  manner,  to 
yield  a  fumaroid  instead  of  a  maleoid  acid ;  but  it  is  quite  possible 
that  *  stereomeric '  change  takes  place  during  one  of  the  stages  of 
preparation,  and  in  any  case  this  objection  can  hardly  be  considered  a 
serious  one,  bearing  in  mind  the  large  number  of  known  exceptions 
(Michael,  J.  praU.  Chem.y  1892,  46,  400). 

"While  seeking  for  a  chemical  explanation  of  the  part  played  by  the 
iron,  the  following  may  be  offered  as  a  provisional  suggestion.  The 
two  non-hydroxylic  hydrogen  atoms  in  tartaric  acid  may  be  supposed 
to  possess  feebly  acid  functions  owing  to  the  neighbourhood  of  the 
COoH-  and  OH-  groups,  and  it  is  possible  that  an  atom  of  divalent 
iron  may  replace  these  two  hydi'ogen  atoms,  giving  the  compound : 

COaH-  C(OH)<^>C(OH)-  COgH.     On  addition  of  the  oxidising  agent 

the  iron  atom  assumes  the  trivalent  state,  and  can  therefore  no  longer 
be  'retained.'  The  result  is  an  unsaturated  acid,  and  the  iron  enters 
into   solution  as  a  ferric  salt,   e.g.,  ferric  tartrate.     Dihydroxymaleic 
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acid  readily  reduces  ferric  salts  in  the  cold,  experiment  indicating 
that  two  atoms  of  iron  are  reduced  by  one  molecule  of  the  acid,  so 
that  the  ferrous  iron  is  regenerated  at  the  expense  of  a  portion  of 
the  acid. 

A  large  number  of  the  commoner  acids  have  been  investigated  as 
regards  their  behaviour  in  this  respect.  In  addition  to  all  the  non- 
hydroxylic  acids  examined,  lactic,  malic,  citric,  and  tartronic  acids 
give  negative  results.  If,  however,  the  above  explanation  be  accepted, 
it  is  evident  that  the  production  of  the  violet  coloration  would  only  be 
expected  in  the  case  of  those  acids  the  molecules  of  which  contain  at  least 
two  CH(OH)-  groups.  Mucic  and  saccharic  acids  might  therefore  be 
expected  to  yield  positive  results,  and  recent  experiments  have  shown 
that  this  is  the  case.  Both  these  acids,  when  treated  in  the  cold  with 
a  limited  quantity  of  hydrogen  dioxide  in  presence  of  ferrous  iron, 
give  intense  violet  colorations.  Attempts  are  being  made  to  isolate 
the  oxidation  products,  which  appear  to  be  even  less  stable,  however, 
than  dihydroxymaleic  acid. 

Discussion. 

Dr.  Armstrong  thought  a  more  probable  explanation  of  the  part 
played  by  iron  to  be  that  the  iron  salt  became  added  to  the  carboxylic 
group ;  if  changes  then  occurred  such  as  he  had  suggested  take  place 
when  optical  inversion  is  effected  by  hydrolytic  agents  {Trans.,  1896, 
69,  1399),  it  would  be  easy  to  understand  why  dihydroxymaleic  acid 
was  obtained  instead  of  the  fumaric  derivative. 

Mr.  Fenton,  referring  to  the  suggestion  he  had  made,  said  that 
replacement  of  non-hydroxylic  hydrogen  atoms  by  metals  might  also 
occur  in  Fehling's  and  other  similar  solutions.  In  experiments  with 
equal  molecular  quantities  of  dihydroxytartrates  and  tartrates,  it  had 
been  found  that  the  power  of  retaining  copper  in  solution  in  the 
presence  of  alkali  is  very  much  greater  in  the  latter  case,  although 
the  reverse  might  be  expected  if  replacement  occurs  in  the  alcoholic 
hydroxyl  groups  as  is  commonly  supposed. 

*71.    "  Properties    and    relationships    of    dihydroxytartaric     acid. 
Part  II.     Metallic  Salts."     By  Henry  J.  Horstman  Fenton,  M.A. 

The  only  metallic  dihydroxytartrate  which  appears  to  have  been 
prepared  and  studied  is  the  sodium  salt — the  supposed  barium  salt 
being  probably  a  mixture.  Several  other  salts  of  the  acid  are  now 
described.  It  is  shown  that  the  solubilities  of  the  normal  salts  of 
sodium,  .potassium,  rubidium,  and  csesium  increase  with  the  rise  in 
atomic  weight  of  the  metal.  The  lithium  salt  is  exceptional,  its 
solubility  being  greater  than  that  of  the  sodium  salt.     The  differences 
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in  solubility  of  these  salts  may  perhaps  be  of  service  in  separating  the 
metals  of  the  alkalis. 

Solutions  of  soluble  dihydroxytartrates  act  as  powerful  reducing 
agents  towards  salts  of  silver,  copper,  and  mercury,  but  are  them- 
selves reduced  to  dihydroxymaleic  acid  by  stannous  and  ferrous  salts. 

*72.  "The  aflSnity-constants  of  dihydroxymaleic,  dihydroxyfumaric, 
dihydroxytartaric,  and  tartronic  acids."     By  S.  Skinner,  M.A, 

The  affinity-constants  have  been  determined  from  the  conduc- 
tivity of  the  aqueous  solutions.  The  determination  in  the  case  of 
these  acids,  with  the  exception  of  tartronic  acid,  presents  special 
difficulty  as  their  solutions  undergo  gradual  decomposition.  The  con- 
stants found  are  compared  with  those  of  malonic,  succinic,  fumaric, 
maleic,  and  tartaric  acids,  and  it  is  shown  that  an  increase  in  the 
value  of  the  constant  occurs  : — (1)  on  the  introduction  of  hydroxyl 
groups  ;  (2)  for  the  lower  members  of  the  series  of  dibasic  acids  ;  (3) 
for  the  unsaturated  acids  as  compared  with  their  saturated  isologues. 

Discussion. 

Dr.  Wallace  "Walker  objected  to  the  explanation  given  of  the  nature 
of  the  curves  on  the  ground  that  in  the  production  of  carbon  dioxide 
and  glycollic  aldehyde  from  dihydroxymaleic  acid,  the  concentration  of 
the  supposed  catalyser  is  decreasing  at  the  same  rate  as  that  of  the 
negative  ion.  The  reaction  would  therefore  be  bimolecular,  and  its 
curve  not  rectilinear  but  one  represented  by  an  equation  of  the  second 
degree. 

Mr.  Fenton  asked  whether  the  results  obtained  with  dihydroxy- 
maleic acid  could  be  explained  by  the  suggestion,  advanced  in  a  previous 
communication,  that  combination  with  a  molecular  proportion  of  water 
occurs  on  dissolution  with  the  production  of  the  unstable  trihydroxy- 
succinic  acid. 

Mr.  Skinner,  in  reply,  recognised  that  explanations  of  the  behaviour 
of  dihydroxymaleic  acid  other  than  that  adopted  in  the  paper  were 
possible,  but  he  was  not  prepared  to  say  how  far  they  would  be  of 
assistance  in  elucidating  the  results  of  the  conductivity  experiments. 

*73.  '*  Note  on  the  enolic  and  ketonic  forms  of  ethylic  acetoacetate." 
By  R.  S.  Morrell,  M.A.,  Ph.D.,  and  J.  M.  Crofts,  B.A.,  B.Sc. 

The  authors  find  that  the  purple  oil  obtained  by  the  action  of 
anhydrous  ferric  chloride  on  ethylic  acetoacetate  is  decomposed  by 
water  in  the  presence  of  ether    into  ferric  chloride  and  the  ketonic 
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ethereal  salt.  The  ether  is  found  to  contain  the  ketonic  and  not  the- 
enolic  form,  as  would  be  expected.  To  identify  the  ketonic  form,  the 
method  given  by  Schiff  and  Bertini  {Ber.,  1898,  31,  207)  is  employed. 
The  ethylic  benzalanilineacetoacetate  is  found  to  have  the  composition, 
melting  point  (78°),  and  properties  of  the  ketonic  form.  The  tauto- 
meric change  is  probably  due  to  the  fact  that  the  ferric  chloride 
compound  of  ethylic  acetoacetate,  when  decomposed  by  water  in  the 
presence  of  ether,  produces  hydrochloric  acid,  which  converts  the 
enolic  into  the  ketonic  form. 

The  authors  mentioned  in  a  previous  paper  that  ethylic  benzaldi- 
acetoacetate  formed  a  purple  oil  with  ferric  chloride  in  benzene  solu- 
tion, whereas,  in  alcoholic  solution,  there  was  no  such  coloration.  This 
oil  has  been  obtained  in  the  solid  form  and  is  being  investigated  on 
the  lines  just  indicated  for  the  ethylic  acetoacetate  compound, 

*74.  *'  The  resolution  of  tetrahydropapaverine  into  its  optically 
active  components."  By  William  Jackson  Pope  and  Stanley 
John  Peachey. 

Goldschmiedt  has  shown  that  papaverine  is  optically  inactive  and  is, 
in  all  probability,  an  isoquinoline  derivative  of  the  constitution 
C(OMe)-CH:C-CH:CH-N  CHICH-  C-OMe 

C(OMe)-CH:C C  •  GB.^-  C=CH-  C-OMe' 

This  formula  does  not  contain  an  asymmetric  carbon  atom  and,  up  to 
the  present,  no  optically  active  derivative  of  papaverine  has  been 
described.  Amongst  the  derivatives  of  papaverine  prepared  by  Gold- 
schmiedt (Jlonats.,  1886,  7,  495)  is  a  tetrahydropapaverine,  C2oH25NO^, 
to  which,  on  the  basis  of  the  above  constitution,  the  formula 
C(0Me)-CH:C-CH,-CH2-NH  CHICH-C-OMe 

C(OMe)-CH:C CH-  CH,-  C=CH-C-OMe 

must  be  assigned,  since,  on  reducing  isoquinoline  derivatives,  hydro- 
genation  takes  place  in  the  pyridine  nucleus.  On  this  assumption, 
tetrahydropapaverine  contains  an  asymmetric  carbon  atom,  and  it 
should  therefore  be  possible  to  separate  the  optically  inactive  compound 
into  two  enantiomorphously  related  isomerides,  and  thus  obtain 
evidence  confirming  the  constitution  which  Goldschmiedt  has  assigned 
to  papaverine. 

In  '  splitting '  an  externally  compensated  base  into  its  enantio- 
morphously related  components,  the  dextrotartrate  is  almost  invariably 
employed  ;  it  would  seem  preferable,  however,  on  various  gi'ounds,. 
to  make  use  in  such  cases  of  the  dextrobromocamphorsulphonic  acid 
described  by  Kipping  and  Pope  {Trans.,  1893,  63,  584).  Dextrobromo- 
camphorsulphonic acid  is  a  far  more  powerful  acid  than  tartaric  acid,^ 
and  hence  might  be  expected  to  yield  better  characterised  and  more 
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easily  isolated  salts  than  the  latter,  with  the  further  advantage  that 
with  a  monobasic  acid  there  is  usually  no  tendency  to  form  two  classes 
of  salts.  Dextrobromocamphorsulphonic  acid  is  conveniently  prepared 
from  the  ammonium  salt  by  conversion  into  the  barium  salt  and  careful 
pi'ecipitation  of  the  solution  by  sulphuric  acid.  After  filtration,  the 
strength  of  the  resulting  solution  is  determined  by  titration. 

Tetrahydropapaverine  is  boiled  with  rather  more  than  the  calculated 
quantity  of  dextrobromocamphorsulphonic  acid  dissolved  in  a  large 
quantity  of  water.  Ultimately,  the  whole  dissolves,  and,  on  cooling, 
long  needles  of  Ifevotetrahydropapaverine  dextrobromocamphorsulphon- 
ate,  CooHo5lSrO^,C\,-,Hj^BrO'S03H,  crystallise  out.  Further  quantities 
of  this  salt  are  obtained,  mixed  with  increasing  quantities  of  the  more 
soluble  dextrotetrahydropapaverine  dextrobromocamphorsulphonate,  on 
concentrating  the  mother  liquors.  The  two  salts  are  readily  separated 
by  crystallisation  from  boiling  water. 

Lcevotetrahydropapaverine  dextrohromocamphorsulphonate  crystallises 
readily  from  water,  in  which  it  is  sparingly  soluble  in  the  cold,  in 
long,  colourless,  anhydrous  needles  melting  with  decomposition  at 
295 — 298° ;  it  is  somewhat  more  soluble  in  absolute  alcohol,  but 
insoluble  in  most  other  organic  solvents.  In  a  0'3  per  cent,  absolute 
alcoholic  solution,  it  has  the  specific  rotation  of  about  [a  ]d=  -  30^. 

Dextrotetrahydropapaverine  de:i:trohromocamphorsulphonate  separates 
from  solution  as  a  resin  which  could  not  be  obtained  crystalline ; 
when  purified  by  repeated  separation  from  its  boiling  aqueous  solution 
and  dried  in  the  air,  it  forms  a  gritty,  amorphous  powder. 

LcBVOtetrahydrop)apaverine,  C^qHojNO^,  separates  on  cooling  a  hot 
aqueous  solution  of  its  dextrobromocamphorsulphonate  to  which  excess 
of  ammonia  has  been  added  ;  it  crystallises  from  boiling  dilute  alcohol 
in  colourless,  minute,  six-sided  plates  containing  water  which  melt  at 
223°.  The  large  flat  face  of  the  crystal  is  perpendicular  to  the  acute 
bisectrix  of  a  very  small  axial  angle  and  of  negative  double  refraction  ; 
the  material  has  the  specific  rotation  [a]o=  -  149 "5°  in  a  chloroform 
solution  containing  0"7987  grams  per  25  c.c.  The  dextrotetrahydro- 
papaverine separated  from  its  dextrobromocamphorsulphonate  resembles 
the  laevo-isomeride  in  all  respects,  but  is  of  opposite  rotation. 

Inactive  tetrahydropapaverine  melts  at  200 — 201°,  and  at  ordinary 
temperatures  is  crystallographically  different  from  its  optically  active 
components ;  it  is,  therefore,  a  racemic  compound  in  the  sense  of 
Kipping  and  Pope's  definition  {Trans.,  1897,  71,  989)  It  is  formed 
on  crystallising  a  mixture  of  equal  weights  of  the  two  optically  active 
isomerides  from  dilute  alcohol. 

The  salts  of  racemic,  dextro-  and  Isevo-tetrahydropapaverine  are 
being  investigated,  and  experiments  on  other  optically  inactive 
alkaloids  and  their  reduction  products  are  in  progress. 
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75.  "  Molecular  weights  of  permanganates,  perchlorates,  and 
periodates  in  solution."     By  J.  Murray  Crofts,  B.A.,  B.Sc. 

The  molecular  weight  of  potassium  permanganate  in  solution  has 
been  determined  only  by  the  specific  conductivity  method.  In  view  of 
the  close  relationship  between  manganese  and  chlorine  indicated  by 
the  periodic  classification  of  the  elements,  it  was  thought  that  further 
investigation  of  the  molecular  weights  of  these  substances  in  solution 
would  be  of  interest. 

The  method  adopted  was  that  devised  by  Lbwenherz  [Zeit.  physik. 
Chem.,  1895,  18,  70),  in  which  Glauber's  salt  is  the  solvent  employed. 
In  this  solvent  sodium  salts  ca-nnot  undergo  dissociation.  The  methods 
by  which  practically  pure  crystalline  sodium  permanganate  and  the 
very  deliquescent  sodium  perchlorate  were  obtained  are  described. 
Determinations  with  both  the  sodium  and  the  potassium  salts  of  the 
acids  were  made,  and  the  results  point  to  the  formula  M'MnO^  for 
permanganates,  and  M'CIO^  for  pei'chlorates.  For  periodates  (meta- 
periodates)  the  potassium  salt  only  was  used,  and  the  constant  obtained 
indicated  KIO^  as  the  formula. 

The  results  afford  additional  evidence  for  the  inclusion  of  manganese 
with  the  halogens  in  group  YII.  of  the  periodic  classification.  The 
author  is  inclined  to  advocate  Spring's  formula  for  perchloric  acid 
{Bull.  Acad.  Belg.,  [ii],  39,  887),  and  a  corresponding  expression  for 
permanganic  acid,  the  chlorine  and  manganese  atoms  being  regarded  as 
heptavalent  in  these  compounds. 

76.     "  The  action  of  chlorine  on  pyridine."     By  W.  J.  Sell,  M.A., 
F.I.C.,  and  F.  W.  Dootson,  M.A. 

In  this  communication  the  results  are  given  of  a  repetition,  in  part, 
of  the  work  of  Keiser  {Am.  Chem.  J.,  1886,  8,  308),  undertaken 
primarily  with  the  object  of  comparing  his  dichloropyridine  hydro- 
chloride with  the  trichloropyridine,  melting  at  71 — 72°,  obtained  by 
the  authors  by  the  action  of  phosphorus  pentachloride  on  pyridine 
{Proc,  1898,  14,  110). 

In  consequence  of  the  results  obtained,  the  work  was  somewhat  ex- 
tended, and  it  is  shown  that  (1)  an  additive  compound  of  chlorine  and 
pyridine  is  formed,  the  constitution  of  which  is  not  yet  established ; 
(2)  Keiser's  dichloropyridine  hydrochloride  is  a  trichloropyridine ;  (3) 
others  of  the  chloropyridines  seem  to  be  formed  in  small  amount ;  (4) 
the  compound,  C5H5NCI,  described  by  Keiser  as  an  addition  product 
of  chlorine  and  pyridine,  is  pyridine  hydrochloride. 
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77.  "  The  oxidation  of  paranitrotoluenesulphonic  acid  to  dinitro- 
stilbenedisulphonic  acid  and  to  paranitrobenzaldehydortho- 
sulphonic  acid."     By  R.  Herz  and  W.  H.  Bentley. 

In  this  paper  the  authors  describe  their  experiments  on  the  oxida- 
tion of  sodium  paranitrotoluenesulphonate  by  sodium  hypochlorite.  By 
using  much  less  caustic  soda  than  Green  and  Wahl  {Ber.,  1897,  30, 
3097),  they  find  that  the  product  of  oxidation  is  almost  entirely 
sodium  dinitrostilbenedisulphonate,  and  that  sodium  dinitrodibenzyl- 
disulphonate  does  not  appear  to  be  produced.  The  sodium,  silver, 
barium,  and  lead  salts,  as  well  as  the  acid,  have  been  prepared  and 
examined. 

The  authors  are  unable  to  accept  the  views  of  Eis  and  Simon  (Ber., 
1898,  31,  354)  on  the  constitution  of  the  stilbene  derivative,  and 
from  a  determination  of  the  amount  of  potassium  permanganate 
required  for  its  oxidation,  maintain  that  it  is  a  dinitro-  and  not  a 
nitrosonitro-compound.  They  found,  independently  of  Green  and 
"Wahl,  that,  on  oxidising  sodium  dinitrostilbenedisulphonate  in  the  cold 
with  potassium  permanganate,  sodium  paranitrobenzaldehydortho- 
sulphonate  is  formed.  This  substance  possesses  the  properties  of  an 
aldehyde,  and  forms  yellow,  crystalline  compounds  with  phenylhydr- 
azine  and  semicarbazide. 

78.  "  Determination  of  molecular  weights : — modification  of  Lands- 
berger's  boiling  point  method."  By  James  Walker  and  John  S. 
Lumsden. 

The  authors  propose  a  modification  of  Landsberger's  method  (Ber., 
1898, 31,  458)  which  consists  essentially  in  measuring  the  volume  of  the 
solution  after  the  boiling  point  has  been  determined,  instead  of  ascer- 
taining its  weight.  This  is  effected  by  graduating  the  boiling  tube, 
and  permits  of  a  number  of  successive  experiments  being  made  with 
the  same  quantity  of  substance.  Only  one  weighing  is  necessary  for 
the  whole  series,  which  occasions  a  considerable  saving  of  time,  making 
it  possible  to  obtain  four  or  five  determinations  in  the  course  of  half 
an  hour.  The  accuracy  is  comparable  with  that  of  the  Victor  Meyer 
vapour  density  method  in  ordinary  circumstances. 
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Paracelsus.  The  hermetic  and  alchemical  writings  of  Aureolus 
Philippus  Theophrastus  Bombast  of  Hohenheim,  called  Paracelsus, 
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The  Golden  Treatise  concerning  the  Philosopher's  Stone. 

The  Golden  Age  come  back. 

The  Sophie  Hydrolith,  or  "Water  Stone  of  the  Wise. 

The  Demonstration  of  Nature. 

A  Philosophical  Summary. 

The  Path  of  the  only  Truth. 
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The  Ordinal  of  Alchemy. 

The  Testament  of  John  Cremer,  sometime  Abbot  of  "Westminster, 
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The  Sulphur  of  the  Philosophers. 

An  Open  Entrance  to  the  Closed  Palace  of  the  King. 

A  Subtle  Allegory  concerning  the  Secrets  of  Chemistry. 

The  Metamorphosis  of  Metals, 

A  Short  Guide  to  the  Celestial  Ruby. 

The  Fount  of  Chemical  Truth. 

The  Golden  Calf. 

The  All-wise  Dooi'keeper, 

2  vols.  4to.     Pp.  xi  +  357  :  and  352.     London  1893. 
Collectanea  Chemica,  being  certain  select  treatises  on  Alchemy  and 
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George  Starkey,  Sir  George  Ripley,  etc. 
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Marvels.     Concerning  the  blessed  mystery  of  the  Philosopher's  Stone. 
8vo.     Pp.  xxxi  +  361.     London  1893. 

Janus  Lacinius.  The  New  Pearl  of  Great  Price.  A  treatise  con- 
cerning the  treasure  and  most  precious  stone  of  the  philosophers. 
Illustrated  with  symbolical  designs.  8vo.  Pp.  xi-F441,  London  1893. 
Edward  Kelley.  The  Englishman's  two  excellent  treatises  concerning 
the  Philosopher's  Stone,  together  with  the  Terrestrial  Theatre  of 
Astronomy.     8vo.     Pp.  Ixvii  +  153.     London  1893. 

Basilius  Valentinus.  The  Triumphal  Chariot  of  Antimony,  with 
the  commentary  of  Theodore  Kerckringius,  Engraved  title  and 
plates.     8vo.     Pp.  xxxiii  +  204.     London  1893. 

Jones,  H.  C.  The  Freezing-Point,  Boiling-Point,  and  Conductivity 
Methods.     Pp.  vii-|-64.     Easton,  Pa.,  1897. 

Threlf all,  Richard.  On  Laboratory  Arts.  Pp.xii  +  338.   London  1898. 
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Pamphlets. 

Liversidge,  A.     Abbreviated  names  for  certain  Crystal  forms. 

Models  to  show  the  Axes  of  Crystals. 
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Waters,  on  keeping ;  On  the  Corrosion  of  Aluminium. 

Crystallised   Carbon  Dioxide ;    on  the    Internal   Structure   of 

Gold  Nuggets  ;  Contx'ibutions  to  the  Bibliography  of  Gold;  Experiments 
on  the  Waterproofing  of  Bricks  and  Sandstones  with  Oils  ;  Experiments 
upon  the  Porosity  of  Plasters  and  Cements.  (Reprinted  from  the 
Transactions  of  the  Australasian  Association  for  the  Advancement  of 
Science.) 

On  some  New  South  Wales  and  other  Minerals.     Note  No.  7, 

On  the  Amount  of  Silver  and  Gold  in  Sea  Water. 

The   Removal   of    Gold    and    Silver    from    Sea    Water    by 

Muntz  Metal  Sheathing.  (Reprinted  from  the  Transactions  of  the 
R.S.N.S.W.)  

BANQUET  TO  PAST  PRESIDENTS. 

It  has  been  arranged  by  the  Council  that  the  Society  shall  entei'tain 
at  a  Banquet  at  the  Hotel  Metropole,  on  June  9th,  the  following 
Past  Presidents  who  have  completed  a  period  of  fifty  years  Fellowship 
of  the  Society  : — Lord  Playfair  :  Sir  J.  H.  Gilbert :  Sir  E.  Frankland  : 
Prof.  Odling  :  Sir  F.  A.  Abel,  Bart.  :  Dr.  A.  W.  Williamson :  Dr.  J. 
H.  Gladstone.  The  Secretaries  will  be  glad  to  hear  as  soon  as  pos- 
sible, and  in  any  case  not  later  than  May  14i/i,  from  those  Fellows  who 
intend  to  be  present,  and  also  if  they  desire  to  bring  guests  (at 
present  limited  to  two). 

The  price  of  tickets  will  be  One  Guinea  each,  including  wine.  They 
will  be  forwarded  on  receipt  of  a  remittance  for  the  number  of  tickets 
required,  addressed  to  the  Assistant  Secretary,  Chemical  Society, 
Burlington  House,  W. 

RESEARCH  FUND. 

A  meeting  of  the  Research  Fund  Committee  will  be  held  in  June. 
Applications  for  grants,  accompanied  by  full  particulars,  should  be 
s  ent  to  the  Secretaries  on  or  before  June  6th. 


At  the  next  meeting,  on  Thiu-sday,  May  19th,  the  following  papers 
will  be  communicated  by  the  authors. 

"The  action  of  formaldehyde  on  amines  of  the  naphthalene  series." 
By  G.  T.  Morgan,  B.Sc. 

"  On  the  constitution  of  oleic  acid  and  its  derivatives.  Part  I."  By 
F.  G.  Edmed,  B.Sc. 
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May  19th,  1898,  Professor  Dewar,  F.R.S.,  President,  in   the  Chair. 

Messrs.  T.  M.  Lowry,  H.  St.  John,  and  J.  Heaton  were  formally 
admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  John 
Brighouse  Buchan,  17,  Steven  Street,  Stretford,  Manchester;  Charles 
William  Tisdale  Davies,  Wye,  Kent ;  Robert  Findlay  Hislop,  Craigielea, 
Paisley ;  George  Herbert  Martin,  New  College,  Eastbourne ;  Charles 
James  Meads,  Brooklynn,  Erlanger  Road,  St.  Catherine's  Park,  S.E. ; 
Matthew  Joseph  Sheridan,  20,  Heathland  Road,  Stoke  IsTewington,  N. 

The  following  papers  were  read  : — 

79.     *'  The  liquefaction  of  hydrogen  and  helium."     By  James 
Dewar,  LL.D,,  F.R.S. 

In  a  paper  entitled  **  The  liquefaction  of  air  and  research  at  low 
temperatures  (Froc,  1895, 11,  221),  an  account  was  given  of  the  history 
of  the  hydrogen  problem  and  the  result  of  the  author's  experiments  to 
the  end  of  the  year  1895.  The  subject  was  again  discussed  in  a  lecture 
on  "New  researches  on  liquid  air"  {Proc.  Roy.  Inst.,  1896,  15,  i,  I'M), 
and  a  sketch  given  of  the  apparatus  employed  for  the  production  of  a 
jet  of  hydrogen  containing  liquid.  It  was  shown  that  such  a  jet  could 
be  used  to  cool  substances  below  the  temperature  which  could  be  reached 
by  the  use  of  liqviid  air,  but  all  attempts  to  collect  the  Kquid  in  vacuum 
vessels  failed.  The  type  of  apparatus  used  in  these  experiments  worked 
well,  so  it  was  resolved  to  construct  a  much  larger  liquid  air  plant, 
and  to  combine  with  it  circuits  and  arrangements  for  the  liquefaction 
of  hydrogen.    This  apparatus,  admirably  constructed  by  the  engineers, 
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Messrs.  Lennox,  Reynolds  and  Fyfe,  took  a  year  to  build  up,  and  many 
months  were  occupied  in  testing  and  making  preliminary  trials.  The 
many  failures  and  defeats  need  not  be  detailed. 

On  May  10th,  hydrogen  was  liquefied  by  allowing  the  gas,  cooled  to 
—  205^,  and  under  a  pressure  of  180  atmospheres,  to  escape  con- 
tinuously at  the  rate  of  from  10  to  15  cubic  feet  per  minute  from  the 
nozzle  of  a  coil  of  pipe  in  a  double  silvered  vacuum  vessel  of  special 
construction  surrounded  with  a  space  kept  below  -  200°.  Liquid 
hydrogen  commenced  to  drop  from  this  vacuum  vessel  into  another 
doubly  isolated  by  being  surrounded  with  a  third.  On  this  occasion, 
20  c.c.  of  liquid  hydrogen  were  collected  in  about  five  minutes,  and  on 
May  12th  50  c.c.  were  obtained  before  the  hydrogen  jet  froze  up  from 
the  solidification  of  air  in  the  pipes.  The  yield  of  liquid  was  about 
1  per  cent,  of  the  gas.  The  hydrogen  in  the  liquid  condition  is  clear 
and  colourless,  showing  no  absorption  spectrum  and  the  meniscus  is  as 
well  defined  as  in  the  case  of  liquid  air.  The  liquid  must  have  a 
relatively  high  refractive  index  and  dispersion,  and  the  density  appears 
to  be  in  excess  of  the  theoretical  value,  0'18  to  0'12,  deduced  respec- 
tively from  the  atomic  volume  of  organic  compounds  and  from  the 
limiting  density  found  by  Amagat  for  hydrogen  gas  under  infinite 
compression.  The  author's  experiments  on  the  density  of  hydrogen  in 
palladium  gave  a  value  0'62  for  the  substance  in  combination,  and  it 
will  be  interesting  to  find  the  density  of  the  actual  liquid  at  its 
boiling  point.  Not  having  arrangements  at  hand  to  determine  the 
boiling  point,  two  experiments  were  made  to  prove  the  excessively 
low  temperature  of  the  boiling  fluid.  In  the  first  place,  a  long  piece 
of  glass  tubing,  sealed  at  one  end,  but  open  to  the  air  at  the  other,  and 
cooled  by  immersing  the  closed  end  in  liquid  hydrogen,  immediately 
filled,  where  it  was  cooled,  with  solid  air.  The  second  experiment  was 
made  with  a  tube  containing  helium. 

The  Bulletin  of  the  Cracow  Academy  for  1896  contains  a  paper  by 
Professor  Olszewski,  entitled  "  A  research  on  the  liquefaction  of 
helium,"  in  which  he  states  that  "as  far  as  my  experiments  go,  helium 
remains  a  permanent  gas  and  apparently  is  much  more  diflicult  to 
liquefy  than  hydrogen."  Helium  which  had  been  extracted  from  Bath 
gas  by  the  liquefaction  method  described  last  year  (Proc,  1897,  13,  190) 
and  sealed  up  in  a  bulb  with  a  narrow  tube  attached,  was  placed  in 
liquid  hydrogen,  and  a  distinct  liquid  was  seen  to  condense.  A  simQar 
experiment  made  with  the  same  helium  tube  in  liquid  air  under  ex- 
haustion instead  of  in  liquid  hydrogen  gave  no  visible  condensation. 
It  would  thus  appear,  as  already  suggested  by  the  author  (loc.  cit.),  that 
there  cannot  be  any  great  difference  in  the  boiling  points  of  helium 
and  hydrogen.  A  fuller  account  of  the  work  will  appear  in  the  Trans- 
actions} 
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All  known  gases  have  now  been  condensed  into  liquids  which  can 
be  manipulated  at  their  boiling  points  under  atmospheric  pressure  in 
suitably  arranged  vacuum  vessels.  "With  hydrogen  as  a  cooling  agent, 
it  will  be  possible  to  get  within  20^  or  30^  of  the  zero  of  absolute 
temperature,  and  its  use  will  open  up  an  entirely  new  field  of  scientific 
inquiry. 

During  the  whole  course  of  the  low  temperature  work  carried  out  at 
the  Eoyal  Institution,  the  invaluable  aid  of  Mr.  Robert  Lennox  has 
been  at  the  author's  disposal,  and  it  is  not  too  much  to  say  that,  but 
for  his  engineering  skill,  manipulative  ability,  and  loyal  perseverance, 
the  present  successful  issue  might  have  been  indefinitely  delayed.  The 
author's  thanks  are  also  due  to  Mr.  J.  W.  Heath  for  valuable  assistance 
in  the  conduct  of  these  experiments. 

Discussion. 

Sir  William  Cbookes  proposed  that  the  Fellows  of  the  Society  should 

offer  their  best  congratulations  to  the  President  on  the  striking  success 
which  had  attended  his  remarkable  attempts  to  liquefy  the  last  of  the 
'  permanent '  gases — hydrogen  and  helium. 

Dr.  Armsteong,  in  seconding  the  proposal,  said  that  in  the  future 
the  fact  that  the  liquefaction  of  hydrogen  had  been  achieved  by  a 
President  of  the  Society  would  no  doubt  be  recalled  with  interest.  In 
early  days,  the  discussion  of  the  properties  of  hydrogen  had  attracted 
much  attention  in  the  Society  when  Sir  Benjamin  Brodie  advocated  the 
view  that  it  must  be  supposed  to  have  metallic  properties,  a  view  subse- 
quently strongly  supported  by  Graham's  discovery  of  hydrogenised  pal- 
ladium. He  ventured  to  think,  however,  that  the  subject  had  been 
regai'ded  too  much  from  the  inorganic  side,  and  that  when  the  evidence 
to  be  derived  from  organic  chemistry  was  taken  into  account,  it  was 
more  probable  that  hydrogen  would  be  found  to  resemble  the  petroleum 
hydrocarbons  rather  than  the  metals. 

He  then  asked  whether  the  President's  statement  that  argon  solidi- 
fied when  cooled  in  liquid  air  did  not  preclude  the  presence  of  argon  in 
the  helium  from  Bath  gas,  which  gave  only  a  liquid  when  cooled  in 
hydi'ogen. 

The  motion  was  carried  by  acclamation. 

The  President,  in  acknowledging  the  compliment,  said  that  the 
facts  referred  to  by  Dr.  Armstrong  proved  that  the  helium  employed 
in  the  liquefaction  experiments  did  not  contain  argon.  It  was  possible 
that  hydrogen  might  be  present  in  small  quantity,  but  otherwise  the 
helium  was  pure. 
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80.     "The  action   of  formaldehyde  on  amines  of  the  naphthalene 
series.  Part  I."    By  Gilbert  T.  Morgan,  B.Sc. 

By  the  interaction  of  methylal,  acetone,  and  /?-naphthylamine. 
Reed  {J.  prakt.  Chtm.^  1887,  35,  314)  obtained  naphthacridine, 
CoiHjgN  (m.  p.  216°),  and  a  substance  melting  at  202 — 203°,  to  which 
he  gave  the  formula  Co^H^qNo- 

The  author  finds  that  when  formaldehyde  (40  per  cent,  solution) 
acts  on  ^-naphthylamine  in  alcoholic  solution  in  the  presence  of 
hydrochloric  acid,  four  basic  substances  are  produced.  Two  of  these 
have  the  composition  corresponding  with  the  formula  Co^^H^gX  ;  one 
crystallises  in  orange  needles  melting  at  225 — 226°,  and  the  other  in 
straw  coloured  needles  melting  at  216°.  The  latter  was  found  to  be 
identical  with  naphthacridine. 

The  third  substance  crystallises  in  colourless  prisms  often  showing 
cruciform  twinning,  melts  at  203°,  and  is  identical  with  the  compound 
of  this  melting  point  described  by  Reed.  Its  composition  is  expressed 
by  the  formula  CogH^gNg,  and  as  the  author  has  obtained  it  by  the 
action  of  formaldehyde  alone  on  ^-naphthylamine,  it  follows  that 
acetone  plays  no  part  in  the  condensation. 

The  fourth  compound  is  obtained  only  in  small  quantity,  crystallises 
in  silky  needles  having  a  faintly  yellow  tinge,  melts  at  186 — 187°, 
and  has  the  foi-mula  CglT^gN^.  Its  hydrochloride,  C.-,oHjgNo,HCl, 
and  nitrite,  Cor,Hjg!N'.,)HN02,  have  been  prepai'ed,  and  the  base  can  be 
regenerated  from  either  salt  by  means  of  aqueous  alkalis. 

The  orange  coloured  base  melting  at  225 — 226°  stands  in  very  close 
relationship  to  the  isomeric  naphthacridine  (m.  p.  216°),  and  is  con- 
verted into  it  both  easily  and  quantitatively.  Its  behaviour  with 
hydrogen  chloride  is  remarkable.  When  it  is  triturated  with  con- 
centrated hydrochloric  acid  or  submitted  to  the  action  of  the  dry  gas, 
it  forms  a  green  hydrochloride,  from  which  the  orange  base  is  obtained; 
but  when  dry  hydrogen  chloride  is  passed  into  its  solution  in  benzene 
or  in  glacial  acetic  acid  a  yellow  hydrochloride  is  produced,  which 
yields  naphthacridine  (m.  p.  216°).  The  orange  base  is  probably  a 
labile  form  of  naphthacridine.  Methods  for  preparing  each  form  in 
quantity  are  given  in  the  paper,  and  the  hydriodide,  methiodide,  and 
ethiodide  of  naphthacridine  (m.  p.  216°)  are  described. 

The  products  of  the  interaction  between  formaldehyde  and  Vnaphthyl- 
amine  have  been  examined  with  results  which  ^ill  le  communicated 
in  a  subsequent  paper,  and  the  investigation  is  being  extended  to 
derivatives  of  both  a-  ai^d  ^-raphthylamine. 
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Discussion. 

Professor  Dunstan  pointed  out  that  commercial  formalin  usually 
contains  acetone,  so  that,  unless  the  author  had  satisfied  himself  of  the 
purity  of  the  formaldehyde,  the  fact  that  the  interaction  of  the  com- 
mercial solution  and  /?-naphthylamine  gave  rise  to  the  condensation 
product  did  not  necessarily  tell  in  favour  of  the  view  that  acetone 
was  not  concerned  in  the  action. 

Mr.  jNIorgan,  in  reply,  said  that  the  formaldehyde  solution  employed 
could  have  contained  [only  a  small  amount  of  acetone.  The  base 
melting  at  203^  is  readily  reduced  to  naphthacridine  by  means  of 
hydriodic  acid  and  phosphorus,  and  this  fact  not  only  supports  the 
formula  adopted  by  the  author,  but  also — taken  in  conjunction  with 
the  large  yield  of  the  base  when  prepared  from  /8-naphthylamine  and 
formaldehyde — makes  it  improbable  that  acetone  takes  any  part  in 
the  condensation. 

81.    "  On  the  constitution  of  oleic  acid  and  its  derivatives.     Part  I." 
By  Frank  George  Edmed,  B.Sc. 

Oleic  and  elaidic  acids,  when  oxidised  by  weak  alkaline  permangan- 
ate, yield  two  dihydroxystearic  acids,  melting  respectively  at  134°  and 
99°  (Saytzeff,  /.  Russ.  Chem.  Soc,  1885, 17,  417).  The  author  finds  that, 
while  these  acids  are  the  chief  products  of  the  reaction,  pelargonic, 
azelaic,  and  oxalic  acids  are  also  formed  at  the  same  time.  These  acids 
result  from  the  continued  action  of  the  oxidising  agent  on  the  di- 
hydroxystearic acids,  and  no  evidence  could  be  obtained  of  the  forma- 
tion of  sebacic,  suberic,  and  caprylic  acids,  which,  with  azelaic  acid, 
have  been  stated  to  be  the  products  of  the  further  action  of  perman- 
ganate (Spiridonoff,  J.  Russ.  Chem.  Soc,  1887,  19,  646).  The  di- 
hydroxystearic acid  obtained  from  elaidic  acid  is  much  more  easily 
oxidised  than  its  isomeride,  a  fact  which  is  consistent  with  the  stereo- 
isomeric  formula  ascribed  to  elaidic  acid.  The  formation  of  pelargonic 
and  azelaic  acids  affords  additional  evidence  in  support  of  the  formula, 
CH3(CH,)-CH:CH(CH2)-COoH,  for  both  oleic  and  elaidic  acids. 

Oleic  acid  was  also  oxidised  with  a  weak  solution  of  chromic  acid ; 
the  action  was  very  slow,  and  a  considerable  quantity  of  azelaic  acid, 
but  only  a  trace  of  pelargonic  acid,  was  obtained.  No  other  products 
could  be  isolated,  and  the  action  appears  to  be  similar  to  that  of  the 
permanganate. 

The  products  resulting  from  the  fusion  of  oleic  and  of  elaidic  acids 
with  potash  were  quantitatively  examined,  and  it  was  found  in  both 
cases  that  the  yield  of  palmitic  acid  was  approximately  theoretical,  but 
that  the  quantity  of  acetic  acid  was  extremely  small.     Oxalic  acid  was 
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also  produced  in  the  reaction,  and  the  amount  exceeded  that  of  the 
acetic  acid,  but  neither  pelargonic  nor  azelaic  acids  could  be  detected, 
nor  could  any  dihydroxystearic  acid  be  recognised,  although  from 
Wagner's  explanation  of  the  reaction  (5en,  1888,  21,  3353),  this  might 
be  expected  to  be  an  intermediate  product. 

Discussiox. 

Mr.  Hehnek  was  by  no  means  convinced  that  the  double  linkage  oc- 
curred between  the  central  carbon  atoms  in  the  oleic  acid  formula.  No 
doubt  oleic  acid  on  oxidation  formed  azelaic  acid  by  preference,  but  as 
by  other  means,  for  instance,  by  treatment  with  sulphuric  acid  or  zinc 
chloride,  lactones  were  very  readily  obtained,  it  seemed  possible  that 
oleic  acid  was  a  labile  compound,  and  that  the  double  linkage  had 
not  a  definite  position  in  the  molecule.  He  was  astonished  at  the 
excellent  yield  of  dihydroxystearic  acid  obtained  by  the  author  by 
means  of  alkaline  permanganate  ;  in  the  most  favourable  circumstances, 
he  had  been  able  to  obtain  only  about  40  per  cent,  of  the  theoretical 
yield,  and  this,  he  thought,  was  also  the  experience  of  other  workers. 
The  oxidation  by  means  of  chromic  acid  might  have  succeeded  better 
if  a  solution  of  chromic  anhydride  in  acetic  acid  had  been  employed, 
instead  of  a  mixture  of  bichromate  and  sulphuric  acid.  As  to  the  defi- 
ciency in  the  yield  of  acetic  acid  in  the  potash  fusion,  might  not  some 
of  the  acetate  have  decomposed  into  methane  1 

The  question  arose  whether  oleic  acid  could  be  regarded  as  a  single 
substance.  The  number  of  isomerides  possible  in  the  case  of  com- 
pounds containing  eighteen  carbon  atoms  was  enormous,  and,  while 
many  were  well  known  among  the  lower  members  of  the  series,  it  was 
remarkable  that  when  a  chain  of  about  ten  carbon  atoms  was  reached,  all 
reference  to  isomerides  disappeared  from  the  text-books,  solely,  in  his 
opinion,  because  means  for  their  separation  had  not  been  devised.  At 
the  same  time,  indications  existed,  such  as  slight  differences  in  the 
optical  behaviour  of  oils  of  a  similar  degree  of  unsaturation,  and  in 
the  solidifying  points  of  the  fatty  acids  separated  from  them,  which 
pointed  towards  isomerism.  It  was  essential  to  elucidate  this  point 
before  studying  the  constitution  of  the  substance  called  oleic  acid, 
especially  as  most  of  the  work  which  had  been  done  was  antecedent  to 
the  recognition  of  the  existence  of  less  saturated  acids,  such  as  linolic 
and  linolenic  acids  and  their  homologues,  which  were  almost  invariably 
present  with  acids  of  the  oleic  class. 

Dr.  CROSSLEy  was  surprised  to  learn  that  a  nearly  theoretical  yield 
of  dihydroxystearic  acid  was  obtained  by  oxidising  oleic  acid  with  per- 
manganate, as  in  similar  experiments  he  had  never  succeeded  in 
obtaining  more  than  40  per  cent,  of  the  amount  theoretically  possible. 
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Referring  to  Wagner's  explanation  of  the  production  of  palmitic  from 
oleic  acid  by  fusion  with  potash,  he  pointed  out  that  it  received  sup- 
port from  many  cases  in  which  this  alkali  seems  to  act  simultaneously 
as  an  oxidising  and  reducing  agent,  and  suggested  that  the  fusion  of 
oleic  acid  with  soda  might  lead  to  intei'esting  results,  as  caustic  soda 
apparently  does  not  exercise  a  reducing  action. 

Professor  Tilden  said  that,  in  his  opinion,  a  body  of  evidence  had 
been  brought  forward  which  amounted  almost  to  positive  proof  of  the 
correctness  of  the  symmetrical  formula  for  oleic  acid.  And,  referring 
to  the  remarks  of  Mr.  Hehner,  he  would  venture  to  say  that  if  it  came 
to  a  question  of  the  credibility  of  evidence,  he  should  distinctly  prefer 
the  testimony  derived  from  the  action  of  a  1  or  2  per  cent,  solution  of 
permanganate  in  the  cold  to  that  of  such  agents  as  zinc  chloride  or 
caustic  potash,  which  required  a  high  temperature. 

Professor  Duxstax  doubted  whether  there  was  any  real  evidence 
that  crystallisable  oleic  acid  obtained  from  different  oils  is  not  a 
single  substance.  He  thought  it  more  probable  that  the  differences 
Mr.  Hehner  had  alluded  to  were  due  to  impui'ities  occurring  in  the 
natural  oils. 

Mr.  Edmed,  in  reply,  said  that  the  quantitative  yield  of  palmitic 
acid  in  the  potash  fusion  precluded  the  supposition  that  the  oleic  acid 
employed  contained  a  branched-chain  isomeride.  It  was  not  possible 
to  accept  Mr.  Hehner's  suggestion  that  the  small  amount  of  acetic  acid 
obtained  was  due  to  a  decomposition  of  potassium  acetate  into  methane 
during  the  reaction,  as  the  temperature  was  not  allowed  to  exceed  230^ 
during  the  fusion. 

82.  "  Stereoisomeric  derivatives  of  camplior."     By  T.  M.  Lowry,  B.Sc. 

In  addition  to  the  case  of  stereoisomerism  referred  to  in  a  previous 
note  {Froc,  1897,   13,    159),  the  author  has  investigated  that  of  the 

dibromochlorocamphors,       CgH^3Br\j-,^___^,   obtained     by    heating 

chlorocamphor  with  an  excess  of  bromine  in  sealed  tubes.  When 
recrystallised  five  times,  the  product  melted  at  81°  and  had  a  specific 
rotatory  power  [a]D  =  44-5°in  a  5  per  cent,  solution  in  chloroform; 
after  five  more  crystallisations,  the  rotatory  power  was  raised  to  51'3°, 
but  no  increase  was  observed  after  sixteen  further  crystallisations. 
The  melting  point  also  was  constant  at  8-4°.  There  can  be  no  doubt 
that  the  change  in  rotatory  power  indicates  the  presence  of  two  stereo- 
isomerides,  and  the  product  must,  therefore,  be  an  isomorphous  mixture 
similar  to  that  afforded  by  the  bromochlorocamphors  previously  de 
scribed,  from  which  it  differs  only  by  the  presence  of  an  additional 
bromine  atom  in  the^yS-position, 
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BANQUET  TO  PAST  PRESIDENTS. 

Fellows  uho  have  announced  their  intention  of  being  present  at  the 
Banquet  on  June  9th  are  requested  to  send  to  the  Assistant  Secretary, 
Chemical  Society,  Burlington  House,  "W".,  remittances  for  the  number 
of  tickets  required  without  delay,  in  order  that  the  tickets  may  be 
forwarded  to  them.     The  names  of  guests  should  alsa  be  notified. 


RESEARCH  FUND. 


A  meeting  of  the  Research  Fund  Committee  will  be  held  in  June. 
Applications  for  grants,  accompanied  by  full  particulars,  should  be 
sent  to  the  Secretaries  on  or  before  June  6th. 


At  the  next  meeting,  on  Thursday,  June  2nd,  the  following  paper 
will  be  communicated  by  the  authors. 

"  On  the  behaviour  of  certain  organic  substances  towards  hydrogen 
bromide  in  presence  of  ether."  By  Henry  J.  Horstman  Fenton, 
M.A.,  and  ^Jildred  Gostling,  B.Sc. 
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CERTIFICATES  OF  CANDIDATES  FOR  ELECTION. 


N.B. — The  names  of  those  who  sign  from  "General  Knowledge" 
are  printed  in  italics. 

The  following  Candidates  have  been  proposed  for  election.     A  ballot 
will  be  held  on  Thursday,  June  16th. 

Brearley,  Hany, 

Totley,  Derbyshire,  via  Sheffield. 
Metallurgical  Chemist  at  Messrs.  Thos.  Firth  it  Sons,  Ltd.  S.  K. 
certificates  in  Mathematics  (IV.),  General  Physics  and  Mechanics 
(adv.)  ;  subsequently  two  years  Math,  and  Phys.  at  Firth  College, 
also  Chem.  and  Phys.  Laboratory  course.  Metallurgical  training  in 
lab.  Thos.  Firth  &  Sons,  Sheffield,  under  J.  Taylor,  B.Sc,  A.R.S.M.,  &c. ; 
last  five  years  chief  assistant.  Author  of  "Estimation  Mn  in  Spiegels," 
ex., 15,  13;  "Carbon  in  Ferrochromium,"  C.X.,15,  241;  "Sepa- 
rations with  Alkaline  Acetates  "  C'.A.,  75  and  76  ;  "  Cyanide  Estima- 
tions of  Copper,"  ex.,  76,  189^  291,  303,  "Separations  from  Chromic 
Acid,"  ex., 11. 

R.  Leffler.  William  Crookes. 

George  Young.  Fred.  Ibbotson. 

Fredk.  J.  Merrils. 

Buchan,  John  Brighouse, 

17,  Steven  Street,  Stretford,  Manchester. 
Managing  Partner  of  The  Anchor  Chemical  Engineering  Co., 
Stretford,  Manchester.  Laboratory  Assistant  at  the  Clayton  Aniline 
Co.'s  works,  Manchester  (3  years).  Laboratory  assistant  and  under- 
manager  at  Messrs.  Brunner,  Mond  k  Co.'s  works,  Xorthwich  (6  years). 
Manager  of  Experimental  Plant  at  Messrs.  Peter  Spence  k  Son's  works, 
Manchester  (1  year).  Manager  of  Messrs.  Adley,  Tolkien  &  Co.'s 
works,  Blackburn  (9  months).  Left  Blackburn  to',  take  up  present 
position. 

Daniel  Bray.  R.  L.  Taylor. 

Charles  Crocker.  *S'.  W.  Harris. 

Clarence  A.  Seyler. 
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Cowburn,  Arthur  William, 

"  Fernroyd/'  Bowdon,  Cheshire. 
Chemist.     Student  of   Chemistry  between    1892  and  1895  at  the 
Technical  School,   Manchester.     Between   1894  and   1896  at  Owens 
College,   and   pupil   to   Messrs.  Crace,  Calvert  and  Thomson,  Royal 
Institution  Laboratory  of  Manchester,  since  1896. 

William  Thomson.  H,  B.  Dixon. 

J.  Carter  Bell.  Harry  Grimshaw. 

Jas.  Grant.  James  Porter  Shenton. 

W.  H.  Perhin,  junr. 

Davies,  Charles  "William  Tisdale, 
Wye,  Kent. 
Student  at  the  South-Eastern  Agricultural  College.  Holder  of 
Diploma  and  Silver  Medal  of  British  Dairy  Farmers'  Association  for 
Science  and  Practice  of  Dairy  Farming  and  Dairying,  also  Diploma 
of  South  Eastern  Agricultural  College  for  Scientific  and  Practical 
Agriculture.  For  4  years  Student  of  Chemistry,  the  latter  3  years 
being  spent  at  the  South-Eastern  Agricultural  College,  Wye,  Kent. 
Desirous  of  Fellowship  of  the  Society  whereby  to  obtain  further 
knowledge  (by  means  of  its  publications,  etc.)  of  Chemistry,  both 
Analytical  and  especially  as  applied  to  Agriculture  and  Dairying. 

John  Percival.  H.  J.  Monson. 

Edward  G.  Guest.  John  M.  Thomson. 

A.  D.  Hall.  H.  Brereton  Baker. 

Dowzard,  Edwin, 

30,  The  Willows,  Liverpool. 
Analytical  Chemist.  Three  years  as  apprentice  and  assistant  with 
the  firm  of  Messrs.  A.  N.  Tate  &,  Co.,  Analytical  Chemists,  Liverpool. 
During  the  past  3  years  analyst  to  Messi's.  Evans,  Sons  &  Co., 
Liverpool.  Author  of  the  following,  "  A  Quick  Polarimetric  Method 
for  the  Estimation  of  Starch  in  Flour,"  Chera.  News,  77,  107. 
Francis  Henry  Tate.  F.  Harwood  Lescher. 

Edward  Davies.  Francis  Vacher. 

J.  Campbell  Brown. 

Foulerton,  Alexander  Grant  Russell, 

Dunsdale,  Mulgrave  Road,  Sutton,  Sui^rey. 
Fellow   of    the   Royal    College   of   Surgeons,   England.     Assistant 
Bacteriologist,  British  Institute  of  Preventive  Medicine.     Engaged  in 
investigations  of   Physiological  Chemistry ;  formerly  Demonstrator  of 
Biological  Chemistry,  British  Institute  of  Preventive  Medicine. 
Henry  E.  Roscoe.  Chas.  Slater. 

Arthur  Harden.  Samuel  Rideal. 

Christopher  Childs. 
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Hamilton,  Oswald, 

Old  Stratford,  Stony  Stratford. 
Chemical  Engineer.  Five  years  private  assistant  Owens  College, 
Manchester.  Two  years  private  assistant  University  College,  London, 
during  which  time  assisted  in  the  editing  of  Journal  of  Society  of 
Chemical  Industry  and  other  scientific  literature.  Manager  of  the 
British  White  Lead  Co.,  Ltd.,  5  years,  having  designed  and  constructed 
plant  and  process.  Researches  on  Blast  Furnace  products,  lead  com- 
pounds, and  many  others. 

Watson  Smith.  William  Ramsay. 

B.  E.  R.  Newlands.  Henry  E.  Roscoe. 

John  A.  R.  Xewlands. 


Hemmy,  Arthur  Stanley,  B.A.,  M.Sc, 
Government  College,  Lahore,  India. 
Professor   of   Physical   Science.     Formerly   Assistant   Professor  of 
Chemistry,  Heriot-Watt    College,   Edin.       Joint  author   with  Dr.    S. 
Ruhemann  of  papers  on  Organic  Chemistry. 

S.  Ruhemann.  M.  M.  Pattison  Muir. 

A.  Sheridan  Lea.  R.  S.  Morrell. 

R.  H.  Adie.  Sidney  Skinner. 

Hislop,  Robert  Findlay, 
Craigielea,  Paisley. 
Assistant  Gas  Engineer  and  Chemist,  Gas  Works,  Paisley.  Studied 
Chemistry  for  the  past  10  years  under  Professor  Ferguson,  of  Glasgow 
University,  the  late  Professor  Dittmar,  of  the  Andersonian  College, 
Glasgow,  and  under  Messrs.  R.  R.  Tatlock  and  Reedman,  City  Analysts, 
Glasgow,  and  for  the  past  5  years  have  acted  as  chemist,  lic,  at  the 
Paisley  Gasworks.  Have  considerable  experience  in  analysis  of  Coals 
and  Coke  for  gas,  steam,  domestic,  and  metallurgical  purposes. 

Geo.  R.  Hislop.  R.  R.  Tatlock. 

James  Robson.  Thomas  Gray. 

G.  G.  Henderson.  Matthew  A.  ParTcer. 

Jarvis,  George  Arthur, 

The  Shrubbery,  SnedshiU,  Wellington,  Salop. 
Analytical  and  metallurgical  chemist.  Over  22  years'  experience  as 
analytical  chemist.  Technical  Education  lecturer.  Three  and  a  half 
years  with  Edward  Riley,  F.I.C.,  F.C.S.  Assistant  chemist  Wigan 
Coal  and  Iron  Co.,  Ltd.  Chemist  to  West  Yorkshire  Iron  and  Coal 
Co.,   Ltd.     Three  and   a    half   years  chemist    Xew   Russia   Co.,   Ltd. 
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Assistant  to  late  Sidney  Gilchrist  Thomas.     13  years  chemist  to  The 
Lilleshall  Co.,  Ltd. 

Edwd.  Riley.  Percy  Elford. 

F.  W.  Hart.  Geo.  P.  Rees. 

Wm.  P.  Thompson. 
Lee,  Harry  Lancelot, 

8,  Chichester  Street,  St.  George's  Square,  London.  S.W. 
Lecture  Assistant  in  the  School  of  the  Pharmaceutical  Society. 
Studied  Chemistry  for  three  years  in  the  Pharmaceutical  Society's 
School.  Student  Session  1894 — 5.  Lecture  Assistant  to  Prof.  Dunstan, 
Session  1896.  Lecture  Assistant  to  Prof.  Collie,  Sessions  1896 — 7, 
1897—8. 

John  Norman  Collie,  "Wyndham  R.  Dunstan. 

Ernest  Goulding.  Arthur  Lapworth. 

Thomas  Tickle. 
Lewins,  William, 

43,  Exeter  Street,  Gateshead. 
Science  Teacher,  Organised  Science  School,  Gateshead.      Bachelor  of 
Science,  London    University.     Lecturer   in   Chemistry  in   the  above 
School  for  five  years. 

P.  Phillips  Bedson.  Saville  Shaw. 

F.  C.  Garrett.  R.  Greig  Smith. 

J.  G.  Taylor. 
Martin,  George  Herbert, 

Kew  College,  Eastbourne. 
Science  Master.  Late  Science  Postmaster  of  Merton  College, 
Oxford.  B.A.  1st  Class  in  Final  Honour  School  of  Natural  Science. 
Formerly  Science  Master  at  (i)  Clergy  Orphan  School,  Canterbury, 
(ii)  Wellington  College,  Berks.  At  present  Science  Master  at  New 
College,  Eastbourne.  Assisted  Dr.  Rideal  in  the  investigation  of 
the  chemical  actions  which  take  place  in  the  Septic  Tank  System  of 
Sewage  treatment. 

W.  W.  Fisher.  Samuel  Rideal. 

John  Watts.  J.  E.  Marsh. 

Y.  H.  Veley.  William  Esson. 

Meads,  Charles  James, 

Brooklynn,  Erlanger  Road,  St.  Catherine's  Park,  S.E. 
Chemist.    Two  years  Student  at  Royal  College  of  Science  (1894 — 6). 
Two  years  Assistant  in  Government  Laboratory  (1896 — 8).    Two  years 
Demonstrator,  Birkbeck  Institution  (1896 — 8). 

T.  E.  Thorpe.  H.  J.  Helm. 

E.  Grant  Hooper.  J.  Woodward. 

William  A.  Tilden.  John  E.  Mackenzie. 
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Nash,  Leonard  Myddleton, 

281,  Seven  Sisters'  Road,  Finsbury  Park,  X. 
Chemist  to  Colour   Woi'ks.     Studied  Chemistry  and   ^Metallurgy  in 
King's  College,   London,  from   1895 — 1898.     Passed  the  Intermediate 
Examination  of  the  Institute  of  Chemistry,  1898.      Also  worked  with. 
Mr.  Bertram  Blount.     Became  M.S.C.I.  in  1897. 

John  M.  Thomson,  Bertram  Blount. 

Herbert  McLeod.  Herbert  Jackson. 

Patrick  H.  Kirkaldy.  A.  K.  Huntington. 

"William  H.  Sodeau. 

Neilson,  Alexander  MacGillivray 

c/o  Messrs.  T.  Stanes  6:,  Co.,  Coimbatore,  Madra?,  India. 
Analytical  Chemist.  Four  years  with  Messrs.  McCowan  and 
Biggart,  Public  Analysts,  Greenock.  Six  years  with  Messrs.  AJex. 
Cross  and  Sons,  Limited,  at  Port  Dundas  Chemical  Works,  Glasgow. 
Now  Chemist  to  Messrs.  T.  Stanes  and  Co.,  Coimbatore,  India.  Have 
studied  Chemistry  and  other  sciences  at  Holmscroft  Science  School, 
Greenock,  the  Technical  College,  and  the  University  of  Glasgow. 
John  Wm.  Biggart.  John  Peden,  jun. 

Alexander  M.  Forrester.  James  Bobson. 

Angus  Smith.  JIatthew  A.  Parker. 

Thomas  Gray. 
Russell,  Edward  John, 

The  Owens  College,  Manchester. 
Demonstrator  in  Chemistry  in  the  Owens  College.  Two  years  in 
the  Laboratories  L^niv.  Coll.,  Aberystwyth.  One  year  in  the  Labora- 
tories, Owens  College.  B.Sc.  1st  Class  Honours  Chemistry,  London 
Univ.,  1896.  For  two  years  private  assistant  to  Prof.  H.  B.  Dixon. 
Joint  author  of  paper  "  On  the  Explosion  of  Chlorine  Peroxide  with 
Carbonic  Oxide,"  Joiirn.  Chem.  Soc,  1896. 

Harold  B.  Dixon.  J.  F.  Thorpe. 

W.  H.  Perkin,  jun.  A.  William  Gilbody. 

P.  J.  Hartog. 

Sheridan,  Matthew  Joseph, 

20,  Heathland  Picad,  Stoke  Newington,  X. 
Member  of   Her  Majesty's  Civil  Service.       For   10  years   Senior 
Assistant  Analyst  in  the  Laboratory  of  H.M.  Customs ;  two  yeai  s  in 
Finsbury  Technical  College  under  Prof.  Meldola  ;  and  at  present  at  the 
Royal  College  of  Sc'ence,  London. 

T.  E.  Thorpe.  William  A.  Tilden. 

W.  Palmer  Wynne  M,  0.  Forster. 

G.  T.  Morgan. 
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Stein,  Sigmund, 

323,  Yauxhall  Eoad,  Liverpool. 
Chemist  and  Manager  of  the  Sugar  Refinery  of  Messrs.  Crosfield, 
Barrow  and  Co.,  Liverpool.  Student  of  the  Yienna  Polytechnicum 
and  XJ  niversity  for  five  years  ;  Chemist  in  various  Continental  Sugar 
Works  and  Distilleries ;  seven  years  with  Messrs.  Crosfield,  Barrow 
and  Co. 

George  Tate.  Francis  Henry  Tate. 

Thomas  J.  Roberts.  Joseph  T.  Freestone. 

Edward.  Davies. 

Steinhart,  Oscar  Julian, 

4,  Palace  Street  Mansions,  London,  S.W. 
Technical  Chemist.  Ph.D.,  University  of  Erlangen  (Bavaria). 
Dissert.,  "  tJber  einige  Anisylamine."  Five  years'  study  Polytech- 
nicum and  LTniversities  of  Munich  and  Erlangen.  Two  and  a  half 
years  Managing  Chemist  to  May  and  Baker,  Limited,  London,  S.W. 
Three  years  Chemist  to  Chemical  and  Electrolytical  Syndicate,  Offices, 
6  Clement's  Lane,  E.G. 

William  Crookes.  Herbert  Jackson. 

John  M.  Thomson.  B.  E.  R.  ISTewlands. 

F.  Maxwell  Lyte.  R.  H.  Harland. 

John  A,  R.  Newlands. 

Tucker,  Samuel  Auchmuty, 

Columbia  University,  Xew  York. 
Tutor  in  Industrial  Chemistry.  Graduate  of  Columbia  College 
School  of  Mines,  1895,  receiving  degree  Ph.B.,  Course  of  Analytical 
and  Applied  Chemistry.  For  2  years  as  Assistant  in  Toxicology  and 
Assistant  Demonstrator  of  Chemistry  and  Physics,  College  of  Physi- 
cians and  Surgeons,  New  York.  Present  position,  Tutor,  Industrial 
Chemistry,  Columbia  University,  New  York. 

C.  F.  Chandler.  Elwyn  Waller . 

H.  T.  Yulte.  Fredc.  H.  Bowman. 

Jas.  S.  C.  Wells.  Arthur  H.  Elliott. 

Waller,  Henry  Trench, 
Zeehan,  Tasmania. 
Instructor  in  Analytical  Chemistry  and  Assaying  to  the  Zeehan 
School  of  Mines.  Royal  College  of  Science,  London,  18  months  as 
Student,  passing  in  Inorganic  and  Analytical  Chemistry  ;  Physics, 
Part  I. ;  Mechanics,  Part  I. ;  Astronomical  Physics.  Government 
Analysts'  Ofiice,  Hobart,  9  months  as  Student.  School  of  Mines, 
Ballarat,    Victoria,    12    months   as  .Student,    passing   in   Analytical 
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Chemistry,  Grades  I.,  II.,  and  III.  ;  Theoi'etical  Chemistry,  Grade  III. ; 
Metallurgy,  Grade  I. ;  Assaying,  Grade  I.  Zeehan  School  of  Mines, 
Tasmania,  Instructor  in  Analytical  Chemistry  and  Assaying  12 
months. 

H.  Droop  Richmond.  W.  Palmer  "Wynne. 

T.  E.  Thorpe.  Basil  Turner. 

A.  J.  Bensusan. 

Weston,  Prank  Edwin, 

43,  Larkhall  Rise,  Clapham,  S.W. 
Teacher  of  Chemistry  at  the  Polytechnic  Institute,  Regent  Street,  "W. 
Teacher  of  Chemistry  since  November,  1893,  in  the  Day  Classes  and 
Evening  Classes  of  the  above  Institution.     Passed  Inter.  Sci.,  London 
University  (Honours  in  Chemistry),  1891. 

Charles  E.  Browne.  Geo.  Stubbs. 

Frank  Gossling.  J.  "Woodward. 

C.  H.  Burge.  J.  H.  Bobbins. 

E.  Grant  Hooper. 

Whitaker,  Edmund  Thomas, 

Swan  Hill  Court,  Shrewsbury. 
Medical  Officer  of  Health.      M.B.,   CM.,   B.Sc.   (Edin.).     D.P.H., 
Cambridge.    Fellow  of  Society  of;  Medical  Officers  of  Health,  Member 
of  Hon.  Soc.  of  Inner  Temple,  Member  of  Sanitary  Institute,  ko,. 
Douglas  Maclagan.  W.  Ivison  Macadam. 

Thos.  P.  Blunt.  Walter  D.  Severn. 

S.  Arch.  Yasey, 

Wild,  William  Ernest, 

230,  Turton  Road,  Bromley  Cross,  nr.  Bolton. 
Analytical  and  Consulting  Chemist.  Graduate  (B.Sc),  in  Chemistry, 
of  Victoria  University.  Assistant  for  thi'ee  years  to  Messrs.  Grace, 
Calvert  and  Thomson,  Analytical  and  Consulting  Chemists,  of  Man- 
chester, and  at  present  Chemist  to  Messrs.  James  Hardcastle  &  Co., 
Bleachers,  Dyers,  Calico  Printei'S  and^Finishers,  with  which  firm  I  have 
been  connected  ^\  years. 

William  Thomson  Henry  E.  Roscoe. 

H.  B.  Dixon.  D.  T.  Lawrence. 

A.  William  Gilhody. 

Williamson,  William, 

86,  Tyndall  Road,  Leyton,  E. 
Analyst  in  the  Laboratory  of  H.M.    Customs.     Studied  Chemistry 
at   Gordon's   College,   Aberdeen,   and   at   the    Heriot-Watt   College, 
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Edinburgh.     Studied  for  two  years  at  the  Royal  College  of  Science 
under  Professor  Tilden. 

T.  E.  Thorpe.  William  A.  Tilden. 

W.  Palmer  Wynne.  M.  0.  Forster. 

G.  T.  Morgan. 

Witham,  Ernest, 

The  Grammar  School,  Ptotherham. 
Schoolmaster.     Science  Master  at  the  Piotherham  Grammar  School 
for  eis  years.     Engaged  during  spare  time  in  research  in  Chemistry  at 
University  College,  Sheffield. 

W.  Carleton  Williams.  George  Young. 

L.  T.  O'Shea.  Fred  Ibbotson. 

William  H.  Gates. 

Wrench,  Charles  Arthur, 

3,  Parklands,  Surbiton  Hill. 

Assistant  Chemist  to  Messrs  Stevenson  and  Howell,  95a,  Southwark 
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June  2nd,  1898,  Professor  Dewar,  F.R.S.,  President,  in    the   Chair, 

Messrs.  A.  L.  H.  Garside  and  K.  J.  P.  Orton  were  formally 
admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Walter 
Birkett,  23  Cheviot  Street,  Lincoln;  Alfred  Hartridge,  14  Broad 
Street,  Oxford;  Charles  William  Tuthill  Woods,  St.  Kilda,  Tudor 
Boad,  Upper 'Norwood, 

THE  DEATH  OF  LOBD  PLAYFAIE. 

The  President  said  that  the  melancholy  duty  devolved  on  him  to 
announce  the  death  of  the  Right  Hon.  Lord  Playfair,  P.C.,  G.C.B., 
LL,D.,  F.R.S.,  the  senior  Past  President  and  last  surviving  Founder 
of  the  Society,  which  took  place  on  Sunday,  May  29th.  It  was  needless 
for  him  to  dwell  on  Lord  Playfair's  scientific  standing,  or  well  recognised 
position  in  public  life  ;  he  would  only  refer  to  the  fact  that  he  was  the 
creator  of  a  new  type  of  public  servant,  and  his  services  to  education 
and  as  a  member  of  Royal  and  Departmental  Commissions  on  subjects 
connected  with  the  public  welfare  were  so  unquestioned  that  it  would 
be  well  for  the  country  if  there  were  more  such  men.  Lord  Playfair 
was  ever  ready  to  acknowledge  his  indebtedness  to  Liebig,  Graham, 
und  his  other  teachers,  and  proud  to  attribute  his  successful  career  to 
his  early  training  in  scientific  method  as  a  chemist.  The  Society  would 
be  represented  at  the  funeral  at  St.  Andrews  by  a  former  President^ 
Professor  Crum  Brown,  F.R.S. 

In  consequence  of  the  death  of  Lord  Playfair,  the  Banquet  to  the 
Past  Presidents,  arranged  for  June  9th,  had  been  postponed  until 
Friday,  October  28th. 
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The  following  papers  were  read  : — 

83.  "  The  boiling  point  and  density  of  liquid  hydrogen."     By 
James  Dewar,  LL.D.,  F.R.S. 

The  boiling  point  of  liquid  hydrogen  at  atmospheric  pressure  has 
been  determined  by  a  platinum  resistance  thermometer.  This  was 
constructed  of  pure  metal  and  had  a  resistance  of  5 "3  ohms  at  0°  C, 
which  fell  to  about  0"1  ohm  when  the  thermometer  was  immersed  in 
liquid  hydrogen.  On  reduction  of  this  resistance  to  normal  air  tem- 
peratures, the  boiling  point  i^  found  to  be  -  238-2°  and  -  238*9° 
respectively  by  two  methods,  and  to  be  —  237°  by  a  Dickson  formula 
calculated  for  this  thermometer  {cf.  Phil.  Mag.,  1898,  45,  525).  The 
boiling  point  of  the  liquid  is,  therefore,  about  -  238°  C  or  35°  absolute, 
and  is  thus  about  5°  higher  than  that  obtained  by  Olszewski  by  the 
adiabatic  expansion  of  the  compressed  gas,  and  about  8°  higher  than 
that  deduced  by  Wroblewski  from  van  der  Waals'  equation.  It  may 
be  inferred  that  the  critical  point  of  hydrogen  is  about  50°  absolute, 
and  that  the  critical  pressure  will  probably  not  exceed  1 5  atmospheres. 
A.S  molecular  latent  heats  are  proportional  to  absolute  boiling  points, 
the  latent  heat  of  liquid  hydrogen  will  be  about  two-fifths  that  of 
liquid  oxygen.  From  analogy,  it  is  probable  that  the  practicable 
lowering  of  temperature  to  be  obtained  by  evaporating  liquid  hydrogen 
vmder  pressures  of  a  few  mm.  cannot  amount  to  more  than  10 — 12°  C, 
and  it  may  be  said  with  certainty  that  no  means  are  at  present  known 
for  approaching  nearer  than  20 — 25°  to  the  absolute  zero  of  tem- 
perature. The  platinum  resistance  thermometer  used  had  a  zero  point 
of  —  263"2  platinum  degrees,  and  when  immersed  in  boiling  liquid 
hydrogen,  indicated  a  temperature  of  —  256'8°on  the  same  scale,  or 
6*4  platinum  degrees  from  the  point  at  which  the  metal  would  become 
a  perfect  conductor.  The  effect  of  cooling  platinum  from  the  boiling 
point  of  liquid  oxygen  to  that  of  liquid  hydrogen  is  to  diminish  its 
resistance  to  one-eleventh. 

The  approximate  density  of  liquid  hydrogen  at  its  boiling  point  was 
determined  by  measuring  the  volume  of  the  gas  obtained  by  evaporating 
10  c.c,  and  is  slightly  less  than  0'07,  or  about  one-sixth  that  of  liquid 
marsh  gas,  which  has  a  density  of  0"41  and  is  the  lightest  liquid  at 
its  boiling  point  hitherto  known.  It  is  remarkable  that,  with  so  low 
a  density,  liquid  hydrogen  is  so  easily  seen,  has  so  well  defined  a 
meniscus,  and  can  be  so  readily  collected  and  manipulated  in  vacuum 
vessels.  As  hydrogen  occluded  in  palladium  has  a  density  of  0*62,  it 
follows  that  it  must  be  associated  with  the  metal  in  some  other  state 
than  that  of  liquefaction.  The  atomic  volume  of  liquid  hydrogen  at 
the  boiling  point  is  about  14"3,  the  atomic  volumes  of  liquid  oxygen 
and  nitrogen  being  13 "7  and  16*6  respectively  at  their  boiling  points. 
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The  density  of  the  gas  at  the  boiling  point  of  liquid  hydrogen  is  0*55, 
or  about  one-half  that  of  air,  and  is  eight  times  that  of  the  gas  at 
ordinary  temperatures.  The  ratio  of  the  density  of  hydrogen  gas  at 
the  boiling  point  to  that  of  the  liquid  is  approximately  1  :  100,  as 
compared  -with  a  ratio  of  1  :  255  in  the  case  of  oxygen. 

The  specific  heat  of  hydrogen  in  the  gaseous  state  and  in  hydrogen- 
ised  palladium  is  3"4,  but  may  very  probably  be  6"4  in  the  liquid 
substance.  Such  a  liquid  would  be  unique  in  its  properties,  but  as  the 
volume  of  one  gram  of  liquid  hydrogen  is  about  14 — 15  c.c,  the 
specific  heat  per  unit  volume  must  be  nearly  0'5,  ■which  is  about  that 
of  liquid  air.  It  is  highly  probable,  therefore  that  the  remarkable 
properties  of  liquid  hydrogen  predicted  by  theory  will  prove  to  be 
susceptible  of  explanation  when  they  are  compared  with  those  of  liquid 
air,  volume  for  volume,  at  corresponding  temperatures  as  defined  by 
van  der  Waals. 

84.  "  The  action  of  hydrogen  bromide  in  presence  of  ether  on  carbo- 
hydrates and  certain  organic  acids."  By  Henry  J.  Horstman 
Fenton,  M.A.,  and  Mildred  Gostling,  B.Sc. 

It  has  been  previously  shown  by  one  of  the  authors  {Trans.,  1896, 
67,  553)  that  ethylic  dihydroxymaleate  can  be  readily  produced  by 
the  interaction  of  the  acid  with  anhydrous  ether  in  presence  of  hydro- 
gen bromide.  This  behaviour  of  ether  as  a  "  base  "  being  unusual,  at 
any  rate,  towards  organic  acids,  it  was  considered  desirable  to  make 
experiments  with  other  acids  in  a  similar  manner  ;  the  results  indicate 
that  the  reaction  is  a  general  one,  and  that  the  yields  are  satisfactory. 

The  study  of  the  behaviovu'  of  ether  and  hydrogen  bromide  is  now 
being  extended  to  substances  other  than  acids,  and  an  account  is  given 
of  the  results  obtained  with  carbohydrates  and  allied  polyhydric  alcohols. 
Certain  of  these  substances  develop  an  intense  purple  coloration,  and 
it  is  found  that  the  presence  of  ether,  although  advantageous,  is  not 
essential  for  its  production.  The  coloured  substance  seems  to  resemble 
the  compound  described  by  Stenhouse  and  others  as  '  metafurfuroL' 
So  far  as  the  investigation  has  proceeded,  ketohexoses  and  carbo- 
hydrates such  as  inulin  which  yield  them  on  hydrolysis  give  an  intense 
purple  coloration  in  the  course  of  an  hour  or  two,  aldohexoses  give  a 
purple  coloration  of  comparatively  moderate  intensity  in  the  course  of  a 
day  or  two,  and  other  carbohydrates  such  as  arabinose,  rhamnose,  starch, 
and  cellulose,  and  alcohols  such  as  mannitol,  dulcitol  and  glycerol,  give 
a  brown,  red,  or  yellow  coloration  free  from  any  shade  of  purple. 
The  only  exception  to  this  classification  yet  met  with  is  xylose,  which 
although  in  the  purest  state  obtainable,  behaves  similarly  to  the 
ketohexoses. 
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Discussion. 

Mr.  Chapman  asked  whether  the  authors  had  made  any  experiments 
with  hydrogen  chloride.  Bouillon-Lagrange  and  Vogel  {Anncdes  de 
Chimie,  1809,  71,  91)  had  stated  that  both  cane-sugar  and  milk-sugar 
absorb  hydrogen  chloride  forming  coloured  products,  which  evolve  the 
gas  with  effervescence  on  treatment  with  sulphvxric  acid. 

Mr.  Fenton,  in  reply,  said  that  hydrogen  chloride  gives  only  a  slight 
red  colour,  even  after  long  standing,  and  that  hydrogen  iodide  acts  as 
a  reducing  agent  liberating  iodine. 

85.  "Productionof  some  chloropyridinecarboxylic  acids."  By  J.  N. 
Collie,  PI1.D.,  F.R.S.,  and  W.  Lean. 

The  authors  have  prepared  from  ethylic  chlorolutidinecarboxylate 
{Trans.,  1897,  71,  303)  several  chloropyridinecarboxylic  acids  and, 
by  reducing  one  of  them  with  tin  and  hydrochloric  acid,  carbocin- 
chomeronic  acid,  which  is  also  one  of  the  products  of  the  action  of 
oxidising  agents  on  quinine  and  several  other  alkaloids. 

Ethylic  chlorolutidinemonocarhoxylate  was  prepared  by  the  action  of 
phosphorus  pentachloride  on  ethylic  oxylutidinecarboxylate.  It  is  a 
sweet  smelling  liquid  boiling  at  288 — 290°.  Chlorolutidinecarh- 
oxylic  acid  can  be  obtained  by  hydrolysis  of  the  ethylic  salt ;  it 
crystallises  in  small  needles  melting  at  148°.  By  the  action  of  potas- 
sium pei-manganate  on  the  ethylic  salt,  two  acids  were  obtained, 
one  having  the  formula  C5HN(C02H)2(COoEt)Cl,  (ay  :  y8  :  a')  and 
melting  at  169°,  the  second  being  an  a'-ch/oropyridme-af3y-tricarboxylic 
acid,  C5HN(C02H)3C1,  melting  at  212°.  The  latter  acid  yielded  carbo- 
cinchomeronic  or  pyridine-a/3y-tricarboxylic  acid,  C5H2N(C02H)g,  when 
reduced  with  tin  and  hydrochloric  acid. 


At  the  next  meeting,  on  June  16th,  there  will  be  a  ballot  for  the 
election  of  Fellows,  and  the  following  papers  will  be  communicated  by 
the  authors. 

"Preparation  of  a  standard  acid  solution  by  direct  absorption  of 
hydrogen  chloride."     By  G.  T.  Moody,  D.Sc. 

"  Eesearches  on  the  terpenes.  III.  Halogen  derivatives  of  fen- 
chene  and  their  reactions."  By  J.  A.  Gardner,  M.A.,  and  G.  B. 
Cockburn,  B.A. 

"  Researches  on  the  terpenes.  IV.  On  the  oxidation  of  fenchone." 
By  J.  A.  Gardner,  M.A,  and  G.  B.  Cockburn,  B.A. 
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June  16fch,  1898,  Professor  Dewar,  F.R.S.,  President,  in  the  Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Edward 
Gardner,  27  Thurlow  Road,  Hampstead,  N".W. ;  Henry  J.  S.  Sand, 
2  Cantlowes  Road,  Camden  Square,  N.W. 

A  ballot  for  the  election  of  Fellows  was  held,  and  the  following  were 
subsequently  declared  duly  elected. 

Harry  Brearley ;  Arthur  William  Cowburn ;  Charles  W.  Tisdale 
Davies ;  Edwin  Dowzard ;  A.  Grant  Russell  Foulerton ;  Oswald 
Hamilton  ;  A.  Stanley  Hemmy,  B.A.,  M.Sc. ;  Robert  Findlay  Hislop ; 
George  Arthur  Jarvis  ;  Harry  Lancelot  Lee  ;  William  Lewins,  B.Sc. ; 
George  Herbert  Martin,  B.A.  ;  Charles  James  Meads ;  Leonard 
Myddleton  Nash ;  Alex.  MacGillivray  Neilson  ;  Edward  John  RusseU, 
B  Sc.  ;  Matthew  Joseph  Sheridan  •  Sigmund  Stein,  Ph.D. ;  Oscar 
Julian  Steinhart,  Ph.D.  ;  Samuel  Auchmuty  Tucker,  Ph.B.  ;  Henry 
Trench  Waller  ;  Frank  Edwin  Weston  ;  Edmund  Thomas  Whitaker, 
B.Sc.  ;  William  Ernest  Wild,  B.Sc.  ;  William  Williamson  ;  Ernest 
Witham  ;   Charles  Arthur  Wrench. 

Of  the  following  papers  those  marked  thus  *  were  read. 

*86.  "  Preparation  of  a  standard  acid  solution  by  direct  absorption 
of  hydrogen  chloride."     By  G.  T.  Moody. 

A  very  rapid  and  accurate  method  of  preparing  a  standard  acid 
solution  consists  in  absorbing  hydrogen  chloride  in  water,  determining 
the  resulting  increase  in  weight,  and  subsequently  diluting  to  a  suitable 
bulk.  The  absorption  is  conveniently  carried  out  in  a  conical  glass 
flask,  having  a  capacity  of  about  80  c.c,  and  closed  by  a  glass  stopper. 
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Thi'ough  the  stopper  pass  two  tubes,  one  of  which  reaches  nearly  to 
the  bottom  of  the  flask  and  serves  for  delivery  of  the  gas.  From 
:2  to  4  grams  of  the  gas  may  be  absorbed  in  40  c.c.  of  water  in  three 
minutes,  and  if  the  necessary  apparatus  for  generating  hydrogen 
chloride  is  kept  fitted,  a  standard  acid  solution  can  be  prepared  in 
less  than  fifteen  minutes. 


*87.  "  Researches  on  the  terpenes.  III.  Halogen  derivatives  of 
fenchene  and  their  reactions."  By  John  Addyman  Gardner, 
M.A.,  and  George  Bertram  Cockburn,  B.A. 

The  authors  give  a  f urt  her  account  of  the  properties  of  chlorofen- 
chenephosphonic  acid,  C^^B:^^CI-'P0{0IL).,  (Travis.,  1897,71,  1156),  and 
describe  the  halogen  derivatives  of  fenchene  produced  during  its 
formation.  The  first  action  of  phosphorus  pentachloride  on  fenchene 
results  in  the  replacement  of  the  oxygen  atom  by  chlorine,  and  pro- 
duction of  two  isomeric  liquid  substances,  termed  a-  and  ^-chloro- 
fenchene  hydrochloride.  These  two  isomerides  cannot  be  separated  by 
fractional  distillation,  but  distil  together  at  105° — 110°  under  16  mm. 
pressure.  The  a-isomeride  is,  however,  very  much  the  less  stable  of 
the  two,  and  loses  hydrogen  chloride  very  readily,  even  when  distilled 
with  steam,  producing  chloro fenchene.  The  /3-isomeride  is  much  more 
stable  towards  reagents,  and  does  not  lose  hydrogen  chloride  by  boiling 
with  aniline  ;  this  elimination  can  be  effected,  however,  by  prolonged 
heating  with  zinc  dust  and  glacial  acetic  acid,  and  chlorofenchene  is 
obtained.  Unlike  the  chlorocamphene  hydrochlorides,  yS-chlorofen- 
chene  hydrochloride  is  completely  decomposed  by  warming  with  strong 
sulphuric  acid,  and  yields  no  substance  analogous  to  camphenol. 

Chlorofenchene,  CjoHj^Cl,  is  a  crystalline  substance  very  like 
chlorocamphene  in  appearance.  It  boils  at  80 — 83°  under  16  mm., 
and  at  190 — 192°  under  the  ordinary  pressure.  It  is  very  soluble  in 
alcohol,  ether,  benzene,  light  petroleum,  chloroform,  and  carbon 
disulphide,  the  vapour  of  the  last  being  sufficient  to  liquefy  it.  It  has 
a  specific  rotatory  power  of  [ajo  =+ 35-92°.  Chlorofenchene  slowly 
reacts  with  phosphorus  pentachloride,  and  chlorofenchenephosphonic 
acid  is  formed  on  treating  the  product  with  water. 

When  sodium  chlorofenchenephosphonate  is  treated  with  bromine 
water,  it  is  decomposed  quantitatively  into  sodium  phosphate  and 
cldorohromofenchene,  Cj(,Hj^ClBr ;  this  is  a  colourless  oil  which  boils  at 
113° — 114°  under  11  mm.,  but  decomposes  on  boiling  under  atmospheric 
pressui'e.  It  has  a  specific  gravity  of  1 '38039  at  16°,  and  a  specific  rota- 
tory power  of  [ajo  —  —  8-42°.  The  halogen  atoms  cannot  be  eliminated 
by  heating  with  aniline,  with  zinc  dust  and  glacial  acetic  acid,  or  with 
sodium  in  methylic  alcohol  solution. 
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*88.  "  Researches  on  the  terpenes.   IV.  On  the  oxidation  of  fenchone." 
By  John  Addyman  Gardner  and  George  Bertram  Cockburn. 

Fenchone  is  much  more  stable  towards  oxidising  agents  than  cam- 
phor, but  when  oxidation  does  take  place  a  much  more  complete  break- 
ing down  of  the  molecule  occurs.  The  authors  have  oxidised  fenchone 
by  prolonged  heating  on  the  water  bath  with  concentrated  nitric  acid 
(sp.  gr.  1'4).  The  action  was  very  slow,  and  after  heating  for  a  week, 
they  found  that  only  about  50  per  cent,  of  the  ketone  had  been 
attacked.  Isocamphoronic  acid,  dimethyltricarballylic  acid,  dimethyl- 
malonic  acid,  isobutyric  acid,  acetic  acid,  and  nitrofenchone  were 
isolated  from  the  product  of  oxidation. 

The  isocamphoronic  acid  crystallised  from  ether  and  ethylic  acetate 
in  tabular  plates  melting  at  163 — 164°,  and  is  identical  with  the 
isocamphoronic  acid  obtained  by  Tiemann  from  campholenic  acid.  The 
yield  was  about  1"5  per  cent,  of  the  weight  of  the  fenchone  actually 
oxidised. 

The  dimethyltricarballylic  acid  melted  at  155°,  and  on  treatment 
with  acetic  chloride  gave  an  anhydride  melting  at  139 — 141°.  The 
triethylic  salt  was  a  colourless  liquid  and  boiled  at  172 — 174°  under 
19  mm.  pressure.  The  lead  salt,  (C8H()0^)2Pb3,  was  an  insoluble 
powder.  The  yield  of  this  acid  was  30  per  cent.,  and  of  dimethyl- 
malonic  acid  4  per  cent,  of  the  fenchone  oxidised. 

Nitrofenchone  is  a  colourless  oil  which  distils  at  146 — 151°  under 
14  mm.  pressure,  and  on  reduction  with  stannous  chloride  is  converted 
into  an  amine. 

The  authors  are  of  opinion  that,  if  Bredt's  formula  be  accepted  for 
camphor,  these  results,  taken  together  with  the  production  of  campho- 
pyric  acid  from  fenchene  without  the  intermediate  formation  of  cam- 
phoic  acid,  and  from  camphene,  are  sufficient  to  establish  the 
formulse 

CHg CH CMe  CH, CH CHMe 

]  CMe,     j         and        |  CMe,     I 

CH2 — CH^-CH  UHo — CH-^CO 

for  fenchene  and  fenchone  respectively. 

*89.  "  Nitrocamphor  and  its  derivatives.    Part  I.    Isodynamic  forms 
of  nitrocamphor."     By  T.  M.  Lowry,  B,Sc. 

Although,  theoretically,  it  should  be  possible  to  obtain  two  stereo- 

.:,       ,  ,  .CH-NO., 

isomerides  01  a  compound  represented  by  the  formula  CgH^^^Xz-j         "» 

it  appears  that  only  one  (the  a')  of  the  two  possible  forms  of  nitrocamphor 
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is  produced  under  all  ordinary  conditions,  since  the  various  substances 
described  as  isomeric  nitrocamphors  have  been  found  by  the  author  to 
have  the  same  properties  when  sufficiently  purified. 

The  product  obtained  by  heating  nitrocamphor  (Proc,  1897,  13, 
169)  has  the  formula  CooHggNgOs'  ^^^  ^^  identical  with  a  substance 
already  described  by  Cazeneuve  as  nitrosocamphor  {Bull.  Soc.  Chim., 
1888,  iii,  1,  558) ;  it  appears  to  be  an  anhydride  formed  by  the  removal 
of  the  elements  of  a  molecule  of  water  from  two  molecules  of  nitro- 
camphor, or  rather  of  an  isodynamic  form  of  the  latter  which  may  be 
termed  pseudonitrocamphor.  This  view  finds  support  in  the  fact  that 
the  anhydride,  like  the  salts  formed  from  nitrocamphor,  is  strongly 
dextrorotatory,  whereas  nitrocamphor  is  Isevorotatory  ;  and  that 
when  heated  or  acted  on  by  alcoholic  potash,  it  breaks  up  into 
camphorquinone  and  nitrous  oxide,  undergoing  a  change  analogous  to 
that  which  Nef  has  shown  to  take  place  on  acidifying  a  solution  of 
sodium  i//-nitroethane  {^Annahn,  1894,  280,  263). 

If  pseudonitrocamphor  be  represented  by  a  formula  corresponding 
to  that  which  Hantzsch  and  Schultze  have  assigned  to  pseudo- 
phenylnitromethane,  rather  than  by  an  isonitro-formula  such  as  Nef 
has  proposed,  it  is  obvious  that  the  conversion  of  nitrocamphor  into 
the  isodynamic  form  would  not  affect  the  asymmetry  of  the  carbon 
atom  to  which  the  nitro-group  is  attached  : 

.N-OH 


\C0  '^   ^^\co 


The  author  considers  that  important  evidence  of  the  independent  ex- 
istence of  pseudonitrocamphor  is  afforded  by  the  fact  that  solutions 
of  nitrocamphor  exhibit  the  phenomenon  of  multirotation  hitherto 
observed  only  in  the  case  of  carbohydrates.  This  is  true  of  Tra'-bromo- 
niti'ocamphor,  in  which  the  group  -CH(NOo)'CO-  is  also  present,  but  not. 
of  a'a-nitrochlorocamphor,  a'a-nitrobi'omocamphor  nor  of  the  anhydride 
or  salts  obtained  from  nitrocamphor,  from  all  of  which  the  hydrogen 
atom  contiguoiis  to  the  nitro-group  has  been  eliminated.  The  extent 
to  which  the  rotatory  power  of  nitrocamphor  changes  corresponds  to 
the  formation  of  from  5  to  1 0  per  cent,  of  the  pseudo-form  in  solution. 

It  has  not  been  found  possible  to  isolate  pseudonitrocamphor  as  yet. 
In  the  case  of  Tra'-bromonitrocamphor,  however,  three  different  crystal- 
line forms  are  known.  The  author  is  of  opinion  that  the  orthorhombic 
modification  melting  at  142°,  which  has  a  specific  rotatory  power 
changing  from  -f  189^  to  —40^  in  a  3'33  percent,  benzene  solution, 
is  the  pseudo-form,  and  that  the  tetragonal  form  melting  at  186*^,  which 
has  a  specific  rotatory  power  changing  from  -  50°  to  -  40°,  is 
the  pure  normal  7;a'-bromonitrocamphor.     The  third  microcrystalline 
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modificatioD,  melting  at  126°,  appears  to  be  composed  of  the  two  iso- 
dynamic  forms  in  the  ratio  of  one  part  of  the  normal  to  about  five  of 
the  pseudo-compound.  Equilibrium  is  attained  in  solution  by  all  the 
three  modifications  at  a  point  corresponding  to  the  presence  of  only 
about  4  per  cent  of  the  pseudo-compound ;  the  fact  that  this  form  is 
nevertheless  the  one  most  readily  obtained  on  crystallisation  is  not 
difficult  to  account  for  as  it  is  much  less  soluble  than  the  normal 
compound. 

The  camphornitrophenol  which  Cazeneuve  obtained  by  the  action  of 
concentrated  muriatic  acid  on  nitrocamphor  obviously  represents  a 
third  form  of  isomerism,  as  it  behaves  as  a  saturated  compound  and 
shows   phenolic   properties.     Its   behaviour   is  not  explained  by  the 

formula,  CgHj^^i  i         -,  proposed  by  Cazeneuve,  since  this  represents 
C'OH 

it  as  being  merely  the  enolic  form  of  nitrocamphor.  A  change  similar 
to  that  produced  by  hydrogen  chloride  occurs  when  benzoyl  chloride 
acts  on  an  alkaline  solution  of  nitrocamphor,  the  product  being 
camphornitrophenol  benzoate.  Cazeneuve  has  suggested  that  the 
formation  of  camphornitrophenol  is  due  to  the  addition  and  subse- 
quent loss  of  a  molecular  proportion  of  hydrogen  chloride ;  it  is 
possible  that  benzoyl  chloride  acts  in  a  similar  way  by  forming  an 
additive  compound  from  which  hydrogen  chloride  is  subsequently 
removed.  The  author  is  engaged  in  studying  camphornitrophenol  as 
well  as  its  isomerides  with  a  view  of  determining  their  inter- 
relationships. 

*90.    "  Cannabinol."     By  T.  B.  Wood,  M.A  ;  W.  T.  N.  Spivey,  M.A., 
and  T.  H.  Easterfield,  M.A.,  Ph.D. 

Notwithstanding  the  experimental  evidence  already  adduced  by  the 
authors  in  favour  of  the  homogeneity  of  cannabinol  {Trans.,  1896,  69, 
539  ;  Proc,  1898,  14,  66),  further  investigation  has  shown  that  the 
substance  is  a  mixture. 

The  crystalline  acetyl  derivative  to  which  the  formula  C^^H^gO^  was 
assigned  {Proc,  loc.  cit.)  is  found  by  molecular  weight  determinations 
to  possess  the  formula  C.vjH.,^^;,  which  has  the  same  percentage  com- 
position. This  conclusion  is  supported  by  the  determination  of  the 
acetyl  and  by  the  examination  of  the  other  product  of  hydrolysis, 
which  has  the  composition  and  molecular  weight  required  for  the 
formula  Co^H^gOo.  Most  of  the  samples  of  cannabinol  examined  have 
yielded  about  20  per  cent,  of  the  crystalline  acetyl  compound,  together 
with  an  oily  acetyl  derivative  containing  a  lower  percentage  of  carbon. 

The  compound  C.^^HogOo  boils  at  280 — 290°  under  80  mm.  pressure. 
When  dissolved  in  glacial  acetic  acid  and  treated  in  the  cold  with 
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fuming  nitric  acid,  it  yields  a  bright  yellow,  crystalline  nifro-deriva.tive, 
^21^23-^3^8'  which  is  more  conveniently  obtained  by  the  action  of 
nitric  acid  on  cannabinol  under  similar  conditions,  the  yield  amount- 
ing to  20  per  cent,  of  the  cannabinol  used.  This  nitro-derivative 
melts  at  160^  with  decomposition,  has  acid  properties,  and  gives  charac- 
teristic am»i(wiiM7?i,j9oto5siM7?j,  and  silver  salts  which  are  sparingly  soluble 
in  water,  but  dissolve  easily  in  alcohol,  and  have  the  general  formula 
C^jHggNgOsM.  The  sodium  salt  is  comparatively  soluble  and  crystal- 
lises with  four  molecular  proportions  of  water.  On  reduction,  the  nitro- 
compound yields  a  corresponding  base.  Hot  fuming  nitric  acid 
oxidises  the  nitro-compound  to  nitrocannabinolactone  (oxycannabin),  a 
mixture  of  acids  being  produced  at  the  same  time. 

Amidocannabinolactone,C^^HjjNHoO.,  {Proc.,loc.  cit.),  has  been  diazo- 
tised  and  converted  into  a  crystalline  iodolactone,  C^^Hj^IO.,,  which 
melts  at  137'5^  and  can  be  sublimed.  On  removal  of  iodine  from  this 
compound  by  the  action  of  sodium  amalgam  an  oily  lactone  is  obtained. 

*91.  "An  improved  form  of  gas-analysis  apparatus." 
By  William  A.  Bone. 

The  author  has  devised  an  improved  form  of  gas-analysis  apparatus, 
suitable  for  all  purposes  where  considerable  accuracy  in  estimating 
small  quantities  of  gases  is  required. 

The  apparatus  consists  essentially  of: — (  1  )  A  measuring  vessel,  A, 
made  in  one  piece  with  a  barometer  tube,  B.  Both  A  and  B  are  700 
mm.  long,  and  have  the  same  internal  and  external  diameters,  viz.,  15 
and  17  mm.  respectively.  B  is  very  accurately  graduated  into  milli- 
metres. A  and  B  are  enclosed  in  a  rectangular  water  jacket  through 
which  a  stream  of  water  at  a  constant  temperature  can  be  made  to  flow, 
and  are  connected  by  means  of  special  steel  joints  and  a  steel  tap  to 
a  moveable  mercury  reservoir.  ( 2 )  A  laboratory  vessel  standing 
in  a  mahogany  trough  over  mercury,  into  which  the  gases  can  be 
sent  for  absorption  purposes.  ( 3 )  An  explosion  vessel,  similar  to 
but  rather  larger  than  that  of  the  Dittmar  apparatus,  in  which  all 
explosions  are  carried  out. 

The  measuring  vessel  is  provided  with  a  three-way  glass  tap 
having  two  parallel  capillary  branches,  one  of  which  goes  to  the 
laboratory  vessel,  the  other  to  the  explosion  vessel ;  the  junctions  are 
rendered  vacuum  tight  by  a  device  of  steel  faces  and  a  clamp  similar  to 
that  introduced  by  Regnault. 

The  moist  gases  are  measured  by  bringing  them  to  a  certain  constant 
volume  in  A  and  then  deducing  their  tension  in  terms  of  millimetres 
of  mercury  from  the  reading  on  the  barometer,  B.  Since  the  gases  in 
A  are  moist  and  the  '  vacuum  'in  B  is  always  kept  saturated  with 
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water  vapour,  it  is  obvious  that,  provided  the  temperature  of  the  water 
surrounding  A  and  B  remain  constant  throughout  an  analysis,  none  of 
the  usual  corrections  for  temperature,  tension  of  water  vapour,  &c.,  need 
be  applied  to  the  analytical  figures,  as  differences  in  readings  on  the 
barometer,  under  these  conditions,  correspond  to  differences  in  volume 
in  the  gases  measured. 

Discussion. 

Professor  McLeod  thought  that  too  much  credit  was  ascribed  to  him 
for  the  gas-analysis  apparatus,  which  was  only  a  modification  and 
simplification  of  that  devised  by  Sir  Edward  Frankland.  He  had  done 
away  with  the  centre  filling  tube,  so  that  a  narrower  glass  cylinder 
which  could  be  closed  by  an  india-rubber  plug  was  sufficient,  thus 
avoiding  complicated  metal  work ;  he  had  also  lengthened  the  baro- 
meter, and  thought  that  the  author  diminished  the  accuracy  of  his 
apparatus  by  making  the  barometer  and  measuring  tube  of  the  same 
length.  All  the  stopcocks  were  made  of  glass,  which  seemed  preferable 
to  steel,  as  any  leakage  could  be  more  easily  detected  and  remedied. 
One  small  part  of  the  apparatus  he  did  claim,  and  that  was  the  sus- 
pended globular  mercury  reservoir,  and  he  was  gratified  to  see  that 
this  simple  device  was  in  use  in  very  many  forms  of  apparatus  in 
which  mercury  is  employed. 

Mr.  G.  X.  HuNTLY  said  that  he  had  been  working  for  some  time 
with  a  slightly  modified  form  of  the  Frankland  apparatus,  in  which 
the  black  glass  points  of  Joly  were  used  instead  of  lines  etched  round 
the  tube.  The  accuracy  of  this  method  of  reading  is  so  great  that  a 
tube  of  one  inch  diameter  can  be  used  without  loss  of  precision.  The 
author's  experience  with  the  Dittmar-Lennox  pipette  did  not  agree  with 
his  own,  as  experiments  made  with  a  view  of  testing  these  pipettes  showed 
that  5  c.c.  of  gas,  measured  initially  at  atmospheric  pressure,  could  be 
transferred  backwards  and  forwards  repeatedly  without  the  readings 
on  the  barometer  tube  differing  by  more  than  O'l  mm.,  an  accuracy  of 
1  in  7000.  With  careless  working,  transference  tended,  not  to  a  loss 
of  gas  as  the  author  suggested,  but  to  a  gain,  minute  air  bubbles 
being  introduced  apparently  from  the  fingers. 

*92.     "  Preliminary  note  on  the  action  of  light  on  acetylene."     By 
WilLiani  A.  Bone  and  John  Wilson. 

Some  time  ago  the  authors  noticed  that  acetylene  undergoes  a  well 
marked  change  on  exposure  to  bright  sunlight.  Tubes  of  about  100  c.c. 
capacity  drawn  out  at  each  end  and  terminated  by  capillary  glass  taps 
were  filled  at  atmospheric  pressure  with  pure  acetylene  prepared  from 
copper  acetylide  and  dried  by  passing  through  a  concentrated  solution 
of  potassium  hydroxide.     Some  of  these  tubes  were   exposed  on  the 
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roof  of  the  laboratory  throughout  June  and  July  of  last  year  when 
the  weather  was  particularly  fine.  After  two  or  three  days'  exposure, 
a  faint  brown  deposit  was  observable  on  the  inside  of  the  bulbs.  This 
gradually  increased  in  extent  and  thickness  until,  at  the  end  of  a  fort- 
night, the  tubes  were  entirely  covered  with  a  dark  brown,  greasy 
deposit.  The  change  was  evidently  due  to  the  action  of  sunlight,  for 
if  a  portion  of  the  tube  were  screened  from  the  light,  no  deposit  was 
formed  over  the  area  so  protected,  and,  further,  after  the  tube  had 
become  coated  with  the  opaque  deposit  no  further  action  was  noticeable 
even  after  prolonged  exposure.  Acetylene  was  decomposed  to  a  less 
extent  when  exposed  in  tubes  during  August  and  September,  1897, 
than  during  the  previous  two  months.  The  decomposition  is  indepen- 
dent of  the  presence  of  air,  because  acetylene  mixed  with  its  own 
volume  of  oxygen  or  nitrogen  was  exposed  to  sunlight  for  a  very  long 
period  without  any  appreciable  change  occurring. 

A  slight  contraction  in  volume  was  observed  when  tubes  exposed 
during  last  summer  were  opened  over  mercury.  A  measured  quan- 
tity of  the  gas  senb  into  a  Hempel  pipette  containing  a  freshly 
prepared  ammoniacal  solution  of  cuprous  chloride  was  quickly  reduced 
to  about  2  per  cent,  of  its  original  volume.  The  residual  gas,  after 
treatment  with  dilute  sulphuric  acid,  appeared  to  contain  a  fairly 
dense  hydrocarbon  absorbed  by  fuming  sulphuric  acid,  mixed  possibly 
with  a  small  quantity  of  hydrogen  ;  no  saturated  hydrocarbon  could 
be  detected. 

The  solid  deposit  on  the  side  of  the  tube  was  removed  by  treatment 
with  fuming  nitric  acid,  in  which  it  does  not  dissolve  to  any  appi'eciable 
extent.  On  removal  of  the  acid  by  filtration,  irregular,  yellow  plates 
remained.  The  acid  filtrate  was  carefully  tested  ^f or  the  presence  of 
nitro-derivatives  of  benzene  and  naphthalene,  but  without  success. 
The  yellow  plates  were  insoluble  in  hot  benzene  and  could  be  heated 
at  270°  without  melting  or  undergoing  any  change;  they  apparently 
consisted  of  a  very  dense  hydrocarbon  or  hydrocarbons. 

The  authors  are  working  this  summer  on  larger  volumes  of  acetylene, 
and  hope  eventually  to  determine  the  nature  of  the  products  obtained, 

*93.  "  Reversible  zymohydrolysis."    By  Arthur  Croft  Hill,  B.A. 

This  investigation  was  undertaken  to  ascertain  whether  zymohydro- 
lysis is  a  reversible  process  or  not.  The  hydrolysis  of  maltose  by 
maltase  was  selected  for  the  purpose,  the  enzyme  being  obtained  by 
extracting  dry  and  finely  powdered  low-fermentation  yeast,  which  had 
been  heated  under  certain  precautions,  as  detailed  in  the  paper.  It 
was  found  that  the  extract  could  be  sterilised  without  destruction  of 
its  activity  by  filtration  through  a  Pasteur-Chamberland  filter. 
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The  analytical  methods  for  estimating  the  extent  of  hydrolysis  were 
(1)  determination  of  the  cupric-reducing  power  of  the  mixed  sugars;  (2) 
determination  of  the  specific  rotatory  power.  The  details  of  the  methods 
and  limits  of  accuracy  are  dealt  with  fully  in  the  paper.  To  simplify 
calculations,  maltose  is  reckoned  as  maltose  hydrate,  Cj^H.^^C^xijHoO. 

The  zymohydrolysis  of  maltose  into  glucose  is  hindered  by  the  presence 
of  glucose  and  is  incomplete,  and  both  these  effects  are  more  marked  the 
more  concentrated  the  solution  of  sugar.  The  retardation  is  shown 
by  two  sets  of  experiments.  In  the  first  set,  the  initial  velocities  of 
conversion  are  compared  in  a  solution  of  maltose  of  a  certain  concen- 
tration with  that  in  a  solution  of  half  maltose  and  half  glucose  of  like 
total  concentration.  The  ratio  of  these  velocities  should  be  not  greater 
than  2,  if  the  glucose  were  without  influence  ;  actually  it  is  much 
greater,  being  about  3  for  a  4  per  cent.,  and  485  for  a  20  per  cent,  sugar 
concentration.  In  the  second  sot,  the  time  curves  are  compared  for  two 
flasks,  each  containing  initially  the  same  concentration  of  maltose, 
while  to  one  glucose  has  been  added  in  equal  concentration.  If 
glucose  were  without  influence,  the  time  curve  of  conversion  of  maltose 
into  glucose  should  be  identical  for  each  flask,  but  a  much  slower  con- 
version occurs  in  that  containing  the  added  glucose,  and  the  effect  is 
much  more  marked  with  a  total  sugar  concentration  of  20  per  cent, 
than  with  one  of  4  per  cent. 

When  the  enzyme  acts  in  a  20  per  cent,  solution  of  glucose,  a  small 
reverse  action  can  be  detected  by  the  polarimeter.  With  a  40  per 
cent,  concentration,  the  reverse  action  is  well  marked,  and  when  suffi- 
cient time  has  been  allowed  for  this  action,  which  is  a  slow  one,  to  ap- 
proach completion,  the  reversion  indicated  by  the  change  in  rotatory  and 
cupric-reducing  powers  amounts  to  15  per  cent,  of  the  sugar.  Control 
flasks  show  no  change.  With  a  40  per  cent,  solution  of  sugar,  of 
which  75  per  cent,  was  glucose  and  25  per  cent,  maltose  (hydrate), 
hydrolysis  proceeded  till  83"25  per  cent,  of  the  total  sugar  was 
glucose,  and  the  equilibrium  point,  therefore,  for  this  concentration  is 
not  far  from  84  parts  glucose  to  16  parts  maltose  (hydrate).  Equili- 
brium points  for  various  concentrations  have  been  determined ;  and  it 
is  found  that  in  dilute  (2  per  cent.)  solutions  hydrolysis  is  practically 
complete.  The  same  equilibrium  point  is  approached  either  with  a 
solution  of  maltose  or  with  one  of  glucose  of  the  same  concentration. 

Maltose  has  been  detected  as  a  product  of  the  reverse  action  by  the 
use  of  phenylhydrazine.  An  osazone  having  a  greater  solubility  in 
boiling  water  than  glucosazone  has  been  separated,  and  this  crystal- 
lises in  plates,  has  the  same  percentage  of  carbon  and  nitrogen  as 
maltosazone,  but  melts  at  a  temperature  somewhat  lower  than  malt- 
osazone  from  pure  maltose,  though  not  lower  than  that  prepared  fi'om 
ordinary  maltose   under  similar   conditions,  viz.,    from  a  mixture  of 
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maltose  with  excess  of  glucose  to  which  some  boiled  enzyme  solution 
has  been  added,  the  proteid  being  then  I'emoved  as  completely  as 
possible  before  treatment  with  phenylhydrazine.  The  synthesised 
maltose  has  not  yet  been  isolated,  but  it  is  considered  that  the  evidence 
of  its  presence,  coupled  with  the  increase  of  optical  rotatory  power 
and  corresponding  decrease  in  cupric-reducing  power  observed  in  con- 
centrated glucose  solutions  in  the  presence  of  maltase,  justify  the 
conclusion  that  the  zymohydrolysis  of  maltose  is  a  reversible  process. 

Discussion. 

Dr.  Horace  Brown  congratulated  the  author  on  the  important 
results  he  had  obtained,  and  stated  that,  although  some  such  reversed 
action  was  recognised  when  dextrose  is  acted  on  by  dilute  acids,^ 
this  was  the  first  time  that  anything  of  the  kind  had  been  shown  to 
occur  during  prolonged  enzyme  action.  He  had  been  privileged  to  see 
the  details  of  the  author's  work  whilst  it  was  in  progress,  and  was 
quite  satisfied  that  a  reversal  had  really  taken  place.  The  alteration 
in  optical  and  reducing  properties,  and  the  appearance  of  the  osazone 
pointed  strongly  to  the  reversed  product  being  ordinary  maltose,  but 
until  this  was  isolated,  and  such  isolation  ought  not  to  present  any 
insuperable  difficulties,  he  did  not  feel  quite  satisfied  as  to  its  nature. 
It  could  not  be  identical,  however,  with  the  isomaltose  obtained  by 
Emil  Fischer  by  the  action  of  acid  on  dextrose. 

Mr.  Ling  thought  that  additional  evidence  was  necessary  before  it 
could  be  definitely  concluded  that  maltose  was  produced  from  glucose, 
and,  as  a  possible  means  of  deciding  the  question,  suggested  converting 
the  product  into  acetyl  derivatives  instead  of  into  osazones.  Octacetyl- 
maltose  was  a  well  characterised  compound,  and  could,  he  thought,  be 
separated  from  the  acetyl  derivatives  of  glucose. 

94.     "The  solubility  of  isomeric  substances."     By  James  Walker 
Ph.D.,  D.Sc,  and  John  K.  Wood,  B.Sc. 

In  continuation  of  a  research  by  Carnelley  and  Thomson  ( Trans. , 
1888,  53,  782),  the  authors  have  investigated  the  solubility  of  the 
hydroxybenzoic  acids,  and  the  isomeric  ureas,  C^HgN*  CO 'NHo,  in 
various  solvents. 

The  values  obtained  for  the  solubility  of  salicylic  acid  at  different 
temperatures  are  one-third  less  than  the  values  given  by  Bourgoin. 
The  variation  of  the  solubility  of  the  hydroxybenzoic  acids  in  water 
with  the  temperature  is  expressible  up  to  50^  by  a  formula  of  the  type 
proposed  by  Nordenskjold,  the  equations  being,  for  the  ortho-acid, 
log  S  =  0-01556<  -  1  -0458  ;  for  the  meta-acid,  log  S  =  0-01 793«  -  0-4188  ; 
and   for   the  para-acid,  log  S  =  0-0227«  -  0-7972.     With    benzene   as 
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solvent,  a  formula  of  this  type  does  not  express  the  variation  of  the 
solubility  with  the  temperature, 

Congo  red  was  found  to  be  the  best  acidimetric  indicator  for  salicylic 
acid  and  its  isomerides. 

The  rule  that  the  order  of  fusibility  of  isomeric  substances  is  also 
the  order  of  their  solubility  does  not  hold  good  for  the  hydroxybenzoic 
acids,  but  it  is  in  general  applicable  to  benzyl  urea  and  its  isomerides. 

The  rule  that  the  order  of  solubility  of  isomerides  is  independent  of 
the  solvent  is  not  strictly  applicable  in  either  of  the  cases  investigated. 
The  constancy  of  the  solubility  ratio  observed  by  Carnelley  and  Thomson 
for  para-  and  meta-nitraniline  is  not  found  either  with  the  acids  or 
with  the  ureas.  The  solubility  ratios  of  the  hydroxybenzoic  acids  in 
the  same  solvent  vary  considerably  with  the  temperature, 

95.  "  Note  on  nitration  and  substitution  in  nitro-compounds." 
By  Arthur  Lapworth,  D.Sc,  and  Charles  Mills. 

It  is  known  that  (1)  nitro-compounds  yield  chiefly  meta-derivatives 
with  most  substituting  agents,  but  orthonitx'ophenols  when  acted  on 
by  alkaline  ferricyanide  ;  (2)  ortho-  and  para-chloronitrobenzene  form 
the  corresponding  nitrophenols  by  interaction  with  alkalis,  whilst  the 
meta-compound  is  not  affected  ;  (3)  ortho- and  para-ethoxynitrobenzene 
are  converted  into  the  corresponding  nitranilines  on  treatment  with 
ammonia,  but  the  meta-derivative  is  not  affected.  The  authors  con- 
sider that  these  facts  are  in  complete  accordance  with  the  view  of 
substitution  advocated  by  one  of  them  {Trans.,  1898,  73,  445),  namely ,^ 
that  substitution  in  nitro-compounds  is  largely  due  to  the  occurrence 
of  successive,  irreversible,  desmotropic  changes  in  products  formed  by 
the  addition  of  the  acting  agent  to  the  side  group. 

In  the  hope  of  showing  that  when  acid  oxidising  agents  act  on 
nitro-compounds,  ortho-  or  para-nitrophenols,  if  any,  would  be  pro- 
duced, the  authors  undertook  the  investigation  of  an  acid  substance 
formed  under  certain  conditions  during  the  nitration  of  toluene.  As 
ortho-  and  para-nitrotoluenes  are  the  chief  products  of  that  reaction, 
it  was  thought  probable  that  this  substance  had  been  formed  from  one 
of  these.  Examination  showed,  however,  that  oxidation  of  toluene 
had  doubtless  been  the  first  action,  as  the  substance  was  identified  as 
dinitroparacresol  [Me  :  OH  :  (NOg)^  =  1:4:3:5],  and  thus  contained 
both  nitro-groups  in  meta-positions  relatively  to  the  methyl  radicle. 

96.  "Hydroxydibromo camphor sulphonic  acid.     A  correction."     By 
Arthur  Lapworth,  D.Sc,  and  F.  Stanley  Kippingc,  D.Sc,  F.R.S. 

In  a  paper  on  "  Sulphocamphoric  acid  and  other  derivatives  of 
camphorsulphonic  acid  "   the  authors  described  as  "  hydroxydibromo- 
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•camphorsulphonic  acid,  Cj^Hj^BroSOj,"  a  compound  obtained  by  oxidis- 
ing ammonium  a-bromocamphorsulphonate  with  nitric  acid  {Trans., 
1897,  71,  19).  This  composition  was  assigned  to  the  oxidation  pro- 
duct in  question,  partly  from  the  results  of  analyses,  partly  from  the 
study  of  a  well-defined  crystalline  sulpholactone,  Cj,jHj2^^2^^4'  '^^^ich 
was  obtained  simultaneously  with  the  acid,  and  into  which  the  acid 
was  found  to  be  convertible  under  certain  specified  conditions.  At  the 
same  time,  it  was  admitted  that  no  direct  evidence  of  the  presence  of  a 
hydroxyl  group  in  the  acid  had  been  obtained,  and  that,  although  the 
conversion  of  the  acid  into  the  lactone  had  been  accomplished,  the 
method  by  which  this  change  was  brought  about  was  difficult  to 
explain. 

Further  investigation  has  shown  that  the  supposed  "  hydroxy-acid, 
CjijHj^Br^SOj,"  is  in  reality  a  hydrated  dibromocaniphorsulphonic  acid, 
C^QH^^BroSO^,H.,0,  so  that  its  conversion  into  the  lactone  by  the 
process  employed  (boiling  with  aqueous  silver  nitrate)  is  now  ex- 
plained as  a  simple  oxidation  followed  by  elimination  of  the  elements 
of  water.  The  analyses  already  referred  to  gave  results  agreeing  just 
3.S  well  with  those  required  by  the  new  (C  =  29*4  ;  H  =  39  ;  Br  =  39"2  ; 
S  =  7'8  per  cent.)  as  with  those  calculated  for  the  original  formula, 
and  further  analyses  have  given  equally  satisfactory  results  (C  =  29'7  ; 
H  =  38;  Br  =  39"4).  The  anhydrous  acid  was  only  obtained  with 
difficulty  owing  to  the  water  of  crystallisation  in  the  hydrated  com- 
pound being  very  obstinately  retained  ;  it  crystallised  from  petroleum 
and  ether  in  slender  prisms  melting  with  decomposition  at  245 — 252°, 
and  on  analysis  gave  the  following  results  (C^QH^^Br.^SO^  requires 
€  =  30-8;  H  =  3-6;  Br  =  410.  Found  C  =  30-5;  H  =  3-6;  Br  =  41  2 
per  cent ). 

One  of  the  authors  has  now  obtained  the  acid  by  a  method  which 
confirms  this  view  of  its  composition,  and  its  investigation  is  being 
continued. 


S7.  "  Enantiomorphism."    By  F.  Stanley  Kipping,  D.Sc,  F.R.S.,  and 
William  Jackson  Pope. 

The  authors  have  previously  .shown  {Proc,  1896,  12,  249)  that,  on 
crystallising  the  cubic  tetartohedral  sodium  chlorate  from  aqueous 
solutions  containing  various  optically  active  carbohydrates,  the  two 
enantiomorphously  related  crystalline  forms  of  sodium  chlorate  are 
deposited  in  different  numbers  ;  numerical  data  respecting  the  ratios 
of  the  numbers  in  which  dextro-  and  Ifevo-crystals  of  sodium  chlorate 
separate  from  solutions  containing  dextroglucose,  mannitol,  dulcitol, 
and  isodulcitol  are  now  given.  A  saturated  solution  of  sodium  chlorate 
containing  200  grams  of   (i-glucose  per  litre  deposits  on  crystallisation 
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an  average  of  3r75  per  cent,  of  dextro-  and  68*25  per  cent,  of  laevo- 
crystals  of  sodium  chlorate  by  number  ;  results  showing  that  a  similar 
enantiomorphous  influence  is  exercised  on  the  crystallisation  of  sodium 
chlorate  by  other  carbohydrates  are  also  given. 

Data  have  also  been  obtained  respecting  the  proportion  in  which 
dextro-  and  Isevo-crystals  of  sodium  chlorate  separate  from  pure  aqueous 
solutions ;  the  examination  of  a  large  number  of  crops  of  crystals  shows 
that  50'03±011  per  cent,  of  the  deposited  crystals  are  dextrorotatory. 

98.  "Azobenzene  derivatives  of  clirysin,  euxanthone,  gentisin,  and 
morin."     By  A.  G.  Perkin. 

It  has  been  previously  shown  that  apigenin,  the  colouring  matter 
of  parsley,  Apium  petroselinum  {Trans.,  1897,  71,  805),  forms  a  disazo- 
derivative,  and  that  during  its  purification  with  nitrobenzene  and 
acetic  acid  a  bye-product  is  obtained,  which  is  evidently  an  acetyl 
compound  {Proc,  1897,  13,  54).  Thus  prepared,  the  latter  is  apt  to 
be  impure,  and  is  best  formed  by  the  prolonged  digestion  of  disazo- 
benzeneapigenin  with  boiling  acetic  anhydride.  It  forms  orange-red 
needles  melting  at  277 — 280^  when  rapidly  heated,  and  in  general  pro- 
perties is  almost  indistinguishable  from  the  disazo-compound  itself. 

Chrysin,  the  colouring  matter  of  poplar  buds,  yields  a  (Zi5« so-deriva- 
tive, C^5HgO^(!N'2Ph).„  which  crystallises  in  orange-coloured  needles, 
melts  at  250 — 252°,  and  is  insoluble  in  alkaline  solutions.  It  contains 
no  free  hydroxyl  groups. 

The  diazobenzene  groups  in  these  compounds  are  thus  adjacent  to 
the  two  hydroxyl  radicles  of  the  phloroglucinol  nucleus,  and  the 
results  harmonise  with  previous  work  which  indicated  that  apigenin 
is  a  hydroxy  chrysin. 

Euxanthone,  derived  from  the  Indian  dye-stuff  "  purree,"  yields 
c?isa3o6e?i2«n6-eMxaw</ione,C^,,Hg04(NoPh)2,  which  crystallises  in  brick-red 
needles,  melts  at  249 — 250°,  and  is  almost  insoluble  in  alkalis.  Acetic 
anhydride  converts  it  into  a  diacetyl  compound,  C^3H40^Ac2(N.2Ph)2^, 
which  forms  olive-coloured  needles  and  melts  at  197 — 199°. 

From  gentisin,  disazohenzenegentisin,  Q-^^^^0J^^\i).2,  is  obtained. 
This  crystallises  in  orange-red  needles,  melts  at  218 — 220°,  and  yields 
a  diacetyl  derivative,  C^^H^05Aco(N'2Ph)o.  These  results  indicate  that 
the  methoxyl  group  in  gentisin  has  the  following  position  : 

^^        OH 
Disazobenzenemorin,  G^.'KPj(N.2^h.).2,  a  red-brown,  crystalline  pow- 
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der,  is  formed  in  vei'y  small  quantity  by  the  interaction  of  diazobenzene 
sulphate  with  morin  in  alkaline  solution.  No  trisazo-compound  could 
be  obtained. 

99.  "  Constituents  of  the  Indian  dyestuff '  waras."  By  A.  G.  Perkin. 

Waras  is  a  purplish  powder  which  covers  the  seed  pods  of  Flemingia 
congesta,  an  erect,  woody  shrub  of  Africa  and  India.  In  its  general 
properties  and  microscopic  appearance  it  closely  resembles  kamala 
{Mallotus  Phillijnne/isis)  previously  investigated  {Trans.,  1893,  63,  975  ; 
1894,  65,  232).  For  the  supply  of  material,  which  is  very  difficult  to 
procure,  the  author  is  indebted  to  the  authorities  of  the  Imperial 
Institute. 

Flemingin,  CY^HjoOg,  the  principal  crystalline  constituent,  was 
obtained  as  an  orange-red  powder  consisting  of  small,  prismatic  needles 
melting  at  171 — 172°.  In  appearance  and  numerous  properties  it 
x-esembles  the  rottlerin  of  kamala,  but  is  distinguished  from  this  by 
its  solubility  in  alcohol,  and  by  the  browner  tint  of  its  alkaline  solutions 
In  an  alkaline  bath,  it  dyes  silk  a  golden  yellow,  and  is  a  stronger 
dyestuff  than  rottlerin.  On  fusion  with  alkali,  it  gave  acetic  acid, 
salicylic  acid,  and  an  acid  of  higher  melting  point  which  was  not 
identified. 

Homofleiningin  (0  =  69-97;  H  =  5-75),  present  only  in  minute 
quantity,  forms  glistening,  yellow  needles,  melts  at  164 — 166°,  and 
possesses  properties  resembling  those  of  flemingin. 

The  resin  of  high  melting  point,  0\oH^oOo,  forms  a  brick-red  powder 
soluble  in  alkali,  with  a  deep  brown  tint,  and  yields  acetic  and  salicylic 
acids  on  fusion  with  alkali.  It  dyes  silk  in  shades  which  are  redder 
than  those  produced  by  flemingin. 

The  resin  of  low  melting  point,  OjgHj^Og,  is  a  deep  orange-brown, 
transparent  mass  which  melts  below  100°,  is  soluble  in  alkali  with  an 
orange-brown  colour,  and  closely  resembles  the  resin  of  low  melting 
point  of  kamala.  On  fusion  with  alkali,  acetic  and  salicylic  acids  are 
obtained,  and  on  boiling  with  nitric  acid  (sp.  gr.  TS)  oxalic  acid  is 
formed. 

From  numerous  characteristic  reactions  described  in  the  paper,  it  is 
concluded  that  the  above  substances  are  closely  related  to,  though 
not  identical  with  those  present  in  kamala. 

Waras  dyes  silk  a  golden  yellow  shade,  and  is  a  much  stronger  dye- 
stuff  than  kamala. 
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100.  "Note  on  the  oxidation  of  charcoal  by  nitric  acid."     By  G. 
Dickson,  M.A.,  and  T.  H.  Easterfield,  M.A.,  Ph.D. 

Well-burnt  charcoal  reacts  readily  with  fuming  nitric  acid,  the 
action  being  accompanied  by  a  considerable  rise  of  temperatui'e. 
When  boiled  for  24  hours  with  fuming  nitric  acid,  the  charcoal  goes 
entirely  into  solution,  and  on  dilution  with  water  a  black,  amorphous 
substance  is  precipitated,  whilst  mellitic  and  non-crystalline  acids 
remain  in  solution.  The  black,  amorphous  substance  resembles  the 
''mellogen"  of  Bartoli  and  Papasogli  {Gazz.,  1882,  12,  117);  it  is 
easily  soluble  in  alkali,  and  on  oxidation  by  alkaline  permanganate 
yields  oxalic  and  mellitic  acids  in  about  equal  proportions. 

From  charcoal,  25  per  cent,  of  its  weight  of  crystalline  ammonium 
mellitate  can  be  obtained  by  the  following  process.  The  charcoal  is 
boiled  with  fuming  nitric  acid  for  24:  hours  and  further  oxidised  by 
adding  potassium  chlorate  to  the  boiling  solution ;  the  organic  acids, 
after  precipitation  as  barium  salts,  are  converted  into  ammonium  salts. 
The  yield  of  mellitic  acid  varies  only  slightly,  whether  the  charcoal 
contains  2  or  only  0*2  per  cent,  of  hydrogen.  Coal  under  similar 
conditions  gives  only  a  small  yield  of  mellitic  acid. 

Even  nitric  acid  of  sp.  gr.  I'l  can  oxidise  well-burnt  charcoal. 
After  boiling  continuously  for  seven  days,  the  charcoal  is  changed  to  a 
black,  impalpable  mud,  soluble  in  alkali.  The  nitric  acid  solution  con- 
tains mellitic  but  no  oxalic  acid. 
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The  following  are  the  abstracts  of  papers  received  during  the 
vacation  and  published  in  the  Transactions : — 

101.  "The  vapour  pressures,  specific  volumes,  and  critical  constants 

of  normal  heptane."     By  Sydney  Young,  D.Sc,  F.R.S. 

The  critical  constants  of  the  specimen  of  normal  heptane  obtained 
by  Dr.  Thorpe  from  Pinus  sahiniana  are  : — temperature,  266'9°; 
pressure,  20415  mm.;  volume  of  a  gram,  4-266  c.c. 

A  comparison  of  the  ratios  of  the  absolute  temperatures  (boiling 
points)  and  volumes  (liquid  and  saturated  vapour)  to  the  critical 
constants  with  those  of  normal  pentane  and  normal  hexane  at  "  cor- 
responding "  pressures,  shows  that,  whilst  the  deviations  from  constancy 
are  small,  the  temperature  ratios  are  certainly,  and  the  volume  ratios 
are  probably,  related  to  the  molecular  weights  of  the  paraffins,  but  a 
full  discussion  of  this  relationship  is  reserved  until  the  data  for  normal 
octane  have  been  obtained. 

102.  "  Contributions  to  the  chemistry  of  phenol  derivatives."     By 

Raphael  Meldola  and  Frederick  Henry  Streatfeild. 

When  phenol  is  brominated  in  acetic  acid  solution  with  one  mole- 
cular proportion  of  bromine,  and  the  product  afterwards  nitrated,  a 
mixture  of  4-bromo-2-nitrophenol  and  2-bromo-4 : 6-dinitrophenol  is 
always  obtained  [Trans.,  1896,  69,  1326).  In  the  present  paper,  the 
authors  show  that  the  bromodinitrophenol  is  the  result  of  the  nitra- 
tion of  both  the  para-  and  ortho-bromophenols  present  in  the  crude 
product.  The  presence  of  orthobromophenol  is  proved  by  the  formation 
of  2-bromo-4-nitrophenol,  which  the  authors  have  succeeded  in  iso- 
lating from  the  mixture  of  nitro-derivatives.  The  formation  of 
2-bromo-4 : 6-dinitrophenol    from    parabromophenol    is    not    due    to 
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"  isomeric  change  "as  ordinarily  understood,  since  the  first  product  of 
the  nitration  of  4-bromo-2-nitrophenol  under  the  conditions  of  nitration 
employed  is  4-bromo-2  :  6-dinitropheuol,  and  this  undergoes  isomeric 
change  only  when  heated  with  bromine  and  water  (Armstrong,  Trans., 
1875,  28,  520),  or  nitric  acid  (Gordon,  Proc,  1891,  7,  64),  or  at 
ordinary  temperatures  when  the  solution  in  excess  of  fuming  nitric 
acid  is  allowed  to  stand  for  about  two  hours.  The  statement  of 
Hiibner  and  Brenken  {Ber.^  1873,  6,  170)  that  when  phenol  is  brom- 
inated  in  acetic  acid  and  the  solid  (para)  bi-omophenol  frozen  out 
a  liquid  isomeride  in  the  mother  liquor  remains,  is  thus  confirmed. 
At  the  same  time,  the  suspicion  expressed  by  Armstrong  (^c.  cit., 
521)  that  pure  parabromophenol  gives  some  "  bromo-a-dinitrophenol " 
on  nitration,  is  also  confirmed. 

The  authors  have  also  studied  the  products  of  the  nitx'ation  of  pure 
orthobromophenol.  These  are  2-bromo-4-nitrophenol  (m.  p.  112°)  and 
2-bromo-6-nitrophenol,  a  new  modification  (m.  p.  67 — 68°),  of  which 
the  silver,  barium,  potassium,  and  methyl  salts  are  described. 

On  limited  reduction,  4-bromo-2  : 6-dinitrophenol  yields  4-bromo-2- 
nitro-6-aminophenol  (m.  p.  141 — 142°),  from  which  the  acetyl  derivative 
(m.  p.  161—162°),  the  methyl  ether  (m.  p.  81—82°),  and  4-bromo-2  :6- 
dinitraniline  were  prepared. 

The  following  derivatives  of  guaiacol  were  also  obtained  :  4-bromo- 
2-nitroguaiacol  (m.  p.  103 — 104°),  2-bromo-4-nitroguaiacol  (m.  p.  142°), 
and  acetamidoguaiacol  [OH  :  OMe  :  NHAc  =  1:2:6],  crystallising  from 
water  with  IHgO,  which  is  lost  at  100°. 

103.  '•  Some  iodoso-compounds."     By  John  McCrae,  Ph.D. 

In  order  to  ascertain  whether  diortho-substituted  phenylic  iodides 
yield  dichlorides  and  iodoso-derivatives,  the  behaviour  of  orthiodo- 
dimetadibromotoluene  and  symmetrical  tribromiodobenzene  was 
investigated.  The  dichlorides  were  not  obtained  quite  so  easily  as 
in  the  cases  of  simpler  iodides,  but  this  is  due  to  the  fact  that  the 
iodide  dichlorides  of  these  two  compounds  are  more  easily  soluble  in 
chloroform  than  the  iodides  themselves  ;  consequently  the  dichlorides 
did  not  separate  until  some  of  the  chloroform  had  evaporated.  The 
dichloride,  iodoso-,  and  iodoxy-derivatives  of  5-nitro-2-iodotoluene  were 
also  prepai-ed. 

104.  "  On  myrticolorin,    the   yellow   dye   material    of  Eucalyptus 
leaves."     By  Henry  G.  Smith. 

Myrticolorin,  C^HogO^g,  exists  in  lai'ge  quantity  in  the  leaves  of 
the  "  Eed  Stringy  Bark,"  Eucalyptus  viacrorJojncha,  and  is  a  new 
glucoside  of  quercetin  occupying  an  intermediate  position  between 
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osyritrin,  Cg^HgQO^Y'  obtained  from  the  Cape  sumach  (A.  G.  Perkin, 
Trans.,  1897,11,  1132),  and  Viola  quercitrin,  CgyHggOjg,  from  the 
flowers  of  Viola  tricolor  variensis. 

The  sugar  gave  an  osazone  melting  with  slight  decomposition  at 
"180°  when  slowly  heated,  and  at  190°  with  rapid  decomposition  when 
rapidly  heated.  As  the  osazone  of  galactose  is  indicated  by  these 
results,  and  as  manna  containing  sugars  is  not  obtained  from  the  group 
of  Eucalypts  to  which  £J.  inacrorhyncha  belongs,  whilst  the  principal 
sugar  of  the  members  of  the  group  which  do  exude  manna  is  raffinose, 
the  question  becomes  one  of  importance,  and  the  sugar  of  myrticolorin 
will  be  further  examined. 

In  colour,  melting  point,  reactions  with  reagents,  and  dyeing 
power,  no  differences  could  be  detected  between  myrticolorin  and 
osyritrin,  a  specimen  of  which  had  been  forwarded  by  Mr.  A.  G. 
Perkin  for  comparison. 


105.  "  Chemical  properties  of  concentrated  solutions  of  certain  salts. 
Part  II.  Double  potassium  succinates."  By  William  Colebrook 
Reynolds. 

The  result  of  the  addition  of  many  metallic  salts  to  a  concentrated 
solution  of  potassium  succinate  resembles  that  obtained  with  a  con- 
centrated solution  of  potassium  carbonate  [Trans.,  1898,  73,  262). 
Crystalline  double  succinates,  more  or  less  soluble  in  the  solution, 
were  obtained  instead  of  the  insoluble  metallic  succinates  in  the  case 
of  nickel,  zinc,  cobalt,  lead  and  calcium. 


106.  "  Additive  compounds  of  organic  bases   and  ethereal  salts  of 
unsaturated  acids."     By  S.  Ruhemann  and  K.  C.  Browning. 

The  authors  have  found  that  the  view  expressed  by  Ruhemann  and 
Hemmy  {Trans.,  1897,  71,  334)  with  respect  to  the  mode  of  formation 
of  the  compound  regarded  provisionally  as  triethylic  anhydro-oxal- 
aconitate  is  correct,  as  ethylic  oxalacetate  alone  takes  part  in  the  re- 
action. Whilst  endeavouring  to  determine  the  constitution  of  that 
substance,  they  have  observed  that  piperidine  forms  additive  com- 
pounds with  ethereal  salts  of  unsaturated  acids.  These  distil  in  a 
vacuum  without  decomposition,  have  basic  properties,  and  form  hydro- 
chlorides which  are  very  soluble  in  water.  The  following  additive 
compounds  are  described  :  ethylic  piperidylsuccinate  (b.  p.  159^  at 
10  mm.),  ethylic  piperidylpyrotartrate  (b,  p.  163 — 164°  at  10  mm.), 
ethylic  piperidyltricarballylate  (b.  p.  201 — 202°  at  10  mm.),  and 
ethylic  piperidylcinnamate  (b.  p.  220 — 221°  at  11  mm.). 
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107.  "Formation  of  ethereal  salts  of  /3-ketonic  acids."     By  S. 
Ruhemann  and  K.  C.  Browning. 

Adopting  Michael's  method  for  the  formation  of  ethereal  salts  of 
yS-ketonic  acids  by  the  combination  of  ethylic  sodio-acetoacetate  with 
the  ethylic  salts  of  unsaturated  acids,  the  authors  have  pi'epared 
ethylic  a-acetotricarballylate  (b,  p.  187 — 188°  at  11  mm.),  ethylic 
acetoethyltricarballylate  (b.  p.  194 — 196°  at  9  mm,),  ethylic 
a-benzoyltricarballylate  (b.  p.  244 — 245°  at  10  mm.),  and  ethylic 
a-acetobutanetetracarboxylate  (b.  p.  222 — 223°  at  10  mm.). 

108.  "  Disulphonic  acids  of  toluene,  of  ortho-  and  para-toluidine, 
and  of  ortho-  and  para-chlorotolnene."  By  William  Palmer 
Wynne,  D.Sc,  F.R.S.,  and  James  Bruce,  B.Sc. 

The  authors  correct  certain  errors  which  occur  in  their  previous 
communication  {Proc,  1895,  11,  153),  and  show  that  the  para- 
toluidinedisulphonic  acids  obtained  by  Richter  from  the  1  :  4  :  3-  and 
1:4:  2-paratoluidinesulphonic  acids  (^Annalen,  1885,  230,  314,  331)  are 
the  1  :  4  :  3  :  5-  and  1:4:2:  5-derivatives  respectively.  They  also  show 
that  the  toluenedisulphonic  acid  previously  described  as  the  1:2:6- 
derivative  is  the  1:2:  5-compound. 

Paratoluidine-3  :  5-  and  -2  :  5-disulphonic  acids,  and  orthotoluidine- 
3  : 5-  and  -4  : 5-disulphonic  acids,  together  with  the  corresponding 
chloro-acids,  are  desci'ibed,  and  the  statements  of  Hasse  {Annalen,  1885, 
230,  286)  with  respect  to  the  bromotoluenedisulphonic  and  toluene- 
disulphonic acids  derived  from  orthotolaidine-3  :  5-disulphonic  acid  are 
shown  to  be  erroneous. 

Parachlorotoluene-3-  and  -2-sulphonic  acids,  and  orthochlorotoluene- 
4-sulphonic  acid,  together  with  the  disulphonic  acids  derived  from 
them  by  further  sulphonation,  are  described,  and  the  conclusion  is 
drawn  that  the  mixture  of  monosulphonic  acids  obtained  on  sulphon- 
ating  parachlorotoluene  contains  not  more  than  14  per  cent,  of  the 
1:4:  3-isomeride. 

Incidentally,  the  list  of  six  toluenedisulphonic  acids  given  by  Klason 
{Ber.,  1887,  20,  350)  has  been  revised,  and  it  is  shown  that  only  five 
of  the  six  acids  theoretically  possible  are  known.  Experiments  are 
in  progress  with  the  object  of  obtaining  the  missing  1:2:  3-isomeride. 

109.  "  Chlorine  derivatives  of  pyridine.  Part  II.  Interaction  of 
ammonia  and  pentachloropyridine.  Constitution  of  glutazin." 
By  W.  T.  Sell,  M.A.,  and  F.  W.  Dootson,  M.A. 

The  authors  describe  the  preparation  from  pentachloropyridine  of 
y-amidotetrachloropyridine,  (presumably  a-)  amidotetrachloropyridine, 
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diamiclotrichloropyridine,  and  hydroxytetrachloropyridine.  y-Amido- 
tetrachloropyridice  is  identical  with  the  compound  obtained  by  Stokes 
and  Pechmann  {Ber.,  1887,  20,  2C55)  from  glutazin,  and  thus  demon- 
strates the  presence  of  an  amido-group  in  the  hotter  substance. 


110.  "  Mercury  acetamide."    By  M.  0.  Forster,  Ph.D.,  B.Sc. 

Mercury  acetamide  liberates  nitrogen  from  hydroxylamine,  hydroxyl- 
amine  hydrochloride,  hydrazine,  hydrazine  hydrochloride,  and  phenyl- 
hydrazine,  ibeing  resolved  by  these  substances  into  acetamide  and 
mercury,  which,  in  the  case  of  the  salts  mentioned,  are  accompanied 
by  calomel  ;  the  products  from  phenylhydrazine  are  aniline,  benzene, 
and  mercury  diphenyl.  Phenylhydroxylamine  is  converted  into 
nitrosobenzene  and  azoxybenzene  by  the  agency  of  mercury  acetamide, 
which  transforms  hydrazobenzene  into  azobenzene.  Nitrosopheuyl- 
hydroxylamine,  aniline,  and  diazoamidobenzene  yield  additive  com- 
pounds with  mercury  acetamide. 


111.  "  Sulphocamphylic  acid  and  isolauronolic  acid,  with  remarks 
on  the  constitution  of  camphor  and  of  some  of  its  derivatives." 
By  W.  H.  Perkin,  jun. 

In  this  communication,  the  author  shows  that  the  results  which  he 
and  others  have  obtained  in  the  investigation  of  isolauronolic  acid 
can,  apparently,  be  explained  only  on  the  assumption  that  camphoric 
acid  has  the  formula 

CH,— CH-COgH 

(CH3),C  >CH 


With  the  aid  of  this  formula,  the  oxidation  of  isolauronolic  acid, 
CfjH-^^Oo,  to  isolauronic  acid,  CyH^oOo,  and  further  to  y-acetyldimethyl- 
butyric"  acid,  CH3-CO-C(CH3)2-CH/CH2-CO^H,  is  readily  undtr- 
stood.  Assuming  that  the  above  constitution  for  camphoric  acid  is 
correct,  the  author  deduces  the  following  formulae  as  probably  re- 
presenting the  constitution  of  some  of  the  more  important  members 
of  the  camphor  group  : — 

CH., CH  CH2— C-CO^H 

\     '      /\  I 

(CH3),C      /CO  (CH3),C 


CH2 

Camphor.  I-olauronolic  ar'id. 


CH3-C CH2  CHg-CH — CH 
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CH,— C-CO,H                   CH^— C-COgH  CH.,— CH 

(CH3).C  /   I  (CH3),C          !  (CH3),C    ■     CH 

CHg-C^^ CO                   CHg-CH — C-SOyH  CHg-C-CO.^H 

Isolaurouic  acid.  Sulphocamphylic  acid.  Lauionolic  acid. 

These  formulfe  are  shown  to  expLiin  the  properties  of  the  sub- 
stances in  a  satisfactory  manner. 

112.  "Researches  on  the  terpenes.     VIII.     On  carvenol :  its  reac- 
tions and  products."     By  J.  E.  Marsh  and  A.  Hartridge. 

Carvenol,  the  pi-oduct  of  the  action  of  strong  sulphuric  acid  on 
chlorocamphene,  and  previously  described  as  hydroxycauiphene  or 
camphenol  (Trans.,  1897,  71,  290),  has  been  further  examined.  It 
has  been  found  to  yield  chlorocymene  [Me  :  CI :  Pr^  =  1  :  2  :  4]  by  the 
action  of  phosphorus  pentachloride,  and  paracymene  by  the  action  of 
benzoic  chloride.  It  is  reduced  by  sodium  in  alcoholic  solution,  form- 
ing the  secondary  alcohol  carvanol,  C^qH^qO,  which  is  hexahydro- 
carvacrol.  This  latter  compound  yields,  on  oxidation,  the  saturated 
ketone  carvanonp,  C^gH^gO. 

The  production  from  camphor  of  cymene  and  chlorocymene  by 
comparatively  simple  reactions,  and  also  of  reduced  cymene  deriva- 
tives, brings  into  prominence  the  close  relationship  which  must  exist 
between  camphor  and  cymene.  Not  only  do  formulte  which  fail  to 
express  this  relationship  in  the  arrangement  of  the  carbon  atoms  lose 
the  chief  support  on  which  any  formula  for  camphor  must  lely,  but, 
further,  in  view  of  the  production  of  chlorocamphene,  a  saturated 
compound,  no  formula  can  be  admitted  which  leads  to  the  representa- 
tion of  camphene  and  chlorocamphene  as  unsaturated  compounds. 

113.  '■  Optically  active  alkyloxypropionic  acids."     By  Thomas 
Purdie,  F.R.S.,  and  G.  Druce  lander,  B.Sc. 

As  the  product  of  the  action  of  isopropylic  iodide  on  inactive  silver 
lactate  contains  a  considerable  quantity  of  isopropjlic  isopropoxy- 
propionate  {Trans.,  1898,  73,  296)  the  authors  concluded  that  the 
abnormally  high  rotation  of  the  active  ethereal  lactates  prepared  by 
the  silver  salt  method  {Trans.,  1895,  67,  916  ;  1896,  69,  830)  was  due 
to  their  contamination  with  small  quantities  of  active  ethereal 
alkyloxypropionates.  If  this  conclusion  is  correct,  the  alkyloxypro- 
pionic acids  must  be  substances  of  vei'y  high  optical  activity.  With 
the  view  of  verifying  this,  the  active  a-methoxy-,  ethoxy-,  and  prop- 
oxy-propiocic  acids  have  been  prepared. 

As    complete    raceinisation    occurs    during    the    action    of    sodium 
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ethylate  on  active  ethylic  chloro- and  bromo-propionates  [Trans.,  1896, 
69,  819),  the  active  alkyloxy-acids  were  prepai'ed  by  the  resolution 
of  the  inactive  acids  with  alkaloids.  The  resolution  of  ethoxypro- 
pionic  acid  was  c:\rried  out  with  ciuchonidine,  and  more  completely 
with  morphine,  the  salt  of  the  dextro-acid  being  in  both  cases  the  less 
soluble.  The  methoxy-  and  propoxy-acids  were  also  resolved  with 
both  alkaloids,  but  the  resolution  with  cinchonidine  was  far  from 
complete.  In  the  case  of  the  methoxy-acid,  both  alkaloids  precipitate 
first  the  Iffivo-acid  ;  in  the  case  of  the  propoxy-acid,  the  cinchonidine 
salt  of  the  Isevo-  and  morphine  salt  of  the  dextro-acid  are  first  depo- 
sited. The  authors  point  out  that  the  results  of  their  experiments  are 
not  in  harmony  with  the  theory  of  Winther  {Ber.,  1895,  28,  3000). 

Polarimetric  observations  were  made  on  the  ^methoxy-,  f^ethoxy- 
and  rf-propoxy-acids,  and  on  their  sodium  and  calcium  salts,  also  on 
barium  and  silver  rf-ethoxypropionates.  The  substitution  of  the 
alcoholic  hydrogen  of  the  lactates  by  an  alkyl  group  produces,  as  was 
expected,  a  great  increase  of  optical  activity.  Thus  the  molecular 
rotation  of  the  alkaline  lactates  in  dilute  aqueous  solution  is  14'5^, 
while  that  of  sodium  ethoxypropionate  is  68'77^.  Increase  in  the 
weight  of  the  introduced  alkyl  group  produces  a  very  much  smaller 
but  still  distinct  rise  of  molecular  rotation.  The  rotations  of  the 
salts  increase  with  dilution,  and  in  general  conform  to  the  law  of 
Oudemans  and  Landolt ;  those  of  the  acids  diminish.  The  changes  of 
rotation  with  varying  concentration  are,  as  might  be  expected  from 
the  disappearance  of  the  hydroxyl  group,  of  a  more  normal  kind  than 
in  the  case  of  lactic  acid  and  the  lactates,  but  the  authors  conclude 
that  even  in  the  case  of  the  alkyloxy-acids,  the  rotation  is  influenced 
by  other  factors  connected  with  the  solvent  besides  electrolytic 
dissociation. 

114.     "  The  optical  activity  of  gallotannic  acid."    By  Otto  Rosenheim 
Ph.D.,  and  Philip  Schidrowitz,  Ph.D. 

The  authors  have  examined  a  number  of  commercial  "  pure  "  gallo- 
tannic acids  and  find  that,  whilst  they  varied  in  optical  activity  from 
[ajo 4- 11°  to  [a]o+ "i"2^,  they  all  contain  from  50  to  75  percent,  of 
a  uniform  gallotannic  acid  possessing  an  optical  activity  of  approxi- 
mately [a]D  +  75^.  The  authors  ascribe  this  great  difference  to  the  fact 
that  the  commercial  substances  contain  varying  Cjuantities  of  gallic 
acid,  which  is  inactive,  and  mineral  matter,  which  possesses  a  great 
influence  on  rotatory  power.  Acetyl  derivatives  and  quinine  salts 
prepared  from  the  commercial  samples  are  respectively  identical  in 
optical  activity  among  themselves  and  with  the  products  obtained  from 
the  homogeneous  substance  isolated  by  the  authors'  methcd. 
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115.  "The  influences  modifying  the  specific  rotatory  power  of  gallo- 
tannic  acid."  By  Otto  Rosenheim,  Ph  D.,  and  Philip  Schidrowitz. 
Ph.D. 

The  authors  have  examined  the  modifying  influence  of  :  («)  concentra- 
tion, (b)  natui'e  of  tVie  solvent,  and  (c)  optically  inactive  substances, 
on  the  specific  rotation  of  gallotannic  acid.  The  material  used  for 
these  experiments  was  the  homogeneous  product  obtained  by  methods 
described  in  the  preceding  paper.     The  results  were  as  follows : — 

(a)  Concentration. — In  aqueous  solutions  containing  not  more  than 
one  per  cent.,  the  rotation  is  constant  at  [ajij  +  75 •2°.  From  1  to  10  per 
cent.,  the  rotation  decreases  gradually  to  [ajij  +  66'1°. 

(b)  Nature  of  the  solvent. — The  optical  activity  of  gallotannic  acid 
depends  to  a  very  marked  extent  on  the  natui'e  of  the  solvent.  Thus 
the  original  specific   rotation  [a]D  +  75-2°  (for  water)   is  reduced   to 

+  0°  for  a  mixture  of  acetone  and  carbon  tetrachloride.  Alcohol, 
ethylic  acetate,  &c.,  and  mixtures  of  acetone  with  ether,  &c.,  have  a 
powerful  depressing  action,  and  the  gross  effect  pi-oduced  is  greater  in 
the  case  of  gallotannic  acid  than  in  that  of  any  other  substance 
hitherto  examined. 

(c)  Influence  of  optically  inactive  substances. — (1)  Acids. — Mineral 
acids  have  no  influence.  Acetic  acid  has  a  depressing  effect,  but  this 
is  probably  due  to  partial  acetylation,  Gallic  acid  has  no  influence. 
(2)  Ammonia. — A  few  drops  added  to  a  one  per  cent,  solution  produce 
total  inactivity,  (3)  Salts. — Salts,  such  as  sodium  tungstate,  sodium, 
potassium,  ammonium  and  lithium  biborates  and  chlorides,  sodium  and 
potassium  bicarbonates,  and  zinc  acetate,  exercise  a  very  marked  influ- 
ence on  the  rotation  of  gallotannic  acid.  In  the  majority  of  cases,  the 
addition  of  increasing  amounts  of  salt  produces  a  decrease  in  the 
specific  rotation  until  a  minimum  is  attained,  the  further  addition  of 
salt  causing  a  gradual  rise.  The  molecular  rotations  of  the  mixtures 
at  the  minima  are  approximately  constant  and  equal  to  the  molecular 
rotation  of  sfallotannic  acid  alone. 


116.  "The  non-resolution  of  racemic  tetrahydropapaverine  by 
tartaric  acid."  By  William  Jackson  Pope  and  Stanley  John 
Peachey. 

Prior  to  the  publication  of  Goldschmiedt's  paper  (Monats.,  1898,  19, 
321),  the  authors  had  prepared  the  dextrotartrate  of  racemic  tetra- 
hydropapaverine in  the  course  of  their  work  on  the  resolution  of  the 
base  into  its  optically  active  components  {Proc,  1898,  14,  122).  The 
salt  has  the  compo.sition  assigned  to  it  by  Goldschmiedt,  and  belongs 
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to  the  monosymmetric  system;  a:h:c  =  1-1464  : 1  :  0-7932  ;  /3  =  82°  30'. 
Its  molecular  rotation  was  found  to  be  [i/Jo  =  +  63 '44°  a  value  agreeing 
with  those  obtained  for  the  metallic  tartrates  in  dilute  aqueous  solution, 
namely,  581  to  646  (Landolt,  Ber.,  1873,  6,  1077). 

Ladenburg  has  described  as  "  hemiracemic,"  salts  in  which  either 
the  acid  or  the  base  is  racemic  whilst  the  other  constituent  is  optically 
active,  and  has  examined  two  salts  of  the  kind,  namely,  quinine  racemic 
pyrotartrate  {Ber.,  1898,  31,  524,  937)  and  strychnine  racemate  {Ber., 
1898,  31,  1969).  Racemic  tetrahydropapaverine  dextrotarti-ate  is 
thus  the  first  case  of  the  kind  in  which  a  racemic  base  is  combined  with 
an  optically  active  acid. 


November  3rd,    1898.     Professor   Dewar,   F.R.8.,  President,  in  the 

Chair. 

Messrs.  L.  M.  Nash,  A.  J.  Parker,  W.  A.  Lethbridge,  F.  E.  Weston, 
and  W.  C.  Reynolds  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Hugh 
Poynter  Bell,  30  Egerton  Crescent,  S.W.  ;  Reginald  Arthur  Berry, 
The  University  Chemical  Laboratory,  Cambridge ;  Thomas  Henry 
Boardman,  4  St.  George's  Terrace,  Wilton,  Taunton  ;  Marston  Taylor 
Bogert,  259  Broadway,  Flushing,  New  York;  Arthur  Brooke,  17 
Cavendish  Square,  Hull ;  Johannes  Christian  Brunnich,  Agricultural 
College,  Gatton,  Queensland ;  John  Paul  de  Castro,  Ford  House, 
Redruth,  Cornwall ;  David  Leonard  Chapman,  Hulme  Hall,  Plymouth 
<jrrove,  Manchester  ;  William  Samuel  Crouch,  Colombo,  Ceylon ; 
Alfred  Valentine  Cunnington,  Christ's  College,  Cambridge  ;  AVilliam 
Brown  Davidson,  29  Bedford  Street,  Liverpool ;  Samuel  Dickson,  The 
Kraal,  Elm  Road,  New  Maldon  ;  Francis  Alfred  Drake,  Rivington 
and  Blackrod  Grammar  School,  Horwich,  Lanes ;  James  Edward 
Ferguson,  26  Connaught  Road,  Stroud  Green,  N. ;  John  Naish  Gold- 
smith, Rock  House,  Tunbridge  Wells ;  E.  B.  Hadley,  The  Green, 
Calne,  Wilts ;  John  Ha  worth,  4  Horsdon  Terrace,  Tiverton,  Devon  ; 
Alexander  Garden  Hendry,  14  Avenell  Eoad,  London,  N. ;  George 
William  Fraser  Holroyd,  14  Kensington  Garden  Terrace,  W.  ;  Walter 
Howe,  45  Spring  Gardens,  Bradford ;  Thomas  Hill-Jones,  Eagle 
Wharf  Pvoad,  London ;  Reginald  Arundale  Kay,  7  The  Causeway, 
Cambridge  ;  John  Charles  Mascarenhas,  35  Harold  Road,  Upton  Park  ; 
Thomas  Arthur  Nightscales,  Tynemouth  Street,  Hull ;  William 
Pollard,  Hitchin,  Herts ;  John  Armstedt  Ray,  jun.,  15  Nassau 
Street,  Dublin  ;  Edmund  Milton  Rich,  7  Therapia  Road,  Honor  Oak, 
.S.E. ;  Gilbert  Rigg,  Tudor  Villa,  Bryn  Road,  Swansea;    Henry  John 


174 

Rolfe,  8  Powis  Square,  Bayswater,  W.  :  Richard  Seligman,  15  Queen's 
Gate  Gardens,  S.W.  ;  Geoi'ge  Senior,  Arwendon,  Abergele,  North 
"Wales  ;  Samuel  Smiles,  jun..  Fairoak,  Beckenham,  Kent ;  Benjamin 
Jordan-Smith,  42  King's  Eoad,  Beading  ;  Basil  Steuart,  Broxburn, 
near  Edinburgh  ;  Ambrose  Walton,  Gledholt,  Lower  Broughton  Eoad, 
Broughton  ;  John  Henry  Young,  115  Birmiogham  Eoad,  Oldbury. 

The  President  said  that  before  passing  to  the  ordinary  business  of 
the  meeting,  he  desired,  on  behalf  of  those  present,  to  express  con- 
dolence with  the  family  of  the  late  Mr.  J.  A.  E.  Xewlands  in  their 
bereavement.  It  was  not  the  occasion  to  refer  to  the  work  of 
Mr.  Newlands  in  detail  ;  everyone  would  recognise,  however, 
that  his  name  would  always  be  associated  with  the  progress  of 
chemical  thought  in  our  time,  and,  happily,  he  had  lived  to 
witness  the  expansion  of  the  idea  contained  in  his  law  of  octaves  into 
one  of  the  most  comprehensive  developments  of  modern  chemical 
theory.  As  a  tribute  to  his  memory,  it  was  proposed  that  an  enlarged 
portrait  of  Mr.  Newlands  should  be  hung  in  the  Society's  rooms. 

Of  the  following  papers,  those  marked  *  were  read. 

*117.  "Determination  of  the  equivalent  of  cyanogen."     By  George 

Dean,  B.A. 

An  examination  of  the  different  values  found  for  the  atomic  weight 
of  nitrogen  led  to  the  attempt  to  deduce  it  in  another  way,  viz.,  from 
the  equivalent  of  cyanogen.  A  known  quantity  of  dry  silver  cyanide, 
prepared  by  precipitation  of  dilute  silver  sulphate  solution  with  dilute 
hydrocyanic  acid,  was  dissolved  in  nitric  aci:l,  and  the  silver  deter- 
mined by  finding  what  amount  of  pure  potassium  bromide  was  neces- 
sary for  its  complete  precipitation.  Stas's  method  of  titration  in  a 
beam  of  yellow  light  was  employed. 

The  weight  of  cyanide  corresponding  to  the  atomic  weight  of  silver 
was  thus  found  ;  subtracting  from  this  the  atomic  weiglit  of  silvei", 
the  equivalent  weight  of  cyanogen  was  obtained.  The  result  of  the 
experiments  performed  was  to  give  a  value  of  26*065.  Thus  cyanogen 
is  added  to  those  substances,  e.g.,  chlorine,  bromine,  iodine,  etc.,  whose 
equivalents  have  been  observed  by  direct  comparison  with  silver.  If 
the  value  12-01  is  assumed  to  be  the  atomic  weight  of  carbon,  that  for 
nitrogen,  calculated  from  the  equivalent  of  cyanogen,  is  14"055. 

Discussion. 

The  President  referred  to  the  great  importance  of  determining 
atomic  weights  by  indirect  methods.  In  conjunction  with  Dr.  Scott, 
he  had  estimated  the  molecular  weight  of  triethylamine  hydrobromide 
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by  titrating  purified  triethjlamine  with  hydrobromic  acid  {Proc.  R.  S., 
1883,  35,  347).  The  vahies  obtained  showed  differences  which  were 
easily  recognisable,  the  best  determination  giving  182-012,  and  the 
mean  182-089  for  the  molecular  weight.  This  proved  that  triethyl- 
aniine  could  not  as  yet  be  obtained  sufficiently  pure  for  the  purpose  of 
a  determination  comparable  in  accuracy  with  Stas's  determination  of 
the  ammonium  salts,  but  in  spite  of  the  relatively  wide  limits,  it  was 
possible  to  deduce  the  atomic  weight  of  cirbon  from  these  values  by  a 
method  entii-ely  independent  of  the  combustion  of  carbon  as  diamond, 
graphite,  or  carbonic  oxide,  on  which  all  j>revious  determinations  of 
the  atomic  weight  of  carbon  had  been  based.  Thus,  subtracting  Stas's 
value  for  the  molecular  weight  of  ammonium  bromide  (98  032),  the 
values  for  CgH^o  became  8398  and  84-057  respectively,  which  lead  to 
11*981  and  11  993  as  the  atomic  weight  of  carbon  if  Stas's  value  for 
hydrogen  (rOOS)  be  employed.  Stas,  curiously  enough,  had  never 
deduced  the  atomic  weight  of  hydrogen  from  his  values  for  ammonium 
and  nitrogen.  The  probable  explanation  of  this  was  that  he  believed 
the  deduced  result,  O  :  H  =  16  :  1-008,  to  be  far  too  high,  being  unable 
to  reconcile  it  with  the  determination,  0:H=16:1,  which  Dumas 
obtained  from  the  synthesis  of  wiiter.  If,  however,  the  atomic  weight 
of  hydrogen  be  taken  as  unity,  Stas's  values  for  oxygen  and  nitrogen 
become  15-86  and  13-92  respectively,  and  it  was  to  be  remembered 
that,  according  to  Lord  Rayleigh,  the  densities  of  hydrogen  and 
nitrogen  were  in  the  ratio  of  1  to  13-898.  Mr.  Dean's  experiments 
gave  for  the  atomic  weight  of  nitrogen  a  value  slightly  higher  than 
this,  and  almost  identical  with  that  deduced  by  Seas  for  his  synthesis 
of  fused  nitrate  of  silver.  He  hoped  Mr.  Dean  would  continue  this 
important  research. 

*118.  '•  The  composition  of  American  petroleum."  By  Sydney  Young, 

D.Sc,  F.R.S. 

An  investigation  has  been  made  of  the  hydrocarbons  in  American 
petroleum  boiling  between,  say,  25~  and  115^,  and  evidence  has  been 
obtained  of  the  presence  of  the  following : — 

Isopentane,b.  p.  27-95^  ;  normal  pentane,b.  p.  36  3^;  pentamethylene, 
b.  p.  about  50°  ;  isohexane,  b.  p.  about  61°  ;  normal  hexane,  b.  p.  68  95°  ; 
methylpentamethylene,  b.  p.  about  72°  ;  benzene,  b.  p.  80-2° ;  hexa- 
methylene,  b.  p.  808°;  isoheptaue,  b.  p.  90-3°;  normal  heptane,  b.  p. 
98-4°;  methylhexamethylene,  b.  p.  about  102°;  toluene,  b.  p.  1108°. 
Of  tbese,  the  two  pentanes  and  normal  hexane  have  been  obtained 
pure,  normal  heptane  nearly  so,  and  hexamethylene  and  isoheptane 
laiily  pure.  Mi.ss  E.  C.  Fortey,  B.Sc,  has  obtained  hexamethylene 
nearly  pure  from  American  and  quite  pure  from  Galician  petroleum 
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(Proc,  1898,  14,  103).  It  is  not  improbable  that  other  isomeric 
hexanes,  and,  therefore,  possibly  heptanes,  may  be  present,  and 
there  are  indications  of  the  existence  of  small  quantities  of  dimethyl- 
pentamethylene  in  American  petroleum.  A  comparison  of  the  results 
obtained  with  American,  Galician,  and  Eussian  petroleum  shows  that 
the  same  classes  of  hydrocarbons — paraffins,  polymethylenes  or 
naphthenes,  and  aromatic  hydi'ocarbons — are  present  in  the  petroleum 
from  all  three  sources,  but  that  the  relative  amount  of  naphthenes  and, 
in  all  probability,  of  aromatic  hydrocarbons  is  greatest  in  Eussian 
and  least  in  American  petroleum. 

*119.  '•  The   separation   of  normal  and  iso-heptane  from  American 
petroleum."     By  Francis  E.  Francis.  B.Sc,  Ph.D.,  and  Sydney 
Young,  D.Sc,  F.R.S. 

The  heptanes  cannot  be  separated  in  a  pure  state  from  petroleum 
by  fractional  distillation,  owing  to  the  presence  of  naphthenes  with 
boiling  points  not  sufficiently  far  removed  from  those  of  the  two 
paraffins. 

A  large  quantity  of  mixed  heptanes  containing  naphthenes,  obtained 
by  the  partial  fractionation  of  American  petroleum,  was  therefore 
brominated.  Heptyl  and  isoheptyl  bromides  were  separated  by  frac- 
tional distillation  under  reduced  pressure  with  a  twelve  column  de- 
plilegmator,  and  were  reduced  in  alcoholic  solution  by  a  copper-zinc 
couple,  a  small  amount  of  saturated  hydrochloric  acid  being  added. 
The  reduced  hydrocarbons  were  purified  as  far  as  possible,  but  the 
quantities,  especially  that  of  isoheptane,  were  too  small  to  admit  of 
satisfactory  fractionation. 

The  boiling  points  and  specific  gravities  of  both  paraffins  were  deter- 
mined, also  the  critical  constants  of  normal  heptane,  and  its  vapour 
pressures  and  specific  volumes  at  a  few  temperatures.  The  data  are 
compared  with  those  for  Thorpe's  specimens  of  normal  and  iso-heptane. 

*120.  "  The  boiling  points  and  specific  gravities  of  mixtures  of  benzene 
and  normal  hexane."  By  D.  Hamilton  Jackson,  M.A.,  Ph.D., 
and  Sydney  Young,  D.Sc,  F.R.S. 

In  the  fractionation  of  American  petroleum  from  which  the  aromatic 
hydrocarbons  have  not  been  removed  pi-eviously  by  treatment  with  a 
mixture  of  sulphuric  and  nitric  acids,  it  is  noticed  that  the  benzene 
comes  over  chiefly  at  about  65^,  the  fractions  above  and  below  this 
temperature  containing  smaller  and  smaller  amounts  of  it. 

The  appi'oximate  estimate  of  the  amount  of  benzene  is  easily  obtained 
by  treating  the  fractions  repeatedly  with  mixed  nitric  and  sulphuric  acids 
and  diluting  the  acid  with  water.     The  dinitrobenzene  separates  after 
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some  time  in  needle  shaped  crystals.  The  most  probable  explanation 
of  the  lowering  of  the  boiling  point  of  benzene  appeared  to  be  that 
aromatic  hydrocarbons  and  paraffins,  though  miscible  in  all  proportions, 
approximate  in  their  behavio'jr  to  partially  miscible  liquids.  The 
results  obtaiued  show  that  this  is  the  case,  for  there  is  always  ex- 
pansion on  mixing,  and  the  boiling  point  of  normal  hexane  is  hardly 
raised  by  the  addition  of  even  10  per  cent,  of  benzene,  whilst  that  of 
benzene  is  very  rapidly  lowered  by  adding  hexane. 

It  is  therefore  impossible  to  separate  pure  normal  hexane  by  dis- 
tillation of  any  mixture  of  this  paraffin  with  benzene,  though  it  is 
easy  to  separate  pure  benzene  from  a  mixture  containing  only  a 
moderate  amount  of  hexane. 


*121.  "  The  action  of  fuming  nitric  acid  on  the  paraffins  and  other 
hydrocarbons."  By  Francis  E.  Francis,  B.Sc,  Ph.D.,  and 
Sydney  Young,  D.Sc,  F.R.S. 

In  the  separation  of  pure  normal  hexane  from  American  petroleum, 
the  methylpentamethylene  was  removed  by  heating  the  nearly  pure 
hydrocarbon  with  fuming  nitric  acid  during  several  days.  It  was 
observed  at  the  same  time  that  the  low  boiling  factions,  containing 
isohexane,  were  also  purified  by  this  treatment,  and  that,  on  diluting 
the  nitric  acid,  considerable  quantities  of  a  trinitro-derivative  of 
isohexane  separated  as  a  crystalline  solid. 

Other  isoparaffins  were  found  to  react  rapidly  with  fuming  nitric 
acid  when  heated  on  a  water  bath,  and  to  yield  liquid  or  solid  nitro- 
compounds, but  the  normal  paraffins  were  attacked  only  very  slowly, 
and,  in  these  cases,  the  acid,  when  diluted,  did  not  become  turbid. 
Details  are  given  of  the  action  of  fuming  nitric  acid  on  isopentane, 
isohexane,  isoheptane,  iso-octane,  and  di-isobutyl. 

The  behaviour  of  the  paraffins,  when  heated  with  fuming  nitric  acid, 
is  compared  with  that  of  other  classes  of  hydrocarbons. 

Discussion. 

Mr.  Groves  asked  to  what  extent  olefines  were  present  in  petroleum. 

Mr.  Davis  referred  to  Worstall's  statement  that  normal  hexane 
yields  a  considerable  amount  of  the  primary  nitro-derivative  when 
boiled  Avith  fuming  nitric  acid  during  a  long  period  {Amer.  Chem.  J., 
1898,  20,  202),  and  asked  whether  this  had  been  observed  by  the 
authors,  as  such  a  method  of  purifying  normal  hexane  would  appear 
to  be  rather  destructive. 

Professor  Young,  in  reply,  said  that  the  olefines  present  in  American 
petroleum  must  be  inconsiderable  in  amount,  as  very  little  bromine  is 
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required  to  produce  a  pei'manent  coloration  ;  they  would,  of  course, 
be  eliminated  during  the  treatment  with  mixed  nitric  and  sulphuric 
acids. 

With  respect  to  the  action  of  nitric  acid,  it  must  be  remembered 
that  the  result  is  greatly  influenced  by  the  conditions,  thus  Konowaloff 
had  shown  that  normal  hexane  and  normal  octane  yield  secondary 
nitro-compounds  on  heating  with  dilute  nitric  acid  under  pressure. 
Dr.  Francis  and  he  had  found  that  the  isoparaflins  undergo  nitration 
readily  when  heated  with  fuming  nitric  acid  in  a  reflux  apparatus  on 
a  water  bath.  The  normal  pai-affins  were  much  more  slowly  attacked 
under  similar  conditions,  and  as  the  nitric  acid  remained  clear  ou 
dilution,  it  was  evident  that  nitro  compounds  had  not  been  formed 
from  them  in  any  appreciable  quantity. 

*122.  "A  composite  sodium  chlorate  crystal  in  which  the  twin  law 
is  not  followed."     By  William  Jackson  Pope. 

The  author  describes  a  composite  crystal  of  sodium  chlorate 
deposited  from  a  pure  aqueous  solution.  It  consists  of  a  cube-shaped 
crystal  growing  on  to  a  tabular  one  3  both  crystals  show  the  form 
{100} ;  a  three-fold  axis  of  symmetry  of  the  one  coincides  in  direction 
with  a  four-fold  axis  of  symmetry  of  the  other,  and  the  plane  (Oil) 
on  the  former  is  parallel  to  the  plane  (010)  on  the  latter.  The 
composite  crystal  is  thus  not  developed  in  accordance  with  the  ordinary 
twin  law,  and  yet  the  two  crystalline  individuals  have  gi-own  together 
in  a  highly  symmetrical  manner. 

*123.  "  Stereoisomeric  bromonitro-  and  chloronitro-oamphors." 
By  T.  Martin  Lowry,  B  Sc. 

The  action  of  nitric  acid  on  bromocamphor  and  on  chlorocamphor 
leads  to  the  production  of  only  one  nitrobromo-  and  nitrochloro-cam- 
phor.  The  action  of  broaaine  and  of  chlorine  on  an  alkaline  solution 
of  nitrocamphor  yields  in  each  case,  however,  a  mixture  of  stereo- 
isomerides,  similar  to  that  which  is  produced  by  the  action  of  bromine 
on  chlorocamphor  {2'rans.,  1898,  73,  569).  The  stereoisomeric  bromo- 
nitro- and  chloi'onitro-camphors,  i.solated  from  this  mixture,  have  the 
following  melting  points  and  specific  rotatory  powers  :  — 

M.  p.  [a]D  (chloroform). 

a-Chloro-a'-nitrocamphor 95°  —5° 

a'-Chloro-a-nitrocamphor 132  -1-13 

a-Bromo-a'-nitrocamphor 107  -22 

a'-Bromo-a-nitrocamphor 106  -t- 53 
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*124.    "  Camphoryloxime  (camphonitrophenol)."      By  T.   Martin 

Lowry,  B.Sc. 

The  so-called  '  camphonitropheuol,'  pi'oduced  by  boiling  nitro- 
camphor  with  concentrated  hydrochloric  acid,  is  shown  to  be  an  oxime 
of  camphoric  anhydride,  identical  with  that  obtained  by  the  inter- 
action of  hydroxylamine  with  camphoric  anhydride.     Its  constitution 


c:n-oh 


is   probably   that  represented  by  the  formula  CoH,  ,<C 


125.  "  The  formation  of  ethereal  salts  of  polycarboxylic  acids." 

By  S.  Ruhemann  and  A.  V.  Cunnington. 

The  authors  have  found  that  the  condensation  of  ethylic  malonate 
and  its  homologues  with  the  ethylic  salts  of  unsaturated  acids,  leading 
to  the  formation  of  those  of  polycarboxylic  acids,  is  readily  brought 
about  by  adding  a  small  quantity  of  sodium  ethoxide  (0  5  gram)  to 
the  mixture  of  ethereal  salts.  In  a  number  of  cases,  the  combination 
is  accompanied  by  an  evolution  of  heat,  the  intensity  of  which 
appeai-s  to  depend  on  the  negative  character  of  the  salts  entering  into 
reaction. 

The  pi'eparation  of  a  number  of  salts  of  polycarboxylic  acids  by  this 
method  is  described,  and  the  conclusion  is  drawn  that  in  the  same 
measure  as  the  negative  character  is  diminished  by  the  introduction 
of  an  alkyl  radicle  into  ethylic  malonate  or  the  ethylic  salt  of  the 
unsaturated  acid,  so  does  the  heat  evolved  in  the  reaction  decrease. 

126.  "Note  on  the  action  of  light  on  platinum,  gold,  and  silver 

chlorides."     By  E.  Sonstadt 

The  action  of  dii'ect  sunlight  on  very  dilute  solutions  of  potassium 
chloroplatinate  is  similar  to  that  of  prolonged  heating,  platinum 
monochloride  being  separated,  as  described  in  an  earlier  paper  [Proc, 
1898,  14,  25).  The  action  of  bright  sunshine  is,  however,  slower  and 
feebler  than  that  of  heat.  Solutions  of  gold  chloride,  if  sufficiently 
dilute,  are  more  readily  affected  by  light  than  corresponding  platinum 
solutions.  An  acjueous  solution  containing  about  0"04  per  cent,  of  gold 
chloride  required  exposure  to  bright  sunshine  for  a  day  or  two  before 
any  action  was  perceptible,  and  the  reduction  was  incomplete  even 
after  exposure  during  several  weeks.  A  more  dilute  solution,  contain- 
ing 0-007  per  cent,  of  gold  chloride,  became  distinctly  bluish  after  a 
few  hours'  exposure,  and  the  blue  coloration  deepened  day  by  day  until 
a  deposit  formed,  which  was  blue  by  transmitted  light,  and  afterwards 
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assumed  the  usual  brown  colour  of  precipitated  gold,  the  liquid  being 
left  colourless.  A  trace  of  hydrogen  peroxide  was  detected  in  the 
liquid.  The  reaction  may  therefore  be  considered  to  be  the  same  in 
this  case  as  when  a  very  dilute  solution  of  auric  chloride  is  decom- 
posed by  heat  {Chem.  News,  1898,  77,  74). 

It  seemed  probable  that  the  action  of  liirht  on  silver  chloride  would, 
like  the  decomposition  of  platinum  and  gold  chlorides  in  dilute  solution 
by  the  action  of  heat  or  of  light,  depend  on  the  presence  of  water  and 
the  formation  of  hydrochloric  acid  and  hydrogen  peroxide.  Some  silver 
chloride,  precipitated  from  solution  of  silver  nitrate  by  hydrochloric 
acid,  was  thoroughly  washed  by  agitation  with  repeated  portions  of 
water,  and  decantation,  the  operations  being  conducted  by  feeble  gas 
light,  and  then  exposed  under  water  to  direct  sunlight,  with  frequent 
agitation.  After  some  days,  the  supernatant  water  was  examined,  and 
was  found  to  contain  a  very  appreciable  quantity  of  hydrochloric  acid, 
and  to  give  a  faint  reaction  for  hydrogen  peroxide.  One  of  the  two 
formulae  which  will  sati-sfy  these  conditions  is  6  AgCl  +  iH^O  =  2Ag2Cl  -f 
2 Ag  +  2H2O0  +  4HC1.  But  as  silver,  set  free  molecularly  in  presence  of 
hydrochloric  acid,  would,  on  a  reasonable  presumption,  form  silver 
chloride  with  liberation  of  hydrogen,  and  as  the  nascent  hydrogen 
would  react  on  part  of  the  hydrogen  peroxide  to  form  water,  the 
equation,  with  these  corrections,  becomes  6AgCl  +  4H20  =  2Ag.,Cl  + 
2AgCl  +  2HC1  +  2H2O  +  H^O^-  The  same  series  of  reactions  would 
occur  with  the  re-formed  silver  chloride  and  water,  and  it  is  obvious 
that,  as,  at  each  stage  of  the  reaction,  one-third  of  the  silver  chloride 
and  one-half  of  the  water  are  reproduced,  and  similarly  with  the  hydro- 
chloric acid  and  hydrogen  peroxide,  it  follows  that  when  the  silver 
chloride  taking  part  in  the  reaction  is  completely  converted  into  argent- 
ous  chloride,  water  will  still  be  left  as  a  permanent  residue  in  addition 
to  hydrochloric  acid  and  hydrogen  peroxide.  This  assumes  that  the 
silver  chloride  in  a  condition  of  accessibility  to  the  influence  of  light  is 
in  the  exact  proportion  to  the  water  present  indicated  in  the  equation. 
But  if  the  attackable  silver  chloride  is  present  in  a  certain  excess  over 
that  required  by  the  equation,  the  end  products  of  the  series  of 
reactions  may  be  i^epresented  by  the  simple  equation,  4AgCl  -f  2H.,0  = 
2Ag2Cl -F  2HC1 -f- H.,0.„  in  which  no  residue  of  water  appears.  This  is 
the  second  of  the  two  possible  formulae  referred  to,  and,  it  may  be 
asked,  what  need  is  there  to  assume  the  complex  reactions  in  series 
following  fi"om  the  first  formula,  when  the  second,  which  is  so  much 
simpler,  sati.sties  the  experimental  results  ?  There  are,  however,  other 
experimental  results  of  a  singular  character  to  be  described,  which  may 
possibly  be  con.sidei'ed  to  be  more  easily  intelligible  on  the  supposition 
that  the  reactions  are  of  the  serial  natui'e  involved  in  the  first 
equation. 
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Some  silver  chloride,  precipitated  and  washed  as  already  described,, 
•was  dried  for  several  hours  on  a  sand  bath,  the  temperature  being 
raised  progressively  until  the  chloride  became  adhesive.  Although  the 
process  was  conducted  under  very  feeble  gas  light,  the  chloride  was 
sensibly  discoloured.  This  discoloi'ation  is  probably  due  to  the  same 
reaction  taking  place  between  moisture  and  the  chloride  under  the 
influence  of  a  high  temperature  as  is  effected  by  light  in  the  cold.  It 
appears  that  a  higher  temperature  is  needed  for  the  reaction  than  that 
of  water  boiling  at  ordinary  pressure,  as  the  chloride  is  not  discoloured 
by  heating  under  water.  A  thoroughly  dry  and  heated  glass  tube 
was  neai'ly  filled  with  the  hot  chloride,  and  immediately  sealed. 
Another  portion  of  the  chloi'ide  was  put  into  a  bulb  tube  which  had 
been  previously  dried  and  strongly  heated,  and  was  fused  in  the  bulb. 
A  slight,  but  unmistakable,  trace  of  moisture  condensed  on  the  sides 
of  the  tube,  showing  that  the  chloride  was  not  perfectly  dry.  The 
tube  containing  the  (imperfectly)  dried  silver  chloride  was  exposed  to 
direct  sunshine,  when  a  bluish  tint  instantly  spread  over  the  chloride, 
deepening  to  a  rusty  brown,  but  leaving  patches  unaffected,  so  that, 
after  long  exposure,  the  fragments  presented  a  mottled  appear- 
ance with  white  spots  on  a  dark  ground.  Evidently,  portions  of  the 
chloride  were  really  dry,  though  the  bulk  was  not  so,  the  dry 
portions  resisting  the  action  of  light.  Another  tube,  rather  long  and 
narrow,  was  similarly  filled  with  the  dried  chloride,  sealed,  and 
exposed  to  sunshine  with  about  half  its  length  covered.  The 
exposed  portion  of  the  chloride  darkened  as  in  the  former  case, 
with  patches  remaining  unaffected.  The  covering  was  then  shifted 
over  the  previously  exposed  part  of  the  tube,  with  a  like  result  ; 
but  the  darkened  chloride,  now  sheltered  from  light,  became 
slowly  bleached,  until  it  was  quite  white.  On  again  reversing 
the  conditions,  the  bleached  portion  darkened,  and  the  coloured 
portion  was  bleached,  the  same  happening  on  each  subsequent  re- 
versal. Even  in  the  portion  of  the  tube  exposed  to  bright  suni-hine, 
the  chloride  on  the  under  side  became  partially  bleached,  and  on  turn- 
ing the  tube  round,  the  effect,  after  a  few  hours,  was  reversed.  Dry 
silver  chloride  was  then  placed  in  the  central  part  of  a  phial  tube, 
and  was  protected  by  a  little  recently  ignited  asbestos  from  contact 
with  fragments  (placed  in  its  lower  and  upper  parts)  of  calcium 
chloride,  and  of  caustic  soda  taken  from  sodium  that  had  been 
long  kept  in  a  loosely  closed  bottle.  The  well-closed  phial  was 
kept  in  the  dark  during  two  or  three  days,  to  give  time  for  absorp- 
tion of  moisture,  and  was  then  exposed  to  sunshine.  The  silver 
chloride  became  coloured,  with  white  spots  remaining  unaitacked, 
as  in  the  former  cases ;  bur,  on  transference  to  a  dark  place, 
or    on    shading  a   portion,    theie  was  no  bleaching.     The  coloration 
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remained  practically  constant  in  light  and  in  shade.  The  bleaching 
effect,  or  the  re-formation  of  argentic  from  argentous  chloride  under 
the  conditions  described  in  the  former  case,  must  therefore  be  attri- 
buted to  a  reversal  in  the  dark  of  the  primary  reaction  which  takes 
place  in  the  light ;  a  reversal  made  impossible  in  the  last-mentioned 
case  by  the  absorptive  action  of  the  calcium  chloride  and  the  soda. 
Hydrochloric  acid  has  no  bleaching  etfect  on  light-altered  silver 
chloride  suspended  in  water,  either  in  darkness  or  in  light. 

127.  "  Methanetrisulphonic  acid."     By  Ernest  H,  Bagnall,  B.Sc. 

In  endeavouring  to  prepare  the  various  sulphonic  acids  and  sulphones 
of  dichlorobenzidine  by  the  action  of  fuming  sulphuric  acid  on  dichloi-o- 
diacetylbenzidine,  a  substance  was  obtained  which  pi-oved  to  be 
identical  with  methanetrisulphonicacid  (Theilkuhl,  Annalen,  1868, 147, 
134).  This  acid  is  also  formed  by  a  like  process  from  diacetylbenzidine, 
acet-a-uaphthalide,  and  acetanilide,  the  last  giving  a  remarkably  good 
yield  of  the  substance.  The  silver  salt  crystallised  in  small,  white,  irid- 
escent, monhydrated,  orthorhombic  plates,  a  :  6  :  c  =  2-9152  : 1  :  0'5422. 
The  copper,  barium,  calcium,  potassium,  sodium,  and  ammonium  salts 
are  also  described. 

Attempts  were  made  to  prepare  the  corresponding  sulphonic  acids 
of  ethane  and  propane  by  a  similar  process,  but  without  satisfactory 
results. 

128.  "  The  nutrition  of  yeast."     By  Arthur  L.  Stern,  D.Sc. 

This  investigation  was  undertaken  to  determine  the  amount  of 
inorganic  and  nitrogenous  nutriment  required  to  produce  the  largest 
crop  of  yeast,  the  greatest  assimilation  of  nitrogen,  and  the  most  com- 
plete fermentation  in  a  fixed  time.  During  the  course  of  the  investi- 
gation, other  points  had  to  be  considered,  of  which  the  most  important 
was  the  part  played  by  sulphur  compounds  on  yeast  nutrition.  The 
earlier  work  of  Hayduck,  who  employed  a  different  variety  of  yeast  and 
a  different  variety  of  sugar,  is  referred  to  {Zeitschr.  fur  Spij'iiusind., 
1881,  173). 

The  yeast  employed  was  a  pure  form  obtained  from  a  Barton 
pitching  yeast,  the  sugar  was  J-glucose,  the  nitrogenous  nutriment 
asparagine,  and  the  inorganic  nutriment  of  two  kinds  :  the  first  pre- 
pared from  a  yeast  ash  and  free  from  sulphur,  the  second  a  mixture  of 
potassium  phosphate,  magnesium  sulphate,  and  calcium  sulphate. 
Each  experiment  consisted  in  fermenting  500  c.c.  of  a  10  per  cent, 
solution  of  the  sugar,  to  which  varying  amounts  of  the  nitrogenous 
and  inorganic  nutriment  had  been  added. 
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It  is  shown  that  sulphur  is  an  essential  constituent  of  yeast  nutri- 
ment, and  that  in  the  absence  of  other  more  suitable  forms  of  sulphur 
nutriment,  sulphates  can  supply  the  yeast  with  this  element,  a  portion 
of  the  sulphate  being  invariably  reduced  to  sulphuretted  hydrogen. 
Attempts  were  made  to  find  a  substance  of  known  constitution  which 
could  supply  yeast  with  sulphur  without  the  evolution  of  sulphuretted 
hydrogen,  but  without  success. 

It  has  been  asserted  that  iron  is  an  essential  constituent  of  yeast 
nutriment,  but  no  evidence  could  be  obtained  in  support  of  this  state- 
ment. 

The  author  has  examined  the  effect  of  variation  in  the  amount  of 
(1)  nitrogen  nutriment  and  (2)  inorganic  nutriment  respectively  on 
the  amount  of  nitrogen  assimilated,  the  percentage  of  nitrogen  nutri- 
ment assimilated,  the  percentage  of  nitrogen  contained  in  the  yeast,  the 
percentage  of  sugar  remaining  unfermented,  and  the  weight  of  the 
yeast  crop,  and  draws  the  following  conclusion : — Any  increase  of  nutri- 
ment beyond  a  definite  limit  will  not  materially  increase  the  amount 
of  nitrogen  assimilated  by  the  yeast,  the  percentage  of  nitrogen  in  the 
yeast,  the  weight  of  the  yeast,  or  the  amount  of  sugar  fermented. 
This  limit,  called  the  normal  supply,  is  the  largest  quantity  that  the 
yeast  can  assimilate  under  the  conditions  employed  in  the  experi- 
ments, and  is  approximately  0  025  gram  of  inorganic  nutriment  per 
100  c.c,  and  the  same  weight  of  nitrogen  supplied  as  asparagine. 

129.  "  The  yellow  colouring  matters  of  Rhus  Cotinus  and  Rhus 
rhodanthema.  Part  VI.''     By  Arthur  George  Perkin. 

Venetian  sumach,  the  leaves  of  R.  Cotinus,  contains  myricetin  and 
not  quercetin  as  stated  by  Lowe  {Zeit.  anal,  chem.,  1871,  12,  127). 
The  leaves  of  R.  rhodanthema,  the  yellow  cedar  of  New  South  Wale?, 
contain  quercetin  and  gallotannic  acid.  The  stems  of  both  plants 
contain  fisetiu,  and  the  leaves  thus  contain  the  more  highly  oxidised 
colouring  matters,  as  quercetin  and  myricetin  are  considered  to  be 
hydroxy-  and  dihydroxy-fisetin  respectively.  Other  members  of  the 
^Aws  family  hitherto  examined  contain  no  fisetin  in  the  stem.  The 
Venetian  sumach  examined  contained  16 '7  per  cent,  and  the  R. 
rhodantliema  leaves  9*5  per  cent,  of  tannin. 

The  leaves  of  Artocarpus  integrifolia  (Jack wood  tree),  A.  incisa 
(bread  fruit),  and  A.  lahoocha  are  devoid  of  colouiing  matter. 

130.  "  Colouring  matters  of  the  New  Zealand  dyewood  '  puriri.'  " 
By  Arthur  George  Perkin. 

"Puriri"  i^Vitex  littoralis)  is  a  large  tree,  growing  in  northern 
Xew  Zealand,  and  chiefly  used  for  building  and  similar  purposes.     Its 


184 

tinctorial    properties   are   little   known.     It    contains    two    colouring- 
matters  in  the  form  of  glucosides. 

Vitexin,  C^-Hj^O-  or  C^-HjgOg,  the  chief  product,  is  a  canary- 
yellow  crystalline  powder,  distinguished  by  its  sparing  solubility  in 
most  solvents.  Owing  to  the  difficulty  of  obtaining  substitution 
products  without  decomposition,  its  molecular  weight  is  at  present 
uncertain.  Acetylvitexin,  Oj5HgO-.Ac.  or  Cj-H^^^OgAcg,  forms 
colourless  needles  melting  at  251 — 256°.  On  fusion  with  alkali, 
phloroglucinol,  acetic  and  parahydroxybenzoic  acids  are  formed,  whilst 
boiling  aqueous  or  alcoholic  potash  solutions  give  phloroglucinol  and 
parahydroxyacetophenone.  Further,  the  product  of  the  ethylation 
of  vitexin  with  boiling  alcoholic  potash  3ields  paraethoxybenzalde- 
hyde,  paraethoxy benzoic  acid,  and  a  phloroglucinol  derivative. 
Warm  nitric  acid  (sp.  gr.  1*54)  forms  metadinitroparahydroxybenzoic 
and  picric  acids,  but  when  dilute  acid  is  employed,  a  sparingly 
soluble  ?zi7ro-compound,  Cj.Hg05(N02)4,  of  unknown  constitution,  is  also 
obtained  in  small  quantity.  This  consists  of  small  lemon-yellow  needles, 
which  dye  mordanted  calico  ;  it  is  converted  by  strong  nitric  acid  into 
picric  acid,  and  appears  to  be  closely  related  to  vitexin.  With  nitro- 
benzene, it  forms  an  addition  product,  C^5H^O-(NOr,)^,CgH.NOo, 
crystallising  in  orange-coloured  needles  which  lose  nitrobenzene  at 
150°,  or  by  digestion  with  alcohol.  Vitexin  gives  very  pure  yellow 
shades  on  calico  mordanted  with  chromium  and  aluminium  salts,  but 
owing  to  its  insolubility  these  are  of  a  poor  character.  They  some- 
what resemble  the  corresponding  shades  given  by  apigenin,  and  as 
the  chief  decomposition  products  of  both  colouring  matters  are 
identical,  it  is  probable  that  apigenin  and  vitexin  are  closely  related. 

Homovitexin,  C^gH^gO-  or  C^gH^gOg,  is  pi-esent  in  the  wood  only  in 
minute  quantity.  It  crystallises  in  fine  primrose-yellow  needles,  melts 
at  245 — 246°,  and  is  distinguished  from  vitexin,  which  it  otherwise 
resembles,  by  its  ready  solubility  in  alcohol.  Fusion  with  alkali  gives 
phloroglucinol  and  parahydroxybenzoic  acid,  and  treatment  with 
dilute  nitric  acid  yields  metadinitroparahydroxybenzoic  acid.  It 
dyes  mordanted  fabrics  feebly. 

The  shades  given  by  "  puriri  "  with  chromium  and  aluminium 
mordants  are  distinguished  by  their  pure  yellow  tone,  and  may  have 
some  commercial  utility. 

131.    "Cannabinol."      By  T.  B.  Wood,  M.A.,  W.  T.  N.  Spivey,  M.A  , 
and  T.  H.  Easterfield,  M.A.,  Ph.D. 

In  former  communications  {Proc,  1898,  14,  66,  153)  a  number  of 
derivatives  of  cannabinol  have  been  desci'ibed ;  a  detailed  account  of 
these  is  given  in  the  present  paper.     The  oily  lactone  (loc.  cit.,  153), 
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prepared  from  nitrocannabinolactone  (oxycannabin),  is  shown  to  be  a 
metatolylbutyrolactone,  oxycannabin  being  the  corresponding  nitro- 
derivative.  By  the  oxidation  of  cannabinolactone,  a  lactonic  acid  is 
produced,  which  on  fusion  with  potash  yields  isophthalic  acid. 

Nitrocannabinolactonic  acid  is  obtained  by  oxidising  oxycannabin 
either  by  dilute  nitric  acid  in  a  sealed  tube,  or  by  potassium  perman- 
ganate. 

The  volatile  fatty  acids  produced  on  oxidising  cannabinol  by  nitric 
acid  are  shown  to  be  normal  butyric  (Dunstan  and  Henry,  Proc, 
1898,  14,  44),  normal  valeric,  and  normal  caproic  acids,  valeric  acid 
being  formed  in  the  largest  amount. 

132.  "  Derivatives  of  hesperitin."     By  A,  G.  Perkin. 

Hesperitin  is  found  as  the  glucoside  hesperidin  in  the  citron,  bitter 
orange,  and  other  fruits  of  the  same  class.  With  potassium  hydrate 
solution  at  100^,  it  gives  phloroglucinol  and  hesperitinic  or  hydroxy- 
methoxycinnamic  acid.  It  thus  appears  to  have  the  constitution 
OH-C6H3(OMe)-CH:CH-CO-0-CgH3(OH)2  (Hoffmann,  Ber.,  1876,  9, 
685;  Tiemann  and  Will,  Ber.,  1881,  14,  948).  With  alcohoUc 
potassium  and  sodium  acetates,  hesperitin  gives  the  compounds 
(Ci6Hi^06)2,KCoH302,  and  (CigHi^06)2,NaC2H302,  which  form  colour- 
less needles  and  decompose  on  treatment  with  boiling  water,  regenera- 
ting hesperitin.  With  sodium  and  potassium  bicarbonates,  sodium 
hesjjeritin,  Cg^H^-O^g^^j  ^^^  j^^^'^''^^^'^^'^  hesperitin,  CooHo-Oj.,K,  are 
obtained,  crystallising  in  minute,  colourless  plates.  The  formula  of 
hesperitin  is  thus  CgoHpgO^o. 

Azobenzenekesperitin,  C^2^-^fii-^{^ -2^^)^  foi'i^s  red  needles,  melts  at 
246 — 247°,  and  yields  a  diacetyl  derivative,  C32H2oOj2^<^-5(-^''-P^)4»  crys- 
tallising in  ochre  needles  melting  at  240 — 242°  Hesperitin  should 
thus  contain  six  hydroxyl  groups,  and  this  view  of  its  constitution  is 
confirmed  by  the  formation  of  acetylhesperitin,  Q^^.-,.',O^Kc^,  which 
crystallises  in  colourless  needles  melting  at  127 — 129°. 

If  hesperitin  were  C^^gH^^^Ojj,  the  constitution  assigned  by  Tiemann 
and  Will  would  thus  be  correct.  Though  not  considered  to  be  a  poly- 
meride  of  a  substance  of  this  formula,  it  must  consist  of  two  very 
similar  groups  linked  together,  as  HofEmann  (Joe.  cit.)  obtained  from 
hesperitin  a  nearly  quantitative  yield  of  phloroglucinol  and  hesperitinic 
acid. 
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BANQUET  TO  PAST  PRESIDENTS. 

Fellows  who  have  announced  their  intention  to  be  present  at  the 
Banquet  to  Past  Presidents  at  the  Hotel  Metropole  on  Friday, 
November  11th,  are  informed  that  dinner  will  be  served  punctvxdly 
at  7  o'clock. 


RESEARCH  FUND. 


A  meeting  of  the  Eesearch  Fund  Committee  will  be  held  in 
December.  Applications  for  grants,  accompanied  by  full  particulars, 
should  be  received  by  the  Secretaries  not  later  than  December  5th. 
Forms  of  application  can  be  obtained  from  the  Assistant-Secretary, 
Chemical  Society,  Burlington  House,  W. 


NOTICE  TO  AUTHORS. 


As  the  Proceedings  go  to  press  on  the  Monday  after  each  ordinary 
Meeting  of  the  Society,  the  announcement  of  papers  for  the  next 
Meeting  cannot  be  made  in  this  publication  unless  the  papers  are  in 
the  hands  of  the  Secretaries  by  noon  on  that  day. 
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At  the  next  meeting,  on  November  17th,  the  following  papers  will 
be  communicated  : — 

"  Preparation  of  hyponitrite  from  nitrite  through  oxyamidosulpho- 
nate."     By  E.  Divers,  M.D.,  F.R.S.,  and  T.  Haga,  B.Sc. 

"Absorption  of  nitric  oxide  in  gas  analysis."  By  E.  Divers,  M.D,, 
F.RS. 

"  Interaction  of  nitric  oxide  with  silver  nitrate."  By  E.  Divers, 
M.D.,  F.R.S. 

"  Preparation  of  pure  alkali  nitrites."     By  E.  Divers,  M.D.,  F.R.S. 

"The  reduction  of  an  alkali  nitrite  by  an  alkali  metal."  By  E. 
Divers,  M.D.,  F.R.S. 

"  Hyponitrites :  their  preparation  by  sodium  or  potassium  and 
properties."     By  E.  Divers,  M.D.,  F.E.S. 
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F.R.S December  18,  1848     .     1877-79. 

was  held  at  the  Whitehall  Rooms,  Hotel  Metropole,  on  Friday, 
November  11th,  1898,  Professor  James  Dewar,  F.E.S.,  President,  in 
the  Chair. 

The  following  Fellows  and  guests  were  present : — 

Abel,  Su-  F.  A.,  Bart.,  K.C.B.,  F.R.S.  Basset,  Mr.  Henry. 

Aikin,  Dr.  W.  Arthur.  Beadle,  Mr.  Claj'ton. 

Allchin,  Dr.  AV.  H.  Beale,  Mr.  W.  P.,  Q.C. 

Allen,  Mr.  A.  H.  Beilby,  Mr.  George,  President,  Society  of 

Armstrong,  Prof.  H.  E.,  F.Pi.S.  Chemical  Industry. 

Atkinson,  Dr.  E.  Bell,  Mr.  Chichester  A. 

Attfield,  Prof.  John,  F.R.S.  Birdwood,  Sir  George,  M.D.,  K.C.S.I. 

Bailey,  Mr.  Henry.  Blagden,  Mr.  AY.  G. 

Baker,  Mr.  H.  B.  Blount,  Mr.  Bertram. 

Barlet,  Mr.  S.  Bloxam,  Mr.  A.  G. 

Barnes,  Mr.  G.  C.  Boms,  Dr.  Henry. 

Barry,    Sir  J.    AVolfe,    K.C.B.,  F.R.S.,       Bottinger,  Dr.  H.  T. 
Chairmanof  Council,  Society  of  Arts.       Bowley,  Mr.  J.  J. 
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Brierley,  Mr.  J.  F. 

Brothers,  Mr.  Alfred. 

Brothers,  Mr.  H.  E. 

Brough,  ilr.  B.  H. 

Brown,  Prof.  F.  D. 

Brown,  Dr.  H.  T.,  F.R.S. 

Brown,  Prof.  J.  Campbell. 

Brown,  Mr.  K  T. 

Browne,  Sir  J.  Crichton,  F.E.S. 

Brunton,  Dr.T.  Lauder,  F.R.S. 

Butt,  Mr.  E.  X. 

Burge,  Mr.  C.   H. 

Burgess,  Mr.  W.  T. 

Burne,    Major-Gen.     Sir    Owen    Tudor, 
G.  C.S.I. 

Calvert,  Mr.  J.  H. 

Cambridge  University,    Vice-Chancellor 
of. 

Carpmael,  Mr.  A. 
Carteighe,  Mr.  M. 

Chattaway,  Dr.  F.  D. 

Clarke,    Sir     Ernest,    Secretary,    Royctl 

Agricultural  Society. 
Clerk,  Mr.  Dugald. 
Clowes,  Prof.  F. 
Cookson,  Mr.  C. 
Cooper,  Mr.  Albert. 
Cooper,  Mr.  A.  J.  Bullen. 
Cooper,  Mr.  H.  Creemer. 
Cortield,  Prof.  W.  H. 
Cousins,  Mr.  W.  J. 
Cresswell,  Mr.  C.  G. 
Crookes,  Mr.  Joseph. 
Crookes,  Sir  "William,  F.E.S. 
Crossley,  Dr.  A.  W. 

Dewar,"'Prof.  James,  F.R.S.,  The  Presi- 
dent. 
Diamond,  Mr.  H.  E. 
Dibdin,  Mr.  W.  J. 
Dickins,  Mr.  F.  Victor,  Registrar  of  the 

University  of  London. 
Dodd,  Mr.  T.  H. 

Donnelly,  Maj.-Gen.   Sir  John,   E.C.B. 
Secretary,  Science  a,nd  Art  Dcpa.rt- 
vient. 
Duggan,  Mr.  T.  R. 
Dunstan,  Prof.  "Wyndham,  F.R.S.,  Hono- 

rary  Secretary. 
Dupre,  Dr.  A.,  F.R.S. 
Dyer,  Dr.  Bernard,  President,  Societty  of 

Public  Analysts. 
Dyniond,  Mr.  T.  S. 
Elder,  Mr.   H.  M.,  Secretary,  Physical 

Society. 
Elliott,    Mr.    T.    H.,    C.B.,    Secretary, 

Board  of  Agriculture. 
Evans,  Sir  John,  K.C.B.,  Treas.  R.S. 
Evershed,  Mr.  Frank. 
Fairlev,  Mr.  Thomas. 
Fentoii,  Mr.  H.  J.  H. 
Festing,  Maj.-Gen.  E.  R.,  F.R.S.,  Direc- 
tor, Science  Museimi,  S.  Kensington. 
Fisher,  Mr.  E.  H. 
Fisher,  Mr.  W.  W. 


Formoy,  Mr.  J.  A. 
Forster,  Dr.  M.  0. 

Foster,  Prof.  G.  C,  F.R.S. 

Foster,  Prof.   Michael,  Sec.  R.S.,  Presi- 
dent-Elect,  British  Association. 

Francis,  Mr.  G.  B. 

Fraukland,  Sir  Edward,  K.C.B.,  F.R.S. 

Frankland,  Prof.  P.  F.,  F.R.S. 

Friswell,  Mr.  R.  J. 

Gardner,  Mr.  J.  A. 

Garwood,  Mr.  E.  J. 

Geikie,  Sir  Archibald,  F.R.S. 

Gilbert,  Sir  J.  H.,  F.E.S. 

GUchrist,  Mr.  D.  A. 

Gladstone,  Dr.  J.  H.,  F.R.S. 

Goldsmith,  .Mr.  J.  N. 

Goodv.in,  Mr.  H.  B.,  E.N. 

Gowland,  Mr.  "William. 

Greenaway,  Mr.  A.  J.,  S%ib-Editor. 

Griffith,  Mr.  George. 

Grossman,  Mr.  E.  H. 

Groves,  Mr.  C.  E.,  F.R.S.,  Editor. 

Guttman,  ilr.  Oscar. 

Hake,  Dr.  H.  Wilson. 

Haldane.  Mr.  E.  B.,  Q.C.,  M.P. 

Hall,  Mr.  S. 

Hall,  Mr.  S.  G. 

Harbord,  Mr.  F.  W. 

Harley,  Dr.  Vaughan. 

Harvev,  Dr.  J.  Selwyn. 

HehneV,  ilr.  Otto. 

Henderson,  Mr.  G. 

Hewitt,  Dr.  J.  T. 

Hibbert,  Mr.  "ft^. 

Hichens,  Mr.  J.  H. 

Hills,  Dr.  Hyde. 

Hills,    i\Ir.     Walter,    President,    Phar- 
maceutical Society. 

HoUoway,  Mr.  G.  T. 

Hooper,  Mr.  E.  Grant. 

Howard,  Mr.  Da'S'id. 

Howard,  Mr   D.  L. 

Huggius,  Sir  William,  K.C.B.,  F.R.S. 

Huskisson,  Mr.  H.  0. 

Hutchinson,  Mr.  C.  C. 

Jackson,  Mr.  Herbert. 

James,  Mr.  Alfred. 

Jones,  Mr.  G.  F. 

Judd,  Prof.  J.  W.,  C.B.,  F.R.S.,  Dean, 

Royal  College  of  Science,  London. 
Kellner,  Dr.  William. 
Kinch,  Prof.  Edward. 
Kipping,  Prof.  F.  S.,  F.R.S. 
Kraftmeier,  Mr.  E. 
Lawes,  Mr.  C. 
Lawson,  Dr.  T.  A. 
Lewis,  ilr.  R.  M. 

Lister,  The  Rt.  Hon.  Lord,  Pres.  R.S. 
Luudholm,  Mr.  C.  0. 
Lupton,  Mr.  S. 
Luxmoore,  Dr.  C.  M. 
Macan,  Mr.  Hugh. 
MacArthur,  Mr.  J.  S. 
Mac  Ewau,  Mr.  Peter. 
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MacMahon,  Major  P.  A.,  R.A.,  F.R.S. 

Macnab,  Mv.  W. 

Magdalen,  Oxford,  President  of. 

Mallet,  Mr.  F.  R. 

Masters,  Mr.  W. 

Matthews,  Dr.  F.  E. 

McAlpin,  Mr.  K.  W. 

McLeod,  Prof.  Herbert,  F.R.S. 

Meldola,  Prof.  Raphael,  F.R.S.,  Foreign 
Secretary. 

Mercer,  Mr.  F. 

Messel,  Dr.  Rudolph. 

Miers,  Prof.  H.  A.,  F.R.S. 

Millard,  Mr.  E.  J. 

Milner,  Mr.  J.  W. 

Minchin,  Prof.  G.  M.,  F.R.S. 

Mond,  Dr.  Ludwig,  F.R.S. 

Moody,  Dr.  G.  T. 

Morgan,  Mr.  G.  T. 

Morley,  Dr.  H.  F. 

Morris,  Dr.  G.  H. 

Moulton,  Mr.  J.  Fletcher,  Q.C.,  M.P., 
F  T?  ^ 

Miiller,  Dr!  Hugo,  F.R.S. 

Muspratt,  Mr.  S.  K. 

Nathan,  Major  F.  L. 

Noble,  Sir  Audrevv,  K.C.B.,  F.R.S. 

Odling,  Mr.  G.  S. 

Odling,  Prof.  William,  F.R.S. 

Ogston,  Mr.  G.  H. 

Ostwald,  Prof.  W. 

Owen,  Mr.  J.  F. 

Page,  Mr.  F.  J.  M. 

Perkin,  Dr.  W.  H.,  F.R.S. 

Perkiu,  Prof.  W.  H.,  jnn.,  F.R.S. 

Peterhouse,  Cambridge,  Master  of. 

Pickering,  Mr.  S.  U.,  F.R.S. 

Pilcher,  Mr.  R.  B. 

Ping,  Mr.  W. 

Plimpton,  Dr.  R.  T. 

Prideaux,  Sir  Walter,  Clerk  of  the  Gold- 
smiths' Covvpany. 

Pullar,  Mr.  R.  D. 

Pye-Smith,  Dr.  P.  H.,  F.R.S.,  Senior 
Physician,  G-uy's  Hospital. 

Ramsay,  Prof.  William,  F.R.S. 

Rayleigh,  The  Rt.  Hon.  Lord,  F.R.S. 

Reay,  The  Rt.  Hon.  Lord,  G.G.S.L, 
Pres.  University  College,  London. 

Redwood,  Mr.  Boverton. 

Renaut,  Mr.  F.  W. 

Rideal,  Dr.  Samuel. 

Robbius,  Mr.  J. 

Roberts,  Sir  Owen,  Clerk  of  the  Cloth- 
workers'  Company. 

Roberts- Austen,  Prof.  W.  C.,  C.B., 
F.R.S. 

Robertson,  Rev.  Dr.  A.,  Principal  of 
King's  College,  London. 

Ross,  Mr.  Callender. 

Rotton,  Mr.  J.  F.,  Q.C. 

Riicker,  Prof.  A.  AV.,  Sec.  R.S. 

Russell,  Dr.  W.  J.,  F.R.S. 


Salamon,  ^Mr.  A.  G. 

.Schweich,  Mr.  E. 

Scott,  Dr.  Alexander,  F.R.S. 

Scott,   Mr.   E.   L.,  Clerk  of  the  Salteis' 

Company. 
Sheridan,  Mr.  M.  J. 
Slater,  Sir.  Charles. 
Smallmau,  Mr.  Alderman. 
Smee,  Mr.  A.  H. 
Smith,  Mr.  C. 
Smithells,  Prof.  Arthur. 
Soper,    Mr.   A.    L.,  Secretary,   City  and 

Guilds'  Institute. 
Spiller,  Mr.  John. 
SpiUer,  Mr.  William. 
Sprengel,  Prof.  H.,  F.R.S. 
Squire,  Dr.  W.  S. 

Steele,  Mr.  Robert,  Assistant  Secretary. 
Stern,  Dr.  A.  L. 

Stevenson,  Dr.  Thomas,  President,  Insti- 
tute of  Chemistry . 
Stokes,  Sir  G.  Gabriel,  Bart.,  F.R.S. 
Stralhcona  and  Mount  Royal,  The  Rt. 

Hon.  Lord. 
Swan,    Mr.    J.   W.,    F.R.S.,    President, 

Institute  of  Electrical  Engineers. 
Taverncr,  Mr.  W. 
Taylor,  Sir  John,  K.C.B.,  H.M.  Office  of 

Works. 
Terrell,  Mr.  H.,  Q.C. 
Thomson,  Prof.  JohnM.,  F.R.S. 
Thorne,  Dr.  L.  T. 
Thorp,  Mr.  W. 
Thorpe,  Dr.    T.   E.,    F.R.S.,  Honorartj 

Treasurer. 
Tilden,  Prof.  W.  A.,  F.R.S. 
Tookey,  Mr.  C. 
Townson,  Mr.  T. 
Travers,  Dr.  M.  W. 
Travers,  Dr.  W. 
Trigger,  Mr.  0. 
Turnbull,  Dr.  G.  L. 
Tutton,  Mr.  A.  E. 
Tyrer,  Mr.  Thomas. 
Vincent,  Mr.  C.  W. 
Voelcker,  Mr.  E.  W. 
Wade,  Mr.  John. 
Wade,  Mr.  J.  L. 
Webster,  Sir  Richard,  Q.C,  M.P.,  The 

Attorney-  General. 
Wheelwright,  Dr.  E.  W. 
Wightman,  Mr.  Charles. 
Wildt-rmau,  Dr. 

Williamson,  Prof.  A.  W.,  F.R.S. 
Williamson,  Mr.  0.  K. 
Williamson,  Dr.  Sidney. 
Wilson,  Mr.  T. 
Wood,  Sir  H.  Trueman,  Secretary,  Society 

of  Arts. 
Woodward,  Dr.  Henry,  F.R.S. 
Wright,  Mr.  F.  H. 
Wynne,   Dr.    W.   P.,    F.R.S.,  Honorary 

Secretary. 
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The  following  toasts  were  proposed  : — 

"  Her  Most  Gracious  Majesty  The  Queen." 

The  President  :  "  My  Lords,  Venerated  Presidents,  and  Gentlemen, 
— 1  have  now  the  honour  to  propose  to  you  the  first  toast.  We  are 
aware  that  the  advancement  of  learning  necessitates  the  possession  of 
a  peaceful  environment,  and  that  good  sovereignty  generates  it. 
During  the  long  life  of  Her  Most  Gracious  Majesty  the  Queen, 
Science  has  developed  by  extraordinary  leaps  and  bounds.  But  for 
the  peaceful  quiet  the  scientific  man  has  enjoyed,  that  progress  would 
have  been  impossible.  Every  scientific  man  therefore  may  acclaim  with 
the  poet  '  She  wrought  her  subjects  lasting  good.'  Long  may  she 
rule  over  this  great  empire,  beloved  and  revered  of  her  people.  I 
give  you  'The  Health  of  Her  Most  Gracious  Majesty  the  Queen.' 

"T.R.H.  The  Prince  and  Princess  of  "Wales." 

The  President  :  "  I  have  now  the  honour  of  proposing  to  you 
the  second  toast,  the  health  of  '  Their  Royal  Highnesses  the 
Prince  and  Princess  of  Wales  and  the  other  Members  of  the 
Royal  Family.'  We  know  that  His  Royal  Highness  possesses  in 
quite  an  exceptional  degree  two  princely  attributes,  wisdom  and 
prudence.  We,  as  a  nation,  have  recently  had  the  opportunity 
of  observing  during  the  long  time  of  trial  that  His  Royal  High- 
ness has  passed  through,  that  he  possesses  another  virtue,  that 
of  fortitude.  I  am  sure  that  we  shall  all  look  forward  with 
pleasure  to  his  rapid  recovery,  and  to  his  return  to  the  discharge 
of  those  multifarious  duties  he  performs  so  well.  I  am  sure  that 
the  whole  sympathy  of  the  nation  is  extended  to  Her  Royal 
Highness  the  Princess  of  Wales  in  the  severe  calamity  that  has 
befallen  Her  Royal  House.  I  ought  to  mention  that  when  this 
banquet  was  first  proposed,  a  letter  was  sent  from  Marlborough 
House  that  expressed  His  Royal  Highness's  views  with  regard  to  the 
action  of  the  Society.  He  said  he  would  like  to  have  honoured  the 
distinguished  chemists,  especially  Lord  Playfair,  '  one  of  my  earliest 
friends,'  by  being  present,  had  his  engagements  permitted  it.  Alas  ! 
since  that  time  Lord  Playfair  has  passed  away  full  of  honours  and 
renown.  The  Society  has  thus  lost  its  oldest  President  and  its  one 
remaining  original  member.  I  give  you  the  health  of  '  The  Prince 
and  Princess  of  Wales  and  the  other  Members  of  the  Royal  Family."  " 

"The  Past  Presidents." 

The  President:  "I have  now  the  honour  to  propose  to  you 
what  you  must  all  regard  as  a  toast  to  which  I  cannot  possibly  do 
justice,  the  health  of  six  of  the  most  distinguished  Past-Presidents  of 
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the  Chemical  Society  who  for  more  than  half  a  century  have  been 
members  of  that  body.  It  is  admitted  on  all  hands  that  Chemical 
Science  has  added  enormously  to  the  resources  and  power  of  mankind, 
and  that  its  successful  cultivation  involves  the  exercise  of  every  faculty 
of  the  human  mind.  We  have  here  six  illustrious  examples  of  success- 
ful scientific  culture,  and,  I  would  add,  of  bracing  moral  influence  ; 
men  whose  one  idea  it  has  been,  with  steady  aim  and  vigilant  eye,  to 
labour  on  with  that  sole  incentive  of  scientific  Avork,  the  triumphant 
hope  of  making  an  advance.  These  men  have  laboured  for  half  a 
century  in  our  interests,  and  they  have  added  enormously  to  our 
knowledge  of  the  science.  It  is  almost  impossible  to  realise  the  variety 
of  the  work  they  have  done ;  the  width  of  it  is  something  appalling  ; 
when  I  tell  you  that,  amongst  them,  they  have  recorded  upwards  of 
four  hundred  and  fifty  separate  communications — how  many  there  are 
that  have  not  been  recorded,  I  cannot  say — and  that  among  these  four 
hundred  and  fifty  there  are  many  papers  of  the  highest  importance,  I 
am  sure  you  will  agree  with  me  that  they  have  exercised  a  remarkable 
influence  on  the  development  of  our  science.  It  was  well  that  the 
Chemical  Society  of  London — the  oldest  Chemical  Society  in  the 
world — should  inaugurate  this  banquet.  The  Council  felt  that  prob- 
ably they  might  never  again  have  the  oppoi-tunity  of  calling  together 
such  a  distinguished  body  of  men  as  they  have  the  honour  of  offering 
this  banquet  to  to-night.  We  are  still  able  to  go  back  to  a  man,  who  sits 
on  my  right  hand,  who  worked  in  the  laboratory  of  Thomas  Thomson, 
who  has  seen  Dalton  and  the  beginning  of  the  Atomic  Theory,  probably 
the  most  wonderful  of  all  the  laws  of  Nature  which  man  has  ever  been 
permitted  to  decipher.  That  being  the  case,  the  way  in  which  the  idea  has 
been  received  by  all  the  chemists  of  this  country  is  apparent  from  the 
number  of  men  of  talent  and  the  variety  of  classes  here  to-night.  But 
beyond  that,  the  sympathy  of  every  chemist  in  the  world  is  with  us  to- 
night at  this  banquet.  The  large  number  of  congratulatory  telegrams 
and  communications  that  we  have  received  to-day  from  every  country 
where  the  science  of  chemistry  is  cultivated,  will  give  some  idea  of  the 
appreciation  with  which  this  banquet  is  regarded  throughout  the  whole 
civilised  world.  We  have  received  communications  from  France, 
Holland,  Belgium,  Germany,  Sweden,  Russia,  Austria,  the  United 
States,  and  other  countries.  It  is  unnecessary  for  me  to  read  every 
name,  for  every  man  identified  with  the  progress  of  chemistry  in  every 
civilised  country  has  responded  by  sending  some  form  of  congratula- 
tion. In  every  case  they  write  as  if  they  were  present  with  us,  as 
you  will  understand  from  the  few  illustrations  I  will  give  you  of  the 
sympathetic  language  they  use.  Professor  Friedel  writes  :  '  I  should 
have  been  happy  to  associate  myself  with  the  Chemical  Society  in  doing 
honour  to  these  veterans  of  science.   I  have  the  honour  to  be  the  friend 
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of  most  of  them,  and  the  beneficent  action  they  have  exerted  on  Chemical 
Science  cannot  be  esteemed  too  highly.  They  form  the  finest  phalanx 
of  the  Fathers  of  our  science  which  exists  in  any  country.  With  these 
sentiments,  you  will  understand  the  liveliness  of  my  regret  to  be  able  to 
take  part  from  afar  and  in  spirit  onlyin  the  honour  paid  them.'  We  have 
also  received  congratulations  from  learned  societies  both  in  Germany 
and  Russia.  At  a  meeting  of  the  Russian  Chemical  Society  the 
following  resolution  was  passed  :  '  That  the  Society  avail  itself  of  the 
exceptional  opportunity  of  being  able  to  congratulate  conjointly  Sir 
Joseph  Henry  Gilbert,  Sir  Edward  Frankland,  Professor  Odling,  Sir 
F.  A.  Abel,  Dr.  A.  W.  Williamson,  and  Dr.  J.  H.  Gladstone,  whose 
distinguished  services  during  half  a  centuiy  stand  out  as  a  model  for 
all  investigators  in  chemical  science,  and  also  express  the  wish  to  see 
the  further  results  of  their  labours  in  the  annals  of  science  for  many 
years  to  come.'  The  telegram  from  the  German  Chemical  Society 
strikes  me  as  very  happy.  Dr.  Liebermann  says :  *  The  sister 
Society  sends  both  Jubilee  congratulations  and  greetings  to  the 
Jubilee  celebration  of  the  Presidents  of  the  Chemical  Society, 
Gilbert,  Frankland,  Odling,  Abel,  Williamson,  and  Gladstone.' 
This  shows,  I  think,  that  our  Continental  brethren  appreciate  the 
honour  we  desire  to  offer  these  distiuguished  men ;  and  we  need 
not  be  surprised  that  there  is  something  more  throughout  these  com- 
munications than  mere  cosmopolitanism  in  science.  They  breathe  the 
spirit  of  friendly  regard,  of  reverence,  and  even  of  love  towards  men 
who  have  done  so  much  to  advance  the  common  cause  of  our  science. 
How  impossible  it  seems  to  sum  up  in  any  short  speech  the  work  that 
these  men  have  done  !  If  I  attempted  to  classify  them,  I  should 
say,  that  if  we  regarded  them  as  twos  and  twos  they  would  not  group 
well  together,  but  if  we  take  thx*ee  at  a  time,  they  bear  somewhat 
close  relations  one  towards  another.  I  would  say  that  Gilbert  and 
Abel  and  Gladstone  are  monai^chs  of  dependent  kingdoms,  whereas 
Frankland  and  Odling  and  Williamson  are  a  triumvirate  that  have 
legislated  towards  the  impei'ial  side  of  chemical  science. 

"  The  work  of  Gilbert,  as  we  know,  was  early  differentiated  into  that 
most  complex  and  mysterious  study,  the  study  of  organic  life.  For 
the  last  fifty  years  he  has  devoted  his  attention  to  the  physiology  of 
plant  life  in  every  phase  of  its  development.  With  a  skill  that  has 
been  unprecedented,  he  has  recorded  from  year  to  year  the  variations 
in  the  growth  of  every  kind  of  nutritious  plant.  He  has  examined 
into  the  meteoi'ological  conditions,  the  variations  of  climate,  of  soil  and 
of  mineral  agents,  of  drainage,  and  of  every  conceivable  thing  affecting 
the  production  and  development  of  plant  growth.  These  memoirs  are 
admitted  throughout  the  world  to  be  unique  in  their  importance. 
Wherever   the   chemist  or  the  physiologist,  the   statistician   or   the 
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economist  has  to  deal  with  these  problems  he  must  turn  to  the  results 
of  the  Rothamsted  experiments  in  order  to  understand  the  position  of 
the  science  of  our  time.  These  results  will  be  for  ever  memorable  : 
they  are  unique  and  characteristic  of  the  indomitable  perseverance 
and  energy  of  our  vener-ated  President,  Sir  Henry  Gilbert. 

"  The  next  among  them,  Sir  Edward  Fi'ankland,  I  should  characterise 
as  one  of  the  most  remarkable  experimentalists  of  this  or  any  other 
age.  He  has  been  gifted  with  an  absolutely  unique  faculty  for  experi- 
mental work  and  observation.  The  breadth  and  variety  of  his  work 
is  positively  astounding.  From  early  times  devoted  to  the  study  of 
Organic  Chemistry,  he  has  branched  out  not  only  into  Mineral 
Chemistry,  but  every  form  almost  of  applied  industry.  His  early  work 
on  the  organo-metallic  bodies,  so  fertile  in  the  way  of  future  develop- 
ment, will  be  ever  memorable.  These  bodies  have  been  the  means  of 
adding  to  our  knowledge  of  synthetical  substances  produced  in  the 
laboratory  in  a  way  that  no  other  agencies  have  operated.  Along 
with  this  work,  he  has  executed  investigations  bearing  on  flame  and 
the  character  of  the  light  emitted  by  various  bodies,  and  on  a  large 
number  of  questions  connected  with  sanitary  chemistry.  His  great 
work  on  the  water  supply  of  the  United  Kingdom,  on  the  sewage 
question,  and  other  industrial  problems  are  generally  acknowledged  to 
be  of  great  value  and  importance.  Whatever  work  he  has  done  is 
marked  with  the  stamp  of  genius. 

"  The  work  of  Odling  has  been  an  essential  factor  in  the  develop- 
ment of  modern  chemistry.  It  is  characterised  by  precise  and  clear 
ideas,  and  an  almost  forensic  ability  for  putting  things  in  a  straight, 
concise,  and  unembarrassing  manner.  His  early  labours  in  advancing 
the  development  of  the  newer  chemistry  deserve  our  warm  gratitude, 
and  his  many  published  works  and  addresses  on  organic  and  inorganic 
chemistry,  together  with  his  translation  of  the  work  of  Laurent,  have 
all  been  of  material  service  in  diffusing  a  knowledge  of  our  science.  The 
papers  he  has  contributed  on  Chemical  ^Notation  and  on  the  question 
of  types  all  display  [a  marvellous  precision  as  well  as  elegance  of 
thought.  Every  one  must  admit  the  debt  of  gratitude  we  owe  him 
for  his  iconoclastic  labours  in  clearing  out  old  and  vague  notions,  and 
for  the  courageous  manner  in  which  he  supported  the  newer  ideas  of 
his  time. 

"  In  the  case  of  Abel,  we  have  again  a  man  who,  at  an  early  time, 
had  his  career  differentiated  for  him.  A  distinguished  student  of 
Hofmann's,  his  early  work  was  directed  to  organic  chemistry,  but  he 
soon  diverged  into  other  channels,  directing  his  attention  to  problems 
bearing  on  the  chemistry  of  naval  and  military  matters.  We  all  know 
his  splendid  work  on  gunpowder,  guncotton,  detonation,  and  the 
whole  field  of  explosive  agents.     Whether  in  connection  with  accidents 
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in  mines,  from  petroleum,  or  from  flour,  dust  or  other  agency,  Abel 
has  been  a  marvellous  experimenter  in  the  whole  field  of  explosive 
chemistry.  While  engaged  in  these  investigations  in  applied  chemistry, 
however,  he  was  adding  to  the  advancement  of  pure  science  by  the  light 
which  his  researches  threw  upon  many  questions  of  chemical  theory 
and  by  the  stimulus  thus  given  to  further  inquiry.  He  has  had  the 
great  satisfaction  of  living  through  the  age  of  gunpowder.  That  body 
had  been  the  recognised  explosive  for  many  hundred  years,  and  I  have 
no  doubt  that  when  he  commenced  his  investigations  with  Noble 
on  gunpowder  he  never  dreamt  that  he  would  live  to  see  the  day 
when  he  would  clear  out  that  smoky  material  and  replace  it  before  he 
left  the  War  Office  by  a  powder  that  is  smokeless,  I  need  hardly  tell 
you  that  he  has  also  added  to  our  debt  of  gratitude  by  the  personal 
services  he  has  rendered  to  many  learned  societies. 

"  I  come  now  to  Williamson.  The  work  of  Williamson  proclaims 
him  a  truly  philosophic  chemist.  He  has  had  probably  the  greatest 
satisfaction  of  any  one  I  know.  He  cleared  up  one  of  the  most 
intricate  and  recondite  of  chemical  reactions,  that  with  which  we 
are  familiar  as  etherification,  and  in  so  doing  he  struck  at  the 
very  root  of  the  chemical  problems  connected  with  atomic  and  mole- 
cular weights,  and  realised  and  cleared  up  for  ever  those  mysterious 
modes  of  explanation  which  were  undoubtedly  faulty  and  insecure. 
Before  his  time,  men  as  great  as  Berzelius,  Mitscherlich,  and  Graham 
believed  in  that  contact  or  catalytic  action  which  in  my  early  days 
bridged  over  the  period  between  the  old  and  the  new,  and  was 
generally  introduced  when  no  other  explanation  was  forthcoming. 
Williamson  cleared  all  that  away ;  but  the  discovery  of  these 
ethereal  nepenthes  did  not  act  in  chemistry  as  they  would  have  done 
physiologically :  they  did  not  produce  a  soporific  effect.  They 
struck  at  the  foundations  of  our  science ;  and  it  is  to  his  great 
credit  that  he  originated  advanced  ideas,  not  only  as  to  etherifica- 
tion, but  as  to  molecular  weights,  type  formulae,  and  so  forth.  In 
fact  the  chemistry  of  our  time  would  not  be  the  chemistry  of  our 
time  but  for  the  work  of  Williamson.  I  would  further  add  that 
he  was  one  of  the  earliest  to  introduce  the  idea  of  dynamics  into 
chemical  science.  His  suggestion  of  the  dynamical  theory  of  the 
voltaic  battery  and  of  dynamic  mobility  in  apparent  stability  has 
been  exceedingly  fruitful  since  his  time ;  and  if  we  add  to  them 
that  most  important  and  original  idea  of  Frankland's,  the  saturation 
power  of  the  elementary  bodies,  we  have  all  the  agencies  of  our 
modern  scientific  notions.  One  other  debt  of  gratitude  we  owe  to 
Williamson,  and  that  is  the  interest  he  took  in  introducing  into  this 
country  abstracts  of  all  the  important  scientific  memoirs  published 
on  the  Continent.     It  is  to  him  we  owe  those  valuable  abstracts  which 
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have  been  printed  for  many  years  in  the  Chemical  Society's  Journal, 
and  have  done  so  much  for  the  advancement  of  our  science. 

"  Gladstone,  on  the  other  hand,  represents  a  type  somewhat  different/ 
from  that  of  any  of  the  others  that  I  have  mentioned.  He  be- 
longs to  a  characteristically  English  variety  of  men  who  have  studied 
science  for  its  own  sake.  Like  Spottiswoode,  De  la  Rue,  and  Joule, 
he  has  not  been  a  professional  scientist  in  the  ordinary  sense,  but 
has  worked  out  his  long  and  brilliant  scientific  career  as  a  labour  of 
patient  love.  Furthei'more,  he  has  created  an  entirely  new  depart- 
ment— that  which  is  in  modern  times  regarded  as  physical  chemistry, 
of  which  we  have  here  to-night  some  distinguished  representatives. 
For  half  a  century  he  has  worked  on  this  side  of  chemistry,  for  his 
early  investigation  of  the  spectrum  of  the  atmosphere  was  one  of  marvel- 
lous suggestiveness.  He  found  that  the  spectrum  of  Fraunhofer  varied 
at  sunset  and  at  sunrise  from  that  at  mid-day,  and  showed  that  a  large 
number  of  those  absorption  lines  must  originate  in  the  earth's  atmo- 
sphere. That  discovery  stimulated  further  inquiry  as  to  the  substance 
that  could  produce  these  lines  so  chai'acteristic  of  the  solar  atmosphere  ; 
and  later  experimenters  have  found  it  in  the  vapour  of  water  and  in 
oxygen.  Gladstone's  greatest  merit,  however,  lies  undoubtedly  in  his 
optical  researches  on  the  atomic  refractions  and  dispersions  of  the 
elements.  He  has  determined  the  optical  constants  of  hundreds  of 
bodies,  and  has  thus  stimulated  inquiry  in  that  borderland  between 
physics  and  chemistry  which  is  so  much  cultivated  in  the  present  day, 
and  the  pursuit  of  which  has  added  so  much  to  our  knowledge.  He 
has  also  contributed  largely  to  miscellaneous  inquiries,  especially  those 
connected  with  various  voltaic  batteries,  and  other  questions  conducive 
to  the  study  of  both  organic  and  inorganic  chemistry. 

"This  is  but  a  brief  epitome  of  the  work  of  these  great  men.  It 
would  be,  as  I  have  said,  hopeless  for  me  to  attempt  to  sum  up  all 
their  individual  labours.  We  can  only  skim  the  siu'face  of  the 
ocean  of  truth  in  which  they  have  navigated  so  well  and  so  success- 
fully. But  I  will  say  this  :  that  as  experimentalists  we  are  not  likely 
to  see  their  like  again,  and  it  is  impossible  to  imagine  a  more 
extraordinary  galaxy  of  chemical  talent  than  these  six  Past-Presidents 
represent.  They  have  rendered  the  science  of  chemistry  more  glorious 
for  those  who  strive  to  follow ;  and  the  brilliant  record  of  their 
discoveries  can  never  be  eliminated  from  the  history  of  our  Science. 
In  the  future,  posterity  will  regard  them  as  the  most  gifted  and 
illustrious  of  the  English  chemists  of  the  Victorian  epoch.  My  Lords 
and  Gentlemen, — I  give  you  the  health  of  our  venerated  Past-Presi- 
dents, Sir  Henry  Gilbert,  Sir  Edward  Frankland,  Professor  Odling, 
Sir  Frederick  Abel,  Professor  Williamson,  and  Dr.  Gladstone." 

Sir  J.  Henry  Gilbert  :  "  After  the  extremely  flattering  and  eloquent 
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"terms  in  which  our  President  has  referred  to  the  wox'k  of  the  six 
Past-Presidents  of  the  Society  who  are  so  highly  honoured  to-night, 
it  is  surely  a  difficult  task  to  say  anything  in  response.  I  feel  that  any 
words  of  mine  would  be  entirely  inadequate ;  and  I  must,  I  think,  fall 
back  on  what  I  was  intending  to  say,  and  give  a  little  personal  history 
of  the  early  times  of  the  Society.  You  are  aware,  most  of  you,  that  I 
am  to-night  in  the  position  of  the  senior  of  the  Past-Presidents,  in 
consequence  of  the  death  of  Lord  Playfair.  He  was,  as  you  know,  one  of 
the  founders  of  the  Society,  and,  before  he  died,  the  only  survivor  of 
those  founders.  I  myself  came  in  within  three  months  of  the 
foundation,  and  so  had  some  knowledge  of  the  Society's  early  doings. 
In  fact,  before  I  was  really  admitted  to  the  Society,  under  the  influence 
of  the  late  Professor  Graham,  I  undertook  the  translation  of  a  paper 
by  JEiedtenbacher  and  Liebig  on  '  The  Atomic  Weight  of  Carbon  ' ;  and 
that  paper  occupies  eighteen  pages  in  the  first  volume  of  the  Society's 
Memoirs.  I  should  say  that,  less  than  a  fortnight  ago,  I  received  a 
letter  from  Lady  Playfair,  just  before  she  left  to  visit  her  friends  in 
America,  in  which  she  said  w^ith  what  interest  he  had  looked  forward 
to  being  present  at  the  banquet  appointed  for  June — but  that  was  not 
to  be.  I  first  made  the  acquaintance  of  Playfair  in  Liebig's  Laboratory 
at  Giessen,  the  year  before  the  establishment  of  this  Society,  that  is,  in 
1840.  Playfair  was  at  that  time  very  busily  occupied  in  translating 
the  memorable  work  of  Liebig,  Organic  Chemistry  in  its  Applications 
to  Agriculture  and  Fhysiology  ;  and  before  the  session  was  over  he  left 
for  this  country  with  Liebig,  who  was  to  present  the  substance  of  that 
wox"k  as  a  Keport  to  the  British  Association  at  Glasgow  in  September. 
You  may  be  interested  to  know  who  there  were  from  this  country 
in  Liebig's  laboratory  at  that  time.  Besides  Playfair  and  myself, 
there  were  Dr.  William  Allen  Miller,  afterwards  Professor  of  Chemistry 
at  King's  College ;  Dr.  Stenhouse,  who  has  contributed  so  much  to  the 
Journal  of  this  Society ;  Dr.  Angus  Smith  ;  and,  lastly.  Dr.  Edward 
Schunck.  He  and  I  are,  I  believe,  the  only  survivors  of  that  time 
among  those  from  England  who  were  with  Liebig  then.  Of  the 
Germans  who  were  there,  some  of  the  names  you  will  probably  re- 
member. There  were  Heinrich  Will,  Varrentrapp,  Redtenbacher, 
Hermann  Kopp,  Schei'er,  Bromeis,  Boeckmann,  and  others,  of  various 
nationalities ;  but  I  believe  that  not  one  of  these  survives  at  present. 
Schunck  joined  the  Society  early  in  1842,  and  he  from  that  time  to  this 
has  devoted  himself  to  scientific  investigation.  He  built  a  laboratory, 
and  a  museum  devoted  especially  to  specimens  of  organic  bodies,  in  his 
own  grounds  on  the  other  side  of  Manchester,  where  he  still  lives. 
He  was,  in  fact,  the  oldest  member  of  the  Society,  I  believe,  except 
Playfair  and  myself.  He  has  worked  indefatigably  ever  since  ;  but  I 
am  very  sorry  to  say  he  is  not  able  to  be  here  to-night,  having  had  an 
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attack  of  bronchitis,  which  renders  it  impossible,  though  it  would  have 
given  him  great  pleasure  to  be  present.  .Eeferring  to  that  time  at 
Giessen,  I  may  say  that  Playfair,  Stenhouse,  and  myself,  each  took  our 
degree  then;  and  Playfair,  though  joining  with  us,  having  gone  with 
Liebig,  the  responsibility  was  left  with  Stenhouse  and  myself  to  give 
the  usual  supper  to  the  other  students  of  the  laboratory,  and  a  few 
distinguished  guests,  among  whom  was  Bunsen,  who  was  then  at 
Marburg ;  and  who,  I  am  glad  to  learn  from  Sir  Henry  Pioscoe,  is 
still  well,  Stenhouse  was  much  my  senior.  "We  had  a  large  and 
lively  party,  but  Stenhouse  did  not  enjoy  that  sort  of  thing  very 
much,  and  when  the  last  bottle  of  champagne  was  opened,  he  said : 
'Now,  Gilbert,  I  shall  leave  you  to  it,'  and  away  he  went.  That  was, 
however,  not  near  the  end  of  the  evening.  They  stayed  a  very  long 
time,  and  we  did  not  exchange  the  smoky  atmosphere  of  the  supper- 
room  for  the  clearer  air  outside  until  early  morning.  We  then  went 
round  the  boulevards  of  the  little  town,  the  Germans  singing 
students'  songs,  and  coming  in  time  to  the  hotel  where  Stenhouse 
lodged,  we  serenaded  him  from  the  outside.  Then  someone  tried  the 
door,  and  finding  it  unfastened,  the  whole  party  went  up,  lighted 
candles,  and  serenaded  him  in  bed.  Next  morning,  there  was  a  very 
capital  caricature  brought  out,  showing  Stenhouse's  rather  long  nose 
pointing  in  one  direction,  and  his  longer  nightcap  in  the  other.  But 
this  is  enough  of  this  kind  of  history,  and  I  must  now  turn  to  rather 
more  serious  matters.  It  was  in  1843  that  I  became  associated 
with  Mr.  (now  Sir  John)  Lawes,  in  agricultural  investigation — a  col- 
laboration which  has  now  extended  over  more  than  fifty-five  years.  As 
you  all  know,  however  rude  may  be  some  of  the  methods  of  the  art  of 
agriculture,  the  investigation  of  the  principles  underlying  its  practices 
involves  a  wide  range  of  scientific  inquiry.  It  involves  the  chemistry 
of  the  atmosphere,  of  the  soil,  of  vegetation,  and  of  animal  life  and 
growth.  That  is  to  say,  besides  chemistry,  it  involves  meteorology, 
botany,  vegetable  physiology,  and  animal  physiology,  to  some  extent. 
It  is  impossible  to  be  a  specialist  in  so  many  subjects,  particularly  in 
these  days,  and  I  can  only  say  that  in  venturing  to  deal  with  these 
-other  branches  of  science  we  have  taken  great  care  to  avoid  mistakes. 
The  wide  range  of  the  investigations  must  be  accepted  as  some  ex- 
planation of  the  fact  that  we  have  not  contributed  more  of  the  results 
to  the  Chemical  Society.  Many  of  them  being  connected  largely  with 
other  branches  of  science,  have  been  recorded  in  other  than  purely 
Chemical  journals ;  whilst  those  having  a  more  directly  practical 
bearing  have  been  published  in  the  Journal  of  the  Koyal  Agricultural 
Society,  or  in  other  agricultural  publications — the  Rothamsted  papers 
•now  numbering  considerably  more  than  100.  But  we  feel  that, 
however  long  or  short  may  be  the  time  that  we  shall  still  work 
4iogether,  we  shall  perhaps  have  done  as  much  in  opening  up  as  in 
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solving  problems ;  and  that  we  shall  certainly  leave  plenty  for  our 
successors  to  do.  In  conclusion,  considering  that  there  still  remain 
five  of  your  honoured  guests  to  speak,  this  is  all  I  will  say  of  my 
own  career,  and  I  will  only  now  ask  you,  Mr.  President,  the  Council, 
and  the  Fellows  of  the  Chemical  Society,  to  believe  that  I  esteem  very 
highly  the  great  honour  you  have  conferred  upon  me  to-night." 

Sir  Edward  Frankland  :  "  Allow  me  to  thank  you,  Mr.  President, 
and  the  Council  of  the  Chemical  Society  for  this  delightful  enter- 
tainment which  you  have  prepared  for  the  Past-Presidents  who 
have  attained  Jubilee  rank.  It  was  a  generous,  unique,  and  happy 
idea,  which  I  feel  sure  we  all  heartily  appreciate,  not  only  as  we 
sit  at  your  hospitable  board,  but  also  when  we  reflect  on  the  kind 
feelings  which  led  to  the  conception  of  that  idea.  There  used  to  be  a 
phrenological  organ  entitled  'love  of  approbation,'  and  whether  there  is 
or  is  not,  a  part  of  the  brain  told  off  to  perform  this  function,  I  trust 
that  chemists  are  not  behind  the  rest  of  humanity  in  appreciating  such 
an  honour  as  you  have  conferred  upon  us  on  this  auspicious  occasion. 
Nothing  could  be  more  agreeable  than  thus  meeting  so  many  colleagues 
who  are  worthily  keeping  up  the  high  reputation  of  the  Chemical  Society. 
There  is  but  one  drawback  to  our  enjoyment,  and  it  has  been  very  feelingly 
alluded  to  by  Sir  Henry  Gilbert,  namely,  that  one  who  so  recently  stood 
at  the  head  of  our  Past-Presidents  should  not  still  be  present  amongst 
us.  In  the  lamented  death  of  Lord  Playfair,  chemistry  and  science 
generally  have  sustained  an  immeasurable  loss;  for  he  was  a  binding  link 
between  science  and  the  State,  always  ready  to  fight  for  the  cause  of  truth 
against  prejudice  and  ignorance,  and  never  ceasing  in  his  efforts  to 
bring  home  to  our  rulers  the  vast  importance  of  the  applications  of 
science  to  the  progress,  health  and  prosperity  of  the  nation.  As  one 
of  his  first  pupils,  and  after  a  life-long  ^fi-iendship,  I  may  be  per- 
mitted to  testify  that  his  energy  in  this  cause  was  prompted  by 
sincere  convictions  and  not  by  political  exigencies.  Had  Playfair  lived 
a  few  months  longer,  we  should  never  have  had  the  misfortune  to 
make  the  acquaintance  of  that  new  variety  of  Homo  sajnens  the 
'  conscientious  objector,'  who  is  just  now  giving  so  much  trouble 
to  our  magistrates.  This  is  not  a  time  to  sketch,  even  in  merest  out- 
line, the  epoch-making  work  of  the  Society,  but  I  may  at  least  state 
my  conviction  that  it  will  be  found,  on  comparing  the  volumes  of  our 
Transactions  with  those  of  the  corresponding  societies  of  other  lands, 
that,  considering  the  number  of  workers  in  each  case,  England  is  not 
behind  any  other  nation  in  research  work,  and  this  in  spite  of  the 
almost  total  absence  of  that  lavish  State  aid  which  nearly  every  other 
civilised  nation  enjoys.  In  view  of  the  vast  number  of  discoveiies 
poviring  out  from  chemical  laboratories,  I  hear  it  suggested  that 
the  day  is  not  far  distant  when  there  will  be  nothing  left  to 
discover,  when  all  the  elements  in  the  cosmos  shall  have  been  cap- 
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tured  and  fitted  into  the  Periodic  System  of  Newlands  and  Mendeleeff, 
when  there  is  not  one  more  gas  in  the  atmosphere  left  to  be  detected, 
and  every  element  and  group  of  elements  shall  have  its  ortho-,  para-j 
and  meta-position  assigned  to  it.  What  will  then  remain  to  be  done  1 
Fortunately  for  investigators,  we  shall  still  be  only  as  children  gathering 
pebbles  on  the  shore  of  the  great  ocean  of  knowledge.  As  yet  we 
have  only  found  the  big  boulders.  To  change  the  metaphor,  chemistry 
now  occupies  the  position  of  geogi'aphy  a  century  ago.  The  enormous 
number  of  chemical  compounds  are  like  so  many  islands,  their  latitude 
and  longitude  ascertained  with  precision,  but  on  which  the  foot  of  man 
has  not  been  put  down,  whilst  their  animals,  plants,  and  minerals  have 
never  been  exploited.  When  the  ideal  state  of  knowledge  has  been 
attained,  chemists  will  perhaps  find  time  to  explore  this  vast  archipelago, 
in  which,  there  is  no  doubt,  many  interesting  discoveries  await  those 
who  shall  undertake  the  task.  Who  can  set  a  limit  to  the  usefulness 
of  these  explorations  ?  Even  the  most  unpromising  compounds  may 
turn  out  valuable  prizes !  When  aniline,  chloroform,  and  carbolic 
acid  were  discovered,  who  could  have  predicted  the  revolutions  in  the 
arts  and  surgery  which  these  bodies  were  destined  to  produce  !  They 
were  but  as  desert  islands  until  they  attracted  the  attention  of  Hof- 
mann,  Perkin,  James  Simpson,  and  Lister.  As  chemists,  I  believe  we 
have  a  noble  future  before  us.  Chemistry  is  distinguished  from  all  other 
branches  of  knowledge  as  the  helpmate  of  nearly  every  other  science.  The 
geologist,  the  botanist,  and  the  physiologist  find  no  thoroughfare  unless 
they  call  in  the  help  of  the  chemist.  As  soon  as  the  physicist  breaks 
into  a  molecule,  he  is  trespassing  on  our  domain.  The  bacteriologist 
has  found  that  it  is  not  the  waggling  of  the  tail  of  a  pathogenic 
microbe  that  is  the  most  important  feature  of  its  history,  but  that 
the  chemical  compounds  which  it  secretes  demand  his  closest  attention. 
Even  the  astronomer  has  already  to  sit  at  the  feet  of  the  chemist ! 
Thirty-three  years  ago,  when  our  worthy  President  was  but  a  youth, 
there  was  once  a  dinner  party  composed  chiefly  of  chemists  held  at 
the  Albion.  A  few  are  still  living — among  them  being  Sir  F,  Abel, 
Prof.  Odling,  and  myself.  In  an  after-dinner  speech  on  that  occasion, 
my  friecd  Abel  is  reported  to  have  expressed  himself  in  blank  verse 
as  follows  :  (I  hope  he  will  forgive  me,  at  this  distance  of  time,  for 
appropriating  his  words  to  my  own  use). 

"  '  Looking  to  right  and  to  left,  I  see  many  faces  around  me, 
Faces  so  old  and  familiar  I  feel  once  again  at  the  College, 
Testing,  as  in  former  times,  for  chlorine  with  nitrate  of  silver, 
Gazing  with  youthful  delight  at  crystals  just  hatched  in  a  beaker, 
Yearning  o'er  aniline  drops  distilliug  from  crystal  alembic. 
0  !  my  dear  friends,  one  and  all,  we  have  toiled  up  a  difiBcult  pathway  ! 
Some  are  low  down  on  the  hill,  and  others  are  near  to  the  summit. 
Let  us  remember  the  past  and  forget  not  our  absent  companions  ; 
Fortune  may  come  to  us  all ;  but  youth  will  return  to  us  never  ! '  " 
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Peofessor  Odling  :  "  I  do  not  know  that  I  can  better  commence  the 
few  observations  I  propose  to  make  to  you  than  by  following  in 
the  wake  of  my  predecessor,  Sir  Edward  Frankland,  and  saying 
that  it  is  no  less  a  great  pleasure  than  my  bounden  duty  to  express 
to  you,  Mr.  President,  and  to  the  Council  and  Fellows  of  the  Society 
my  heartfelt  thanks  for  the  great  compliment  that  you  have  paid 
to  my  colleagues  and  myself  on  this  long-to-be-remembered  occasion. 
Speaking,  however,  for  myself  personally,  it  is  not  the  first  time  that  1 
have  had  evidenced  to  me  the  kindly  feeling  of  the  Chemical  Society. 
On  the  occasion  of  my  retirement  from  the  Secretaryship  in  1869,  I 
had  also  the  special  honour  done  me  of  being  entertained  at  a  dinner 
by  the  Society ;  and  I  also  received  a  further  token  of  their  good  will 
in  the  form  of  a  capacious  loving  cup  of  no  inconsiderable  value  in 
itself,  but  of  far  greater  value  as  a  perpetual  mark  of  the  kind  feeling 
towards  me  of  those  with  whom  I  had  been  for  so  many  years  so 
intimately  connected.  Those  of  vis  whom  you  entertain  this  evening 
have  for  a  long  period  of  time,  as  Sir  Henry  Gilbert  and  Sir 
Edward  Frankland  have  already  remarked,  been  associated  with 
one  another  in  common  pursuits  and  enjoyments ;  and  if  there  is 
one  thing  more  than  another  that  enhances  to  me  the  gratification  of 
this  meeting,  it  is  the  pleasure  of  finding  myself  associated  still  with 
my  old  friends  and  colleagues,  Gilbert  and  Frankland  and  Williamson 
and  Gladstone,  and  my  earliest  friend  of  all,  Sir  Frederick  Abel.  We 
have  been  concerned  with  one  another  in  a  large  number  of  under- 
takings, and  for  a  long  period  of  time  have  been  accustomed  to  hear 
one  another's  voices  as  well  upon  festive  as  upon  scientific  occasions. 
But  we  have  not  been  accustomed  to  hear  them  in  exactly  the  order 
they  have  been  arranged  for  this  evening.  I  have  always  looked  upon 
myself,  not  as  a  precursor,  but  as  a  follower  of  Williamson.  It  has  been 
my  pride  to  reckon  myself  one  of  his  adopted  pupils — a  disciple  of  his 
ideas  more  perhaps  than  many  of  those  who  were  his  actual  pupils. 
He  was  always  vei*y  decided  in  his  notions.  Sometimes,  indeed,  I  turned 
a  little  restive,  but  was  always  soon  pulled  up  into  form  again — some- 
times more  abruptly,  perhaps,  than  was  quite  agi'eeable  at  the 
moment.  At  one  time  I  laboured  under  the  sad  suspicion  of 
being  a  little  unsound  as  to  the  Atomic  Theory.  Well,  perhaps  I 
was  not  altogether  so  stalwart  in  its  defence  as  I  ought  to  have 
been ;  but  I  can  assure  you  that  I  was  never  really  guilty  of  so 
reprehensible  a  heresy  as  that  which  was  attributed  to  me. 

"  You  are  doing  us  honour  here  this  evening  not  so  much,  or  not  only, 
as  students  of  the  science  of  chemistry,  but  also  as  Past-Presidents  of 
the  Chemical  Society.  As  ancients  of  that  Society,  we  may  all  of  us 
perhaps  be  permitted  to  talk  a  little  about  ourselves  without  in- 
curring the  imputation  of  egoism,  and  also  to  talk  a  little  about 
old  times  without  incurring  the  reproach,  after  our  fifty  years'  fellow- 


203 

ship,  of  senile  garrulity.  At  the  period  during  which  I  acted  as  one 
of  the  Secretaries  of  the  Society,  and  my  colleague,  Professor  Red- 
wood, concerned  himself  mostly  with  the  business  department  of  our- 
afPairs,  the  Chemical  Society  had  not  developed  very  far  its  function 
as  a  .publishing  agency,  and  as  a  consequence,  even  for  that  little 
prolific  time,  we  did  not  get  our  fair  share  of  important  papers  com- 
municated at  first  hand  to  our  meetings.  But  if  we  did  not  receive 
elaborate  communications,  we  enjoyed  the  benefit  of  elaborate  dis- 
cussions ;  and  there  was  no  new  class  of  compounds,  no  newly 
propounded  doctrine,  no  new  reaction  which  was  not  submitted 
to  our  keen  examination  and  controversy.  The  subjects  of  several 
of  those  controversies,  and  even  the  fashion  of  them,  still  linger 
in  one's  memory.  I  need  scarcely  say  that  chemical  theory  came 
in  for  a  large  share  of  our  attention.  The  molecular  weights  of 
water  and  carbonic  acid,  the  atomic  weights  of  oxygen  and  carbon, 
and,  above  all,  the  then  newly  introduced  idea  of  polyatomic  radicles 
were  keenly  discussed.  We  were  a  little  too  late  for  the  interesting 
question  as  to  whether  compound  radicles  could  possibly  be  oxy- 
genous ;  but  still,  radicles  were  predominant  at  that  time  in  chemical 
science,  and  reigned  with  undisputed  sway  over  the  whole  domain 
of  organic  chemistry.  One  cannot  but  reflect  how  fleeting  has  been 
their  reign.  The  doctrine  of  radicles  has  now  sunk  to  an  entirely 
subordinate  position  in  chemistry,  not  unlike,  may  I  venture  to  say,, 
the  subordinate  position  into  which  radical  doctrines  have  fallen 
in  a  different  sphere.  There  was  one  particular  controversy  I 
remember  very  well,  and  am  sure  Frankland  will  remember  also. 
It  was  of  this  kind  :  whether  the  bodies  called  ethyl  and  methyl 
were  really  ethyl  and  methyl  at  all,  or  something  else.  Well,  a  question 
of  that  kind  in  those  unsophisticated  days  had  to  be  answered 
definitely  by  a  plain  aye  or  no.  There  was  no  loophole  for  escape 
or  trimming,  no  possibility  of  saying  that  the  one  answer  was  just  as 
true  as  the  other,  according  to  the  point  of  view  taken  ;  nor  was  there 
existent  in  that  period  of  innocence,  for  the  solution  of  yet  more 
puzzling  problems,  what  we  know  now  by  the  name  of  tautomerism,  by 
which  we  learn  that  a  body  is,  and  at  the  same  time  is  not,  what  it  is 
alleged  to  be  ;  that  it  is  sometimes  one  thing  and  sometimes  another, 
and  sometimes  both  together,  and  yet  preserves  its  individual  chemical 
entity.  In  those  days  the  principal  provider  of  chemical  material  for 
our  meetings  was  far  and  away  Hofmann.  He  was  in  the  habit  of 
sending  his  multitudinous  papers  to  the  Royal  Society  for  publication  ; 
but  he  gave  vis  the  advantage  of  his  presence  and  his  personal  disquisi- 
tions ;  and  I  would  appeal  to  all  in  this  room  who  had  the  advantage 
of  seeing  him,  to  say  if  they  can  possibly  forget  his  appearances  at 
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the  blackboard  of  the  Chemical  Society,  and  the  enthusiasm  and 
lucidity  of  his  expositions  of  different  points  of  chemical  constitution, 
enlivened  as  they  were  by  that  extraordinaiy  display  of  vivacity  so 
inconsistent  with  the  quiet  phlegm  we  ai-e  in  the  habit  of  attributing 
to  those  of  his  nationality.  But,  despite  the  productiveness  of  Hof  mann, 
still  there  were  evenings  on  which  something  else  was  required ;  and 
then  it  behoved  the  Secretary  to  search  far  and  wide  for  material 
to  bring  before  the  meeting  of  chemists  who,  with  Greek-like  avidity, 
were  always  clamorous  for  '  some  new  thing.'  At  that  period,  the 
activity  of  the  Giessen  school  was  somewhat  on  the  decline,  and  we 
looked  for  novelties  in  chemistry,  as  for  novelties  in  mantles  and 
millinery,  to  Paris.  "We  had  for  our  consideration  the  acidic  ammonias 
of  Gerhardt  and  the  diatomic  glycols  of  Wurtz,  and  the  production 
of  alcohol  without  the  aid  of  either  sugar  or  yeast  by  Berthelot,  and 
many  other  remarkable  contributions  to  the  knowledge  of  the  day. 
But  our  friends  across  the  water,  with  so  much — so  very  much — justly 
due  to  them,  nevertheless  did  manifest  now  and  then  a  tendency  to 
appropriate  to  themselves  what  did  not  altogether  belong  to  them  ; 
and  in  this,  the  country  of  Black  and  Priestley  and  Cavendish  and 
Dal  ton  and  Davy,  we  were  astonished  one  fine  morning  at  being  in- 
formed that  'la  Chimie  est  une  science  francaise.'  But  even  with  the 
productiveness  of  Hofmann  and  the  searchings  of  the  Secretary,  it  did 
sometimes  happen  that  our  bill  of  fare  was  a  little  meagre.  But  what 
of  that  1  Those  were  supper-eating  days,  and  a  meeting  rendered 
brief  by  want  of  pabulum  could  always  be  supplemented  by  a  prolonged 
and  substantial,  and,  I  may  add,  a  musical,  meal  at  a  then  well-known 
resort  not  far  from  Covent  Garden;  and  when  it  happened,  as  it  did 
sometimes,  that  our  proceedings  were  not  so  exhilarating  as  they  should 
have  been,  when  divine  philosophy  had  proved  less  charming  than  its 
wont,  Hofmann,  despite  the  abundant  supply  of  tea  and  coffee  of  excel- 
lent quality,  would,  with  a  burst  of  inspiration,  thrust  forth  his  right 
hand  and  say  :  *  I  will  tell  you,  we  will  have  a  punch  ! ' 

"  But  the  Chemical  Society  has  a  future  to  look  forward  to,  as  well  as 
a  past  to  look  back  upon.  At  the  Jubilee  of  the  Society  some  seven 
or  eight  years  ago,  it  devolved  upon  me  to  give  an  account  within  the 
short  period  of  a  quarter  of  an  hour — I  believe  I  occupied  twenty 
minutes — of  the  progress  of  chemical  science  during  the  preceding  fifty 
years.  But  to-day  is  also  a  Jubilee  or  almost  so,  the  Jubilee  of  our 
incorpoi'ation  by  Royal  Charter,  which,  in  the  then  days  of  our  insig- 
nificance, Playfair  did  so  much  to  obtain  for  us.  Now,  on  this  diamond 
Jiibilee,  I  ask  you  how  many  minutes  will  you  give  me  to  lay  before 
you  a  forecast  of  the  chemical  progress  that  may  be  expected  to  take 
place  within  the  next  fifty  years?      I  will  only  venture  to  say  that, 
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judging  by  the  number  and  activity  and  intellectual  gifts  of  the  workers 
of  the  present  day,  we  may  feel  assured  that  the  achievements  of 
English  chemistry  and  the  progress  of  the  Chemical  Society  in  the 
past,  will  be  as  a  mere  nothing  to  the  brilliancy  to  which  they  will 
attain  in  the  future." 

Sir  Frederick  Abel  :  "Sir  Edward  Frankland  has  out  of  his  vast  stox^es 
of  knowledge  recalled  a  fact  of  which  I  confess  I  was  ignorant,  that 
in  years  past  I  indulged  a  poetic  fancy.  I  only  wish  I  might  now 
be  inspired  in  order  to  find  words  to  express  on  behalf  of  myself  and 
my  old  friends  our  appreciation  of  this  glorious  reception  which  you 
have  given  us.  The  Chemical  Society  is  endeared  to  me  in  many 
ways.  Among  the  epochs  of  a  somewhat  long  cai-eer  of  ceaseless 
activity,  that  which  connected  me  intimately  with  the  work  of 
the  Society  is  one  of  those  which  I  recall  with  the  greatest  pleasure 
and  satisfaction.  And  it  so  happens  that  the  years  of  my  connec- 
tion with  the  Society  in  various  functions  were  years  in  which  some 
of  the  most  memorable  events  in  its  annals  occux-red.  As  Treasurer, 
it  was  my  privilege  to  arrange  with  the  illustrious  chemist  and 
brilliant  orator,  Jean  Baptiste  Dumas,  for  the  delivex'y  of  the  fix'st  of 
those  memox-able  lectui-es  which  wex-e  given  through  the  agency  of 
the  Chemical  Society  in  honour  of  the  memox-y  of  Michael  Fax-aday. 
While  I  was  Treasurer,  the  volume  of  the  Journal  of  the  Society, 
which  was  then  of  modest  and  slender  dimensions,  nurtured  by  well 
digested  extx'acts  from  foreign  journals,  speedily  gained  proportions 
ixnwieldy  in  character,  so  unwieldy,  in  fact,  that  the  one  volume  split 
up  into  two  before  long.  In  the  first  year  of  my  Presidency,  the 
Research  Fund,  which  was  initiated  in  a  modest  manner  by  Mr. 
Thomas  Hyde  Hills,  was  placed  upon  a  firm  and  substantial  basis 
through  the  genex'osity  of  one  of  the  most  respected  of  the  Society's 
original  membex's.  Dr.  Longstaff ;  and  in  the  second  year  in  which  I 
held  that  office,  the  somewhat  revolutionary  agitation  which  was 
persisted  in  by  a  not  unimportant  section  of  the  younger  Fellows 
of  the  Society, — an  agitation  which,  by  the  way,  has  beexx  imitated 
since — led  to  earnest  deliberation  and  consultation  between  the 
Council  and  some  of  its  chosen  members  outside  the  Council,  which 
resulted  in  the  birth  of  an  institution  now  flourishing  exceedingly, 
which  has  become  the  guardian  of  the  best  interests  not  only  of  the 
chemical  profession  but  also  of  the  public.  I  of  coux'se  allude  to  the 
Institute  of  Chemistry  of  Great  Britain  and  Ireland.  When  I  look 
back  to  the  early  days  when  I  first  owned  the  proud  title  of  F.C.S., 
and  remember  my  attendance,  in  a  small  room  at  the  Society  of  Ax'ts, 
at  the  meetings  of  the  Chemical  Society,  presided  over  in  succession 
by  William   Brande  and  Phillips,  the   business   being    managed    by 
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George  Fownes  and  Robert  Warington,  the  founder  of  the  Chemical 
Society,  and  the  funds  not  very  cleverly  hand  led  by  dear  old  Eobert 
Porrett,  one  of  the  most  prominent  forms  that  appears  in  my  mind's 
eye  is  that  of  the  favourite  pupil  of  Liebig,  my  venerated  master, 
Hofmann.  In  the  very  first  years  of  the  Society,  Hofmann  became 
the  very  life  and  soul  of  it.  He  was  beloved  by  his  English  brethren 
directly  he  came  among  them,  and  for  years  he  was  by  far  the  most 
prolific  contributor,  either  himself  or  through  his  pupils,  to  the 
volumes  of  the  Society.  Pardon  me  if  I  have  been  tempted  into 
reminiscences ;  it  is  difiicult  to  avoid  it  at  such  a  gathering  as  this. 
The  welcome  you  have  given  to  the  veteran  Past-Presidents  will 
remain  in  their  minds  to  their  last  day  as  one  of  the  great  joys  of 
their  lives.  To  the  many  old  friends  and  colleagues  whom  I  see 
around  me — Past-Presidents  who,  as  men  of  science,  hold  positions 
second  to  none,  whose  names  are  familiar  as  household  words — to 
them  I  can  wish  no  higher  gratification  than  that  they  may  live  to 
experience  the  satisfaction  of  such  an  entertainment,  and  of  such  a 
graceful  appreciation  of  their  work,  as  has  been  the  lot  of  your  old 
Past-Presidents  to-night." 

Professor  A.  W.  Williamson  :  "  I  thank  you,  Mr.  President,  most 
heartily  for  the  kindly  words  you  have  uttered  in  relation  to  me,  and  to  my 
efforts  for  the  advancement  of  chemistry.  It  is  an  immense  satisfaction 
to  me  to  see  a  man  of  your  talents  and  vast  acquirements  placed  in  so 
influential  a  position  as  that  which  you  so  worthily  occupy.  But  whilst 
thanking  you  I  am  bound  to  confess  that  I  have  been  for  some 
time  past  a  most  unworthy  member  of  the  Chemical  Society.  It 
happened  that  after  a  good  many  years  of  work  in  our  Society,  I  had 
other  matters  of  such  importance  claiming  my  time  and  attention, 
that  I  was  unable  to  continue  to  work  amongst  my  colleagues  and 
friends  in  the  Chemical  Society. 

"Before  I  came  over  in  1849  to  work  at  Univei'sity  College,  I  had 
become  acquainted  in  the  Giessen  Laboratoi-y  with  that  most  remark- 
able man,  August  Wilhelm  Hofmann,  and  I  may  mention  a  character- 
istic incident  illusti-ating  his  earnest  and  steadfast  devotion  to  his 
science.  He  had  for  a  considerable  time  been  working  at  derivatives  of 
aniline,  and  in  order  to  carry  on  these  researches  as  effectively  as  possible, 
he  prepared  by  the  action  of  caustic  potash  on  indigo  about  some  two 
gallons  of  aniline.  The  product  was  placed  in  a  big  bottle  on  the 
mantelpiece  in  his  bedroom,  and  the  story  goes  that  he  used  to  stand 
and  gaze  at  it  for  some  time  every  morning  and  evening,  and  gloating 
over  it  with  delight  would  think,  *  what  a  number  of  splendid  pro- 
ducts I  shall  make  out  of  this  aniline  ! '  The  energy  and  devotion 
with  which  he  followed  up  his  work  on  the  derivatives  of  aniline  at 
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the  expense  of  many  other  researches  which  he  might  with  advantage 
have  followed  up  was  such  that  he  came  to  be  talked  of  as  the  great 
worker  on  aniline,  and  Sir  Benjamin  Brodie  somewhat  prematurely 
wrote  his  epitaph  in  the  following  words,  '  Hie  jacet  Aniline.'  His 
researches  extended,  however,  at  an  increasing  rate  into  other  and 
wider  departments  of  chemistry,  and  his  energy  and  enthusiasm  were 
such  as  to  make  him  the  leading  explorer  in  the  domain  of  organic 
chemistry.  Berzelius  had  been  for  a  lengthened  period  the  one  great 
man  in  the  domain  of  inorganic  chemistry,  which  was  the  only  part  of 
the  science  which  had  been  explored  to  any  appreciable  extent.  When 
I  saw  the  vast  piles  of  knowledge  which  Hofmann  was  so  rapidly 
accumulating  in  the  new  domain  of  chemistry,  1  felt,  and  ventured  to 
say,  that  his  masterly  labours  entitled  him  to  be  called  the  Berzelius 
of  Organic  Chemistry.  I  happened  to  be  present  at  a  meeting  of  the 
Chemical  Society  at  which  a  young  chemist  read  a  paper  in  the 
presence  of  Hofmann  on  some  theoretical  matters  of  importance 
which  had  already  engaged  the  attention  of  distinguished  chemists. 
Hofmann  did  not  enter  into  any  particulars  of  the  paper,  but  he  gave 
vent  to  an  outburst  of  heartfelt  delight  at  the  simple  narrative  which 
had  been  read.  There  are  various  incentives  to  work,  but  the  most 
potent  incentive  to  earnest  and  efficient  work  is  probably  the  example 
of  a  man  like  Hofmann,  whose  whole  delight  lay  in  mastering  the  truths 
of  science,  and  in  learning  more  and  more  particulars  of  the  order  of 
nature,  and  Hofmann  possessed  that  power  in  a  most  eminent  degree. 

"  We  see  in  this  grand  hall  an  assemblage  of  chemists  known  by 
their  earnest  labours  and  valuable  discoveries,  and  we  are  honoured 
by  the  presence  of  men  of  the  highest  distinction  in  other  branches  of 
science,  as  well  as  of  leaders  in  the  learned  professions.  It  might  not 
be  unreasonable  to  believe  that  enthusiastic  delight  in  the  triumphs 
of  chemical  research  is  duly  represented  by  some  of  the  guests  in  this 
hall,  and  that  the  lively  conversation  which  has  been  going  on  may 
not  relate  mei-ely  to  high  questions  in  jurisprudence,  medicine,  or 
legislation,  but  that  some  samples  of  chemical  enthusiasm  may  reach 
the  ears  of  the  learned  representatives  of  other  professions. 

"  I  feel  sure  that  at  a  future  time  we  shall  all  look  back  with  the 
highest  pleasure  upon  this  delightful  evening,  which  we  owe  to  the 
kindly  exertions  of  our  President  and  other  leading  members  of  the 
Society." 

Dr.  John  Hall  Gladstone  :  "  It  is  a  pleasant  thing  to  look  on  the 
faces  of  so  many  friends  with  whom  one  has  worked  in  olden  times,  with 
whose  works  one  is  well  acquainted ;  though,  of  course,  there  are 
many  at  the  present  time  who  come  into  the  Society,  and  whom  I  can 
look  to  as  budding  philosophers  :  unfortunately,  I  do  not  know  their 
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names  so  well  as  their  faces.  The  pleasure  is  not  merely  because 
we  call  ourselves  chemists,  but  because  there  is  a  bond  of  union  be- 
tween us  arising  from  the  desire  of  discovering  the  wonderful  secrets 
of  the  great  cosmos  of  which  we  ourselves  form  part.  There  is  a  great 
difficulty  in  speaking  to  you  this  evening,  because  so  much  that 
I  should  have  liked  to  say  has  already  been  said  by  previous 
speakers.  Still  there  ars  one  or  two  things  which,  if  you  will 
permit  me,  I  should  like  to  bring  before  you.  First  of  all,  in  your 
too  flattering  description  of  myself  and  of  my  work — which  makes 
me  rather  ashamed  to  stand  up  and  speak — there  was  a  point  which 
I  think  calls  for  remark,  and  so  I  must  venture  upon  that  which 
characterises  the  speeches  of  all  of  us,  a  certaiu  amount  of  early  auto- 
biogi'aphy.  I  was  exceedingly  fond  of  science  from  a  little  child.  My 
favourite  science  was  geology,  and  also  what  could  be  seen  in  the 
microscope — infusoria,  and  other  little  objects  we  have  heard  of  in 
later  times.  But,  in  choosing  a  profession,  my  father  said  geology  was 
not  a  promising  career,  and  recommended  chemistry.  I  knew  very 
little  about  it,  but  went  to  University  College  and  studied  under  that 
admirable  teacher,  Professor  Graham,  and  afterwards  under  Liebig. 
I  suppose  it  was  from  Graham  that  I  acquired  the  taste  for  the 
physical  side  of  chemistry  and  its  connection  with  heat,  light,  elec- 
tricity, and  other  forces  of  nature.  I  looked  out  for  a  scientific " 
position,  and  lectured  at  St.  Thomas's  Hospital  for  some  time,  made 
analyses,  and  considered  myself  a  professional  chemist.  It  may  be  that 
circumstances  have  caused  me  to  sink  into  the  position  of  an  amateur 
chemist,  but  my  first  intention  was  that  of  following  chemistry  as  my 
profession  in  life.  It  has  not  been  necessary  to  continue  that ;  and 
I  have  had  this  advantage,  that  I  could  always  keep  in  my  laboratory 
a  good,  trained  assistant,  and  thus,  whilst  I  was  engaged  in  other  works 
and  ways,  and  in  endeavouring  to  extend  the  knowledge  of  chemistry 
and  elementary  science  iu  our  primary  schools,  the  work  still  went 
on  more  or  less  under  my  immediate  direction.  I  should  like  to  have  said 
something  about  the  progress  of  chemistry  during  these  past  fifty 
years ;  but  the  subject  is  so  enormous,  and  you  yourself  have  touched 
upon  it  to  such  an  extent  and  so  well,  that  I  need  only  allude  to 
the  fact  that  this  great  change  of  volume  of  chemistry  has  caused 
it  to  be  necessary  that  we  should  specialise.  Specialisation  has  its 
advantages,  but  also  its  disadvantages.  One  danger  is  that  we  may 
become  narrowed  in  our  views.  So  it  would  appear  to  be  best  to  have 
a  home  somewhere  or  other,  but  to  make  occasional  excursions  in 
the  neighbourhood,  and  take  summer  holidays  so  as  to  get  our  nerves 
braced  up  to  work  again  at  our  own  pet  subjects.  I  must  not  touch 
upon    other   points,  such    as  the  relations  of  the  physical   forces    to 
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chemistry,  or  its  useful  applications,  and  the  great  value  of 
chemical  research  for  the  welfare  of  mankind.  These  are  subjects 
too  large  and  important  to  enter  upon  at  this  late  hour.  It  seems  to 
me  that  while  we  are  always  increasing  the  mass  of  knowledge  we 
possess,  the  space  which  we  see  to  be  bright  becomes  larger  and  larger, 
but  thei-e  is  beyond  a  dim  nebulosity.  It  is  our  work  to  bring  from 
that  nebulosity  something  into  the  bright  space,  so  that  it  becomes 
the  property  of  the  human  race.  But  there  is  beyond  this  a  region 
which  we  do  not  understand — infinite  as  far  as  we  know — and  our 
object  is  to  increase  that  which  is  knowable,  in  the  firm  belief  that 
it  will  be  for  the  advantage  of  our  fellow  creatures.  While  I  feel 
thankful  for  the  joy  that  I  have  bad  in  taking  some  part  in  these 
discoveries,  I  cannot  look  to  have  much  more  time  given  me  for 
carrying  on  this  work  of  investigation ;  but  still  there  may  be  a  few 
threads  of  old  research  I  may  gather  up,  and  in  doing  so  I  shall  be 
greatly  encouraged  by  the  kind  remarks  of  this  evening  and  the 
way  in  which  our  work  has  been  received  by  the  friends  gathered 
around  us." 

"The  FoKEiGx  Members." 

SiE  "William  Cbookes  :  "If  it  is  possible  for  an  after-dinner 
speaker  to  associate  the  word  pleasure  with  the  duty  he  has  to 
perform,  then  I  may  lay  claim  to  a  slight  feeling  of  that  kind ; 
for  we  are  here  assembled  to  do  honour  to  our  Past-Presidents, 
who  are,  as  it  were,  now  celebrating  their  jubilee  in  the  Chemical 
Society.  But  it  so  happens  that  I  also  have  a  little  jubilee  of  my  own 
at  this  time,  for  exactly  50  years  ago  I  made  my  first  step  in  science 
by  entering  the  Boyal  College  of  Chemistry.  I  remember  as  if  it 
were  yesterday,  on  a  dull  November  morning,  being  introduced  to 
Hofmann,  who  forthwith  installed  me  at  a  bench,  and  asked  Spiller, 
who  was  a  few  weeks  my  senior  in  science,  to  put  me  through  the 
gases,  preliminary  to  a  course  of  the  '  Giessen  Outlines.'  These  were 
the  days  of  compound  ammonias,  and  heating  in  sealed  glass  tubes 
under  pressure ;  having  a  certain  facility  at  the  blowpipe,  I  used  to 
seal  up  some  of  these  tubes  ;  many  of  them,  I  fear,  bui-st,  for  I  well 
remember  Hofmann's  quaint  remark,  while  watching  one  of  them 
with  anxious  eyes,  '  I  think,  Mr.  Crookes,  it  will  now  gradually  com- 
mence to  explode  violently.' 

"  One  of  the  great  troubles  of  a  long  life  is  to  see  the  friends  of  early 
days  drop  off  one  by  one.  Of  those  in  the  College  when  I  entered,  I 
know  only  of  Abel,  Buckton,  Dent,  Spiller,  and  one  or  two  others. 
It  is  a  special  pleasure  for  me  to  be  here  to-night  and  join  in  doing 
honour  to  one  of  these — my  oldest  scientific  friend — Sir  Frederick 
Abel.     But  in  these  reminiscences  I  must  not  forget  my  duty.     I  am 
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asked  to  propose  the  health  of  the  Foreign  Members  of  the  Society. 
There  is  a  little  topsyturveydom  about  this  arrangement.  I  am 
saddled  with  a  burden  to  which  I  have  only  a  doubtful  right.  Such 
a  toast  can  only  be  proposed  by  a  Fellow,  but  when,  some  time  ago,  I 
approached  your  senior  Secretary  in  that  capacity,  he  refused  to  regard 
me  in  this  light,  and  said  I  could  only  dine  among  you  as  a  visitor. 

"But  the  occasion  is  so  special  that,  as  a  visitor,  outsider,  or 
Fellow,  it  must  always  be  a  great  pleasure  to  propose  the  toast  of 
the  Foreign  Members.  We  have  a  large  roll  of  Foreign  Mem- 
bers on  our  list.  They  are  very  eminent  men ;  and,  as  proof, 
I  need  only  mention  that  on  this  special  occasion  they  are  so 
busy  with  scientific  work  that  few  are  able  to  come  to  join  us 
to-night.  But  we  have  amongst  us  one  of  the  most  eminent  of 
Continental  chemists — Professor  Ostwald — whose  name  is  a  house- 
hold word  to  us  all,  and  I  will  ask  him  to  take  the  burden  of  re- 
plying to  this  toast." 

Professor  Ostwald  :  "  The  task  laid  upon  my  shoulders  is  so  heavy 
that  I  cannot  bear  it  in  a  foreign  language.  I  must  ask  you,  therefore, 
to  allow  me- to  answer  in  my  own.  Als  ich  die  ehrenvolle  Einladung 
fiir  den  heutigen  Tag  erhielt,  war  ich  sofort  bereit  zu  kommen. 
Nicht  weil  ich  eine  grosse  Zahl  guter  Freunde  und  werthvoller  Dinge 
in  London  sehen  konnte ;  ich  kam  um  eine  grossere  Sache.  Ich 
kam,  um  Zeugniss  abzulegen  von  der  Gemeinschaft  der  wissenschaft- 
lichen  Manner  aller  Kationen.  Das  Fest,  welches  Sie  feiern,  hat 
seinen  Anklang  in  der  ganzen  Welt  gefunden  ;  die  wissenschaftliche 
Internationalitat  bringt  es  mit  sich,  dass  des  heutigen  Tages  uberall 
gedacht  wird,  wo  Chemiker  sind. 

"MeineHerren!  Die  Wissenschaft  istein  Land,  welches  die  Eigenschaft 
hat,  um  so  mehr  Menschen  beherbergen  zu  konnen,  je  mehr  Bewohner 
sich  darin  sammeln ;  sie  ist  ein  Schatz,  der  um  so  grosser  wird,  je  mehr 
man  ihn  theilt.  Darum  kann  jeder  von  uns  in  seiner  Art  seine  Arbeit 
thun,  und  die  Gemeinsamkeit  bedeutet  nicht  Gleichfbrmigkeit. 
Wir  werden  immer  an  unseren  franzijsischen  Arbeitsgenossen  die 
Klarheit  ihrer  Darstellung  und  die  Strenge  ihrer  logischen  Entwick- 
elung  bewundei'n.  Die  Originalitat  der  Gedanken  und  die  unwider- 
stehlicheEnergie  ihrer  Durchfiihrung  wird  stets  die  englische  Forschung 
auszeichnen,  und  wenn  wir  Deutsche  '  durch  die  Welt  mit  alien 
Sinnen  schweifen,'  um  fiir  unsere  Arbeit  eine  moglichst  breite  Unter- 
lage  und  einen  moglichst  weiten  Horizont  zu  gewinnen,  so  thun  wir 
darin  auch  nur,  was  unserer  Xatur  entspricht. 

"  Hierzu  mochte  ich  aus  unserer  Wissenschaft  ein  Beispiel  ent- 
wickeln.  Es  ist  ein  wichtiges  ."Resultat  der  heutigen  Forschung,  dass 
es  nicht  mbglich  ist,  einen  absolut  reinen  Stoff  herzustellen.  So 
rein  er  auch  wird  :     die  letzten  Spuren   seiner  Mutterlauge  konnen 
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nicht  entfex-nt  werden,  und  er  tragt  immer  ein  Zeugniss  seiner  letzten 
Geschichte  mit  sich. 

"  Nun,  meine  Herren,  in  der  Cbemie  des  Geistes  gilt  ein  ahnliches 
Gesetz.  Auch  der  klarste  Gedanke,  die  durchgearbeitetste  Theorie 
tragt  Spuren  der  Umgebung  mit  sich,  aiis  der  sie  entstanden  ist. 
Wenn  nun  der  Fremde  den  neuen  Gedanken  zum  ersten  Male 
zu  Gesicht  bekommt,  und  er  gefallt  ihm  nicht,  so  wird  er  sich 
zunachst  nicht  bewusst  sein,  ob  der  abstassende  Eindruck  von  dem 
Gedanken  selbst,  oder  von  der  anhangenden  Mutterlauge  herriihrt, 
und  es  kann  kommen,  dass  er  ihn  verwirft,  nicht  wegen  seiner  eigenen 
Beschaffenheit,  sondern  wegen  zufalliger  Beimengungen.  Wenn 
ihm  aber  jenes  Gesetz  der  geistigen  Mutterlauge  bekannt  ist,  so  wird 
er  sorgfaltiger  prlifen,  und  manchos  "Vorurtheil,  welches  die  gemein- 
same  Arbeit  der  ISTationen  stort,  wird  fallen. 

"  Fiir  diese  Gemeinsamkeit  bietet  gerade  der  heutige  Abend  einen 
ausgezeichneten  Beleg.  Als  ich  die  Geschichte  meines  besonderen 
Gebietes,  der  Verwandtschaftslehre  studirte,  fand  ich  aus  sehr 
frliher  Zeit  eine  Keihe  hochwichtiger  Arbeiten,  durch  welche  eine 
Anzahl  fundamentaler  Thatsachen  festgestellt  wurden.  Die  Arbeiten 
trugen  den  Namen  des  Dr.  Gladstone.  Ich  habe  vergeblich  darauf 
gewartet,  dass  heute  Abend  diese  Arbeiten  erwahnt  wurden.  Es  ist 
nicht  geschehen,  und  ich  glaube,  Dr.  Gladstone  hat  selbst  vergessen, 
dass  er  sie  gemacht  hat.  Aber  wenn  er  sie  auch  selbst  vergessen 
hat,  die  Wissenschaft  wird  sie  nie  vergessen,  Und  wenn  jetzt,  nach 
soviel  Jahren,  die  Wissenschaft  in  Schweden,  Holland,  and  Deutsch- 
land  den  Faden  dort  weitergesponnen  hat,  wo  Dr.  Gladstone  in 
England  ihn  aus  der  Hand  gelegt  hat,  so  haben  Sie  ein  schlagendes 
Beispiel  vor  sich,  wieweit  Uber  Eaum  und  Zeit  die  wissenschaftliche 
Gemeinsamkeit  aller  Forscher  reicht." 

"The  Leaeked  Societies." 

LoED  E.EAY :  "  1  have  seldom  had  the  honour  of  proposing  a  toast  to 
so  distinguished  an  assembly,  and  at  the  same  time  a  toast  which, 
whether  it  was  proposed  at  St.  Petersburg,  at  Berlin,  in  Paris,  in 
Yienna,  or  in  Rome,  coupled  with  the  names  with  which  it  is  coupled 
to-night,  would  attract  the  same  applause.  Lord  Lister  has  conferred 
on  the  House  of  Lords,  in  entering  it,  an  additional  dignity.  If  we 
are  asked — and  we  are  occasionally  asked — why  there  is  a  House  of 
Lords,  I  do  not  know  that  we  can  give  any  better  answer  than  by 
saying  that  the  House  of  Lords  is  the  proper  place  for  receiving  the 
princes  of  science.  And,  gentlemen,  among  the  characteristics  of  the 
House  of  Lords  there  is  one  to  which  I  shall  allude  ;  one  which  I  con- 
sider a  very  important  characteristic.  If  I  ask  what  are  the  character- 
istics of  the  House  of  Commons — what  are  the  characteristics  of  those 
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who  wish  to  enter  the  House  of  Commons, — then  I  am  told  that  the 
catechism  to  which  one  has  to  answer  is  :  '  Are  you  sound  on  Labour  1 ' 
Now  I  am  not  quite  sure  that  I  fully  grasp  what  is  meant  by  soundness 
on  Labour.  But  the  problem  may  be  solved  when  the  House  of 
Commons  approaches  a  task  which  I  know  would  tax  the  efforts  of 
all  the  learned  societies  in  London  to  deal  with — the  question  of  old 
age  pensions.  What  is  the  catechism  of  the  House  of  Lords  1  I  think 
the  question  would  be  :  '  Are  you  sound  on  Science  1 '  I  believe  the 
House  of  Lords  is  sound  on  science,  and  in  the  contests  of  the  future 
between  prejudice  and  the  laws  of  science,  I  think  you  will  find,  as  you 
have  found  in  the  recent  debate  on  vaccination,  that  the  House  of  Lords 
will  be  on  the  side  of  Science,  and  not  on  the  side  of  prejudice.  And  if 
the  House  of  Lords  is  to  remain  sound  on  Science,  then  it  will  be  due 
to  having  in  it;  midst  men  like  my  noble  friend,  Lord  Lister,  to  keep 
it  straight  -whenever  it  may  show  any  inclination  to  diverge  from  the 
dictates  of  Science.  There  is  hardly  any  subject  at  present  in  any 
department  of  the  public  service  in  which  the  question  of  science  does 
not  play  a  prominent  part.  And  I  do  not  believe  that  there  is  any 
department  of  the  public  sei'vice  which  does  not  occasionally  seek  the 
aid  of  a  learned  society  on  one  or  other  of  the  scientific  problems  it 
has  to  solve.  My  late  distinguished  friend,  M.  Leon  Say,  used  to 
predict  of  the  twentieth  century  that  Cabinets  would  be  formed  on  the 
basis  of  sanitation.  If  so,  we  may  still  hope  to  see  my  noble  friend. 
Lord  Lister,  at  the  head  of  the  Home  Oflice. 

"  With  this  toast  is  also  coupled  the  name  of  my  friend  Professor 
Michael  Foster.  Mr.  President  and  gentlemen,  it  is  to  me  personally 
a  great  pleasure  to  couple  with  this  toast  that  name,  because  the  future 
of  scientific  education  in  London  is  committed  to  the  care  of  Professor 
Michael  Foster.  The  Statutory  Commission,  I  hope,  will  set  at  rest 
that  interminable  controversy  about  the  reconstitution  of  the  Univer- 
sity of  London,  and  to  Professor  Michael  Foster  will  fall  the  duty  of 
settling  the  future  of  Science  in  that  institution,  which  will  influence 
the  future  of  Science  in  our  great  empire.  Let  me  conclude  with  an 
observation,  which  is  the  result  of  what  fell  from  the  eloquent  lips  of 
the  gentleman  who  last  addressed  us.  He  has  spoken  of  '  die  wissen- 
schaf  tliche  Internationalitat.'  I  heard  those  words  with  great  pleasure. 
Whatever  causes  of  discord  may  disturb  international  relations,  it 
will  be  among  the  great  features  of  the  work  of  the  Learned  Societies 
that  they  will  always  entertain  cordial  relations  with  the  learned 
men  in  all  foreign  countries.  And,  Mr.  President  and  gentle- 
men, whatever  may  happen  on  the  banks  of  the  Nile,  of  this  I  am 
sure,  that  the  cordial  relations-  which  have  existed  between  my  dis- 
tinguished friend,  Professor  Ramsay,  on  the  banks  of  the  Thames  and 
Monsieur  Berthelot  on  the  banks  of  the  Seine,  will  remain  the  same 
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and  tend  to  knit  together  that  which  ought  never  to  be  separated 
if  the  progress  of  civilisation  is  not  to  be  interrupted.  I  give  you  the 
toast  of  '  The  Learned  Societies,'  coupled  with  the  names  of  Lord  Lister 
and  Professor  Michael  Foster." 

LoBD  Lister  :  "Scientific  men  are  not  by  any  means  always  learned. 
Their  devotion  to  their  special  studies  often  prevents  such  an  occurrence. 
Nevertheless,  I  take  it  that  in  this  toast  the  Learned  Societies  are  under- 
stood to  mean  the  scientific  societies,  and  chiefly  those  of  this  metropolis. 
On  this  understanding,  it  seems  to  me  very  natural  that  the  person  who  is 
asked  to  respond  to  this  toast  should  be  a  representative  of  the  Royal 
Society,  because  that  Society  is  the  mother  of  all  the  scientific  societies 
in  London ;  and  while,  if  I  may  be  allowed  to  say  so,  she  is  herself 
vigorous  and  active,  she  takes  a  deep  maternal  interest  in  the  welfare 
of  her  offspring.  Of  her  numerous  progeny,  none,  I  conceive,  discharges 
her  functions  more  healthily  and  efliciently  than  she  who  is  this 
evening  honouring  some  of  her  most  illustrious  and  venerable  sons. 
Among  these  it  has  been  my  joy  to  see  my  old  teacher,  the  venerated 
and  beloved  Professor  "Williamson.  The  Royal  Society,  I  believe,  does 
good  to  her  daughters,  stimulating  them  to  work,  and  encouraging 
fruitful  intercourse  among  them  :  witness,  for  example,  the  discovery 
of  argon  by  the  co-operation  of  Lord  Rayleigh  and  Professor  Ramsay. 
Mr.  President,  I  received  from  one  of  your  Secretaries  an  intimation 
that  bi'evity  would  be  the  most  valuable  quality  in  any  remarks  I  might 
make  this  evening.  I  gladly  act  on  that  suggestion,  and  will  only 
now  tender  to  you  and  your  Council,  on  behalf  of  the  representatives 
of  scientific  societies,  other  than  the  Chemical  Society,  present  here  this 
evening,  our  warmest  thanks  for  the  privilege  you  have  given  us  of 
taking  part  in  this  memorable  celebration.  I  would  also  thank  Lord 
Reay  for  the  exceedingly  kind  terms  in  which  he  has  proposed  the 
toast,  and  this  illustrious  company  for  the  cordial  manner  in  which  they 
have  received  it." 

Professor  Michael  Foster  :  "  I  feel  deeply  grateful  for  the  very  kind 
words  in  which  Lord  Reay  has  referred  to  me  and  my  possible  future 
services,  in  which  I  trust  he  may  not  be  disappointed,  and  for  the 
kind  way  in  which  you  have  received  the  toast.  I  perceive  the 
delicate  compliment  to  my  physiological  acquirements  in  the  inference 
that,  although  a  President  as  yet  unborn,  I  can  speak.  I  did  not  know, 
in  accepting  oQice,  that  the  sweets  of  office  would  come  thus  before  their 
time.  I  trust  that  they  will  be  taken  off,  so  to  speak,  at  the  other  end 
of  the  bill.  But  remembering  that  all  premature  utterances,  whether 
vocal  or  other,  are  feeble,  the  more  feeble,  the  more  premature  they  are 
— and  it  seems  to  me  that,  as  President  of  the  British  Association,  I  was 
conceived  the  other  day — though  I  would  have  wished  had  not  this 
premature  deliverance  been  coupled   with  great  lateness  of  the  hour, 
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to  have  turned  from  an  uncertain  and  dim  future  to  a  rich  and  full 
past,  and  to  have  said  something  of  my  experience  of  these  six  great 
men,  all  of  whom  I  can  call  my  friends,  and  one  of  whom — Williamson — 
taught  me  not  only  chemistry  but  science,  I  will  content  myself  in  say- 
ing this,  that  though  I  do  not  know  what  may  be  before  me  as  President 
of  the  British  Association — do  not  know  what  lions,  true  lions,  false 
lions,  there  may  be  in  my  path, — I  will  do  my  best  to  make  my  tenure  of 
office  worthy,  not  only  of  the  Association,  but  of  Science.  And  may 
I  also  give  utterance  to  this  wish,  in  continuance  of  that  international 
science  of  which  my  brother  Ostwald  spoke,  that  when  the  British 
Association  meets  at  Dover,  and  the  French  Association  meets  at 
Boulogne,  we  shall  feel  that  Fashoda  is  past  over,  and  that  we  shall 
not  be  using  the  resources  of  science  to  make  each  other  as  small  as 
we  can,  but  that  each  will  be  using  the  strength  of  the  other  to  advance 
the  resources  of  a  common  knowledge." 

"The  Guests." 

The  Treasurer  :  "  I  have  the  honour  to  propose  to  you,  Fellows 
of  the  Chemical  Society,  that  you  should  drink  to  the  health 
of  your  guests.  We  are  favoured  here  to-night  with  the  presence 
of  a  large  and  distinguished  body  of  gentlemen ;  how  large,  and 
how  distinguished,  you  yourselves  may  know  by  a  mere  glance  at 
the  list  of  their  names  which  is  already  furnished  to  you.  We  are 
deeply  grateful  to  these  gentlemen  for  the  way  in  which  they  have 
responded  to  the  invitation  of  the  Society  to  be  present  here  to-night 
to  do  honour  to  the  gentlemen  who  are  our  special  guests.  Large 
as  the  number  is,  we  could  well  have  wished  that  it  was  still  larger  ; 
for  our  hospitality  and  our  welcome  have  their  physical  limits  only  in 
the  capacity  of  this  room.  We  could  well  have  wished,  for  example, 
that  a  greater  number  of  our  Foreign  Fellows  were  here  present.  You 
have  heard  from  the  President  many  messages  of  congratulation  and 
of  goodwill  from  certain  scientific  organisations  abroad,  and  from 
individual  Fellows  of  our  Society.  But  these  messages  by  no  means 
account  for  all  the  kind  words,  for  all  the  utterances  of  friendship 
and  felicitation,  which  have  been  made  in  reference  to  this  occasion. 
I  have  recently  passed  through  many  Continental  capitals,  and  have 
visited  incidentally  a  nvimber  of  academic  centres,  and  I  have  had 
the  pleasure  of  meeting  a  considerable  proportion  of  those  gentlemen 
whom  we  are  proud  to  number  amongst  our  Foreign  members. 
Thus,  I  have  met  Franchimont  at  Leiden,  Cleve  at  Upsala,  Waage 
at  Christiania,  Pettersson  and  Arrhenius  at  Stockholm,  Emil  Fischer, 
Landolt,  and  van't  Hoff  at  Bei'lin,  Liebermann  and  Witt  at  Charlot- 
tenburg,  Ladenburg  at  Breslau,  our  active  collaborateur  Brauner  at 
Prague,  our  old   friend  Debus  in  Cassel,  and  last,  but  not  least,  the 
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doyen  of  the  illustrious  body,  my  venerated  teacher  Bunsen,  at 
Heidelberg.  And,  gentlemen,  I  am  charged  by  each  and  all  to  convey 
to  you,  should  I  have  the  opportunity,  their  heartfelt  congratulations 
on  this  occasion,  and  their  great  regret  that  circumstances  should 
have  prevented  them  from  being  here  to  testify  by  their  presence 
their  appreciation  of  the  great  services  which  these  gentlemen  whom 
we  especially  delight  to  honour  to-night,  have  rendered  to  Science, 
and  to  the  Society  of  which  we  are  so  thankful  to  see  them  still 
members.  I  should  like  to  say  an  additional  word  or  two  about 
Bunsen.  His  Excellency  has  learned  to  grow  old  gracefully.  He 
bears  the  weight  of  his  eighty-eight  years  admirably.  His  deafness, 
it  is  true,  has  somewhat  increased,  and  he  complained  with  a  touch  of 
pathos  which,  under  the  circumstances,  has  just  a  suspicion  of  the 
element  of  comedy,  that  '  he  begins  to  find  that  his  eyesight  is  not 
so  good  as  it  used  to  be.'  It  was  for  this  reason  that  he  asked  to  be 
excused  from  conveying  in  writing  the  message  which  he  wished  me 
verbally  to  transmit  to  you.  I  am  asked  to  associate  with  this  toast 
the  name  of  Mr.  Haldane  and  that  of  Dr.  Bottinger.  Mr.  Haldane 
is  known  to  all  here  for  the  admirable  part  he  has  taken  in 
furthering  a  cause  which  many  of  us  have  very  near  at  heart — that 
is,  the  advancement  to  its  legitimate  position  of  our  Metropolitan 
University.  Dr.  Bottinger  is  known  to  many  here  as  a  leading 
member  of  a  firm  whose  name  is  as  a  household  word  in  the  mouths 
of  those  who  speak  of  the  material  and  industrial  triumphs  of  our 
science.  Gentlemen,  without  further  word,  I  give  you  the  health  of 
'  Our  Guests,'  and  I  associate  with  that  toast  the  names  of  Mr. 
Haldane,  Q.C.,  M.P.,  and  Dr.  Bottinger." 

Mk.  Haldane  :  "  I  confess  I  feel  a  little  shy  in  uttering  the  few  sen- 
tences which  I  have  to  address  to  you.     Previous  speakers  have  come 
before  you  with  a  wealth  of  distinctions  and  a  profusion  of  academic  tone 
which  it  is  impossible  for  me  to  imitate.    Lord  Reay,  who  represents  a 
different  branch  of  the  Legislature,  has  put  me  to  shame,  by  telling  me, 
that  the  House  of  Lords  is  '  sound  on  science.'     "Well,  I  am  glad  hear 
it,  and  I  wish  I  could   say  as  much   for  the  House  of  Commons.     I 
cannot  speak  to  you  as  a  man  of   science,  nor  as  a  representative   of 
any  department  of  abstract  knowledge ;  I  can  only  speak  to  you  as  a 
humble, — that  most  humble  of  all  functionaries, — unofiicial  member  of 
an  Opposition,  or  what  I  fear  some  of  you  will  consider,  a  battered  and 
shattered  fragment  of  a  still  more  battered  and  shattered  Party.     I  do 
_         not  admit,  needless  to  say,  the  impeachment.     I  do  not  regard  myself 
Wk      in  the  least  as  an  atom  which  has  got  outside  its  proper   molecule. 
^H    There  is  plenty  of  potential  energy  in  my  political  combinations.    When 
^H   I  was  at  the  University  of   Gottingen,  there  was  a  song  we  used  to 
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members  of  the  House  of  Commons  acknowledge  the  deep  debt 
they  are  under  to-day  to  science,  and  perhaps  most  especially  to 
chemical  science.  Gentlemen,  there  was  a  great  victory  won  the 
other  day  in  the  Soudan.  That  victory  was  due  to  the  forethought 
and  skill  of  a  very  distinguished  soldier :  but  also  to  another  force. 
That  victory,  which  pronounced  once  for  all,  and  finally,  the  supremacy 
of  mind  and  trained  skill  over  the  most  powerful  of  savage  combina- 
tions ;  that  victoi'y  was  won,  not  merely  on  the  fields  before  Omdurman, 
but  in  the  laboratory  and  the  workshop.  The  smokeless  powders,  the 
modern  rifling,  the  ballet  of  most  recent  construction,  all  these  are 
your  work.  But  the  obligations  which  you  have  rendered  us  in  the 
past  are  as  nothing  to  the  obligations  to  which  some  of  us  look  forward 
to  you  in  the  future.  We  have  spent  money  lavishly,  without  a  word  of 
complaintTrom  the  taxpayer,  on  the  support  of  the  Army  and  the  Navy  ; 
but  we  have  not  yet  spent  the  money  which  I  believe  we  ought  to 
spend,  and  shall  be  forced  to  spend,  upon  the  defence  of  our  industries. 
The  country  from  which  Professor  Ostwald  conies  can  teach  us  a 
lesson.  In  Germany,  where  70  per  cent,  of  the  upkeep  of  the  univers- 
ities comes  from  the  Government,  they  have  taught  us  how  to  put  mind 
into  our  work.  There  are  men  who  would  gladly  convert  the  British 
public  to  it,  but  their  work  is  yet  to  be  done.  We  shall  realise 
these  things,  when  the  House  of  Commons  will  vie  with  the  House  of 
Lords  in  giving  predominance  to  the  great  task  of  diffusing  scientific 
knowledge  among  our  commercial  men  as  among  our  soldiers.  It  is 
with  that  sentiment  in  my  mind,  with  that  feeling  of  obligation  to 
these  pioneers  of  the  work  of  the  members  of  this  Society,  that  I 
gratefully  thank  you  for  the  toast  which  has  been  proposed." 

Dr.  BoTTiNGEE  :  "  Allow  me  also  to  thank  you  most  heartily  and  sin- 
cerely for  the  great  honour  you  have  conferred  upon  your  guests  by  your 
kind  invitation,  and  by  putting  them  in  a  position  to  take  part  in  this 
beautiful  festival  on  the  celebration  of  six  Masters  of  English  Science. 
Gentlemen,  I  may  also  thank  you,  most  especially  in  my  own  name, 
for  the  great  honour  you  have  conferred  upon  me  in  mentioning  my 
name  specially  among  the  toasts  of  the  evening.  I  shall  not  forget 
this  evening  ;  it  will  always  be  in  my  mind  a  pleasant  recollection  of 
what  Professor  Ostwald  said  of  you.  In  science  we  know  no  bounds 
and  no  boundaries  internationally,  for  we  are  one  great  common 
nation.  Your  esteemed  President,  Professor  Dewar,  cordially  re- 
marked on  the  character  of  the  messages  you  have  received  this 
evening  from  all  parts  of  the  scientific  world.  Allow  me  to  add  to 
these,  and  assure  you  that  not  only  from  the  scientific  world,  but 
elsewhere  these  feelings  are  shared  with  the  same  heartiness  with 
respect  to  the  great  work  these  gentlemen  have  done  for  the  develop- 
ment of  science  and  for  the  benefit  of  the  human  race.     It  is  for  me 
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a  particular  pleasure  to  see  by  the  list  of  your  numerous  members  and 
guests  that  you  also  acknowledge  that  science  and  industry  and 
technique  must  go  hand  in  hand ;  that  we  who  reap  the  technical  part 
must  rely  upon  the  men  of  science  for  new  ideas  and  advancement  of 
our  work.  But  I  believe  and  am  convinced  that  the  men  of  science 
in  their  connection  with  us  also  find  new  initiative  for  the  furtherance 
of  their  ideas  ;  they  also  find  that  in  connection  with  the  industrial 
and  technical  world  they  see  what  is  further  necessary  for  the  develop- 
ment of  their  work.  I  am  sure  that  the  names  of  these  six  illustrious 
scientific  men  will  be  mark-stones  in  the  world  for  the  future,  they  will  be 
stepping-stones  for  the  new  generations.  Bef  oi'e  lend,  allow  me  to  deviate 
from  your  English  custom,  and  introduce  a  custom  with  us  in  Germany, 
a  custom  which  is  always  followed  with  great  enthusiasm,  and  to  propose 
now  the  health  of  one  whom  particularly  we  have  to  thank  for  this 
beautiful  evening  :  it  is  the  health  of  a  man  who  is  a  pioneer  in  science 
also,  and  has  a  great  name.  I  need  only  remind  you  of  liquefied  air. 
I  speak  of  Professor  Dewar,  and  I  ask  you  to  join  with  me  in  a  hearty 
three  cheers  for  him.  So  take  your  glasses  and  join  with  me  in  our 
German  fashion  with  Hoch  !  Hoch  !  Hoch  !  " 

The  President  :  "  My  Lords  and  Gentlemen, — I  must  protest  against 
the  intrusion  of  an  additional  toast.  "We  have  had  a  most  delightful 
evening  ;  we  have  achieved  our  great  aim  ;  and  I  think  that  the  present 
President  is  such  a  nonentity  in  comparison  with  the  men  we  are  here 
to  honour,  that  the  less  said  about  him  the  better." 

Letters,  telegrams,  and  messages  of  congratulation  were  received 
from  the  following  Foreign  Members : — Professors  Arrhenius,  Stock- 
holm ;  von  Baeyer,  Munich ;  Beilstein,  St.  Petersburg ;  Berthelot, 
Paris;  Lecoq  de  Boisbaudran,  Paris  ;Bunsen,  Heidelburg  ;  Cannizzaro, 
Rome  ;  Cleve,  Upsala  ;  Curtius,  Bonn  ;  Erlenmeyer,  Aschaffenburg  ; 
Fischer,  Berlin  ;  Fittig,  Strassburg ;  Franchimont,  Leiden  ;  Friedel, 
Paris ;  Wolcott  Gibbs,  Cambridge,  Massachusetts  ;  Graebe,  Geneva  ; 
van't  Hoff,  Berlin  ;  Kbrner,  Milan ;  Ladenburg,  Breslau  ;  Landolt, 
Berlin;  Liebermann,  Berlin  ;  Lieben,  Vienna  ;  MarkownikofE,  Moscow  ; 
Mendeleeff,  St.  Petersburg;  Menschutkin,  St.  Petersburg;  Moissan, 
Paris ;  Nilson,  Stockholm  ;  Pettersson,  Stockholm ;  Eammelsberg, 
Berlin ;  llaoult,  Grenoble ;  Eemsen,  Baltimore ;  Schloesing,  Paris ; 
Spring,  Liege  ;  Thomsen,  Copenhagen ;  Troost,  Paris ;  Waage, 
Christiania  ;  van  der  Waals,  Amsterdam  ;  Wislicenus,  Leipzig ;  Witt, 
Charlottenburg,  and  from  a  number  of  distinguished  Fellows  and 
friends  of  the  Society. 

A  special  vote  of  congratulation  was  passed  by  the  Russian 
Chemical  Society,  and  transmitted  by  Professor  Mendeleeff. 

"  At  a  meeting  of  the  Russian  Chemical  Society  held  this  day,  it 
was  resolved,  that  the   Society  avail  itself   of  the  exceptional  oppor- 
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tunity  of  being  able  to  congratulate  conjointly  Six'  Joseph  Henry 
Gilbert,  Sir  Edward  Frankland,  Pi-ofessor  Odling,  Sir  F.  A.  Abel,  Dr. 
A.  W.  Williamson,  and  Dr.  J.  H.  Gladstone,  whose  distinguished  ser- 
vices during  half  a  century  stand  out  as  a  model  for  all  investigators 
in  Chemical  Science,  and  also  express  the  wish  to  see  the  further 
results  of  their  labours  in  the  annals  of  Science  for  many  years  to  come. 

Hon.  President,  D.  Mendeleeff. 
»'=-"-^  Secretary,  A.  Gobboff. 

St.  Petersburg,  ^2^^  1898." 
1  June 

The  following  telegram  was  received  from  the  German  Chemical 
Society.  "  The  sister  Society  sends  both  Jubilee  congratulations  and 
greetings  to  the  Jubilee  celebration  of  the  Presidents  of  the  Chemical 
Society,  Gilbert,  Frankland,  Odling,  Abel,  Williamson,  and  Glad- 
stone.    The  German  Chemical  Society,  C.  Liebermaxn,  President," 


November  17th,  1898.     Professor  Dewar,  F.R.S.,  President,  in  the 

Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  William 
Harcourt  Branscombe,  Yerona,  Eastbourne  ;  Hax'ry  Estcourt  Estcourt, 
Hayesleigh,  Old  Trafford,  Manchester  ;  George  Cecil  Fi-y,  1  Edinburgh 
Terrace,  Xewbury,  Berks ;  John  Golding,  1  Balmoral  Road,  Notting- 
ham ;  Henry  Winstone  Harper,  M.D.,  Austin,  Texas,  U.S.A. ;  James 
Hembrough,  159  Hotwell  Road,  Clifton,  Bristol ;  Alfred  Lucas, 
Maison  Hussein  Pasha,  Cairo,  Egypt ;  Samuel  Montagu  Martin, 
Westwood,  Princetown  Road,  Bangor,  co.  Down ;  James  Henry 
Pizey,  9  Lady  Somerset  Road,  Highgate  Road,  N.W. ;  Robert 
Coleman  Price,  Blacksburg,  Virginia,  U.S.A. ;  Frederick  Soddy, 
Merton  College,  Oxford ;  Louis  Heathcote  Walter,  83  Holland  Park 
Avenue,  W.  ;  William  Arthur  Williams,  75  High  Street,  Wapping,  E. 

The  following  Candidates  are  recommended  by  the  Council  under 
Bye-law  I  (3) : — Charles  Robert  Cari'oll,  Hyderabad,  Deccan,  India  ; 
William  Lash  Miller,  B.A.,  Ph.D.,  The  University  of  Toronto  ; 
Frederick  Louis  Wilder,  Villa  Nova  de  Lima,  Minas  Geraes,  Brazil. 

The  following  papers  were  read. 

133.  ''Determination  of  the  constitution  of  fatty  acids.     Part  L" 
By  Arthur  W.  Crossley  and  Henry  R.  Le  Sueur. 

The  paper  gives  a  detailed  account  of  experiments  undertaken  with 
the  idea  of  devising  a  method  for  the  determination  of  the  constitu- 
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tion  of  fatty  acids.  An  acid,  CHgX'  CH2'  COgH,  is  first  converted  into 
the  ethylic  salt  of  the  monobrouio-derivative,  CII.,X'CHBr'COoEt, 
which  is  then  treated  with  quinoline  or  diethylaniline,  whereby  the  ele- 
ments of  hydrogen  bromide  are  removed,  and  the  ethylic  salt  of  an 
unsaturated  acid  of  the  acrylic  series,  CHXICH*  COoEt,  is  pro- 
duced. The  acid  obtained  by  hydrolysing  this  salt  is  oxidised  with 
potassium  permanganate,  giving  rise  to  the  corresponding  dihydroxy- 
acid,  CHXOH'CHOH'COgH,  which  is  then  oxidised  with  chromic  acid, 
with  the  production  of  the  acids  X*  COgH  and  CO^H*  COgH.  A  fatty 
acid  (or  ketone)  containing  2  carbon  atoms  less  than  the  original 
acid  has  thus  to  be  identified,  and  as  the  number  of  isomerides 
decreases  greatly  with  loss  of  two  carbon  atoms,  the  possibility  of 
identification  is  much  enhanced. 

The  method  has  been  carried  out  with  valeric,  isovaleric,  and  iso- 
butylacetic  acids  with  good  results,  the  products  identified  being  pro- 
pionic acid,  acetone,  and  isobutyric  acid  respectively. 

The  authors  propose  to  continue  the  investigation  with  higher  fatty 
acids,  such  as  ethylisopropylacetic  and  stearic  acids,  and  with  a  dibasic 
acid,  such  as  pimelic  (isopropylsuccinic)  acid. 


134.  "The  crystalline  form  of  iodoform."      By  William   Jackson 

Pope. 

Considerable  diflaculty  is  experienced  in  obtaining  iodoform  in  well 
developed  crystals  from  solutions  in  the  ordinary  organic  solvents,  but 
it  separates  fi'om  acetone  in  magnificent  six-sided  tablets  belonging  to 
the  hexagonal  system.  The  crystals  exhibit  the  forms  c{lll},  r{100, 
221},  ^{TlO},  and  m{2Tl},  and  have  the  axial  angle  a  =  9.3°  41';  the 
double  refraction  is  negative  in  sign  and  strong. 


135.  "  The  characterisation  of  racemic  compounds."      By  Frederic 
Stanley  Kipping  and  William  Jackson  Pope. 

Having  previously  shown  that  crystallographic  data  afford  a  sure 
basis  for  the  characterisation  of  racemic  compounds,  the  authors  now 
give  the  results  of  their  examination  of  a  method  suggested  and  made 
use  of  by  Ladenburg  for  this  particular  purpose. 

Ladenburg  stated  {Ber.,  1894,  27,  3065)  that  if,  on  fractionally 
crystallising  a  mixture  of  an  externally  compensated  substance  with 
excess  of  one  of  the  active  constituents,  the  various  fr-actions  differ  in 
specific  rotation,  the  existence  of  a  racemic  compound  is  established ; 
if,  on  the  other  hand,  the  various  fractions  have  the  same  specific 
rotation,  then  the  existence  of  a  racemic  compound  is  disproved. 
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The  authors  point  out  that  the  argument  upon  which  Ladenburg's 
method  is  based  is  fallacious,  and,  further,  on  examining  experimentally 
several  cases  of  mixtures  of  an  externally  compensated  substance  with 
an  excess  of  one  of  the  optically  active  isomerides,  they  find  that  the 
method  is  valueless. 

Mixtures  of  the  non-racemic  inactive  sodium  ammonium  tartrate 
with  the  isomeric  dextrotartrate,  and  of  the  racemic  inactive  sodium 
potassium  tarti'ate  with  the  corresponding  dextrotartrate,  were  fraction- 
ally crystallised,  and  it  was  found  that  in  each  case  the  excess  of 
dextrorotatory  salt  separated  out  first,  most  of  the  externally  com- 
pensated substances  remaining  in  the  mother  liquors. 

136.    "  The    occurrence    of    orthohydroxyacetophenone    in    Chione 
glabra."     By  Wyndham  R.  Dunstan  and  T.  A.  Henry. 

The  wood  of  Chione  glabra,  a  large  flowering  tree  indigenous  to 
Grenada,  has  a  strong  aromatic,  somewhat  fcecal,  odour.  This  is  due 
to  a  volatile  oil  which  the  authors  find  is  chiefly  composed  of  ortho- 
hydroxyacf:t02^hcnone,  CgH^AcOH.  The  oil  also  contains  a  minute 
amount  of  what  appears  fco  be  the  crystalline  methyl  ether  of  this 
substance,  CgH^AcOMe. 

The  properties  of  orthohydroxyacetophenone,  prepared  in  the  labora- 
tory from  orthonitrocinnamic  acid  as  a  starting  point,  agree  precisely 
with  those  of  the  volatile  oil  of  Chione  glabra. 

Discussion. 

In  reply  to  Dr.  Harden,  Professor  Dunstan  said  that  he  thought 
the  degradation  of  vegetable  proteid  a  possible  mode  of  origin  of 
indole  derivatives,  though  some  botanists  were  of  opinion  that  it  was 
more  probable  that  they  resulted  from  simpler  synthetic  processes. 


137.  "Preparation  of  hyponitrite  from  nitrite  through  oxyamido- 
sulphonate."    By  E.  Divers  and  T.  Haga. 

The  authors  have  already  published,  disconnectedly,  the  facts  (1) 
that  sodium  nitrite  can  be  very  completely  and  easily  changed  into 
oximidosulphonate  by  dissolving  it  with  the  calculated  quantity  of 
.sodium  carbonate  and  passing  sulphur  dioxide  into  the  solution ; 
(2)  that  sodium  oximidosulphonate  can  be  hydrolysed  very  exactly 
into  oxyamidosulphonate ;  and  (3)  that  sodium  oxyamidosulphonate 
can  be  largely  decomposed  into  hyponitrite  and  sulphite  by  dissolving 
much  potassium  hydroxide  in  its  concentrated  solution.  Details  are 
now  given  by  which,  taking  advantage  of  these  facts,  sodium  i^.itrite 
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can  be  converted  into  60  per  cent,  of  its  equivalent  of  silver  hypo- 
nitrite.  The  essential  points  are  to  keep  the  temperature  at  0°  during 
the  sulphonation  of  the  nitrite  ;  to  allow  the  oximidosulphonate  to 
hydrolyse,  in  the  absence  of  sulphite,  at  or  near  the  common  tempera- 
ture, during  about  24  hours,  so  as  to  produce  only  oxyamidosulphonate 
and  acid  sulphate ;  to  neutralise  the  solution  by  alkali  carbonate,  then 
dissolve  in  it  sufficient  potassium  hydroxide  to  make  the  solution  one 
of  about  equal  weights  of  the  hydroxide  and  water  (having  taken  care 
from  the  first  to  use  as  little  water  as  possible),  and  allow  the  whole 
to  stand  during  30  hours ;  to  fractionally  precipitate  the  hyponitrite 
by  silver  sulphate  (or  nitrate)  from  the  greatly  dilated  alkaline  solu- 
tion, leaving  the  sulphite  and  the  alkali  in  solution  ;  to  separate  the 
silver  hyponitrite  from  the  metallic  silver,  ifec,  which  accompanies  it, 
by  dissolving  it  in  very  cold  dilute  sulphuric  acid,  then  filtering,  and 
finally  neutralising  the  sulphui'ic  acid  by  sodium  carbonate  with  the 
greatest  expedition.  Some  oxyamidosulphonate  always  escapes  de- 
composition by  the  potassium  hydroxide;  of  that  decomposed,  about 
80  per  cent,  becomes  hyponitrite,  and  the  rest  nitrous  oxide  and  alkali, 
besides,  of  course,  sodium  sulphite  in  either  case. 


138.  "Absorption  of  nitric  oxide  in  gas  analysis."     By  E.  Divers. 

A  concentrated  alkaline  solution  of  sodium  or  potassium  sulphite 
absorbs  nitric  oxide  completely  and  quickly,  forming  with  it  alkali 
(hypo)niti'ososulphatej  and  can  be  used  in  gas  analysis  with  satis- 
factory results. 


139.  "  Interaction  of  nitric  oxide  with  silver  nitrate."    By  E.  Divers. 

Silver  nitrate  decomposes  freely  in  a  current  of  nitric  oxide  at  much 
lower  temperatures  than  when  heated  in  air  or  carbon  dioxide.  The 
products,  apart  from  oxygen,  are  the  same,  namely,  nitric  peroxide, 
silver,  and  silver  nitrite,  except  that  the  silver  nitrite  is,  for  a  time, 
an  abundant  product  in  presence  of  nitric  oxide,  whereas  in  its  absence, 
when  the  temperature  of  decomposition  is  much  higher,  only  a  little 
of  the  nitrite  is  ever  found,  because  it  passes  probably  into  nitric 
peroxide  and  silver  nearly  as  fast  as  it  is  produced. 

Either  niti-ic  oxide  acts  directly  upon  the  silver  nitrate,  or,  what  is 
more  probable,  the  imperceptible  decomposition  of  silver  nitrate  alone, 
at  temperatures  of  220 — 250°,  into  oxygen  and  nitrite  becomes 
rapid  and  marked  in  presence  of  nitric  oxide,  in  consequence  of  the 
latter  taking  up  oxygen  as  fast  as  it  is  formed  by  the  decomposing 
nitrate. 


Nitric  oxide  has  no  effect  on  heated  sodium,  potassium,  barium,  and 
lead  nitrates. 


140.  "  Preparation  of  pure  alkali  nitrites."     By  E.  Divers. 

Alkali  nitrites  are  easily  obtained  pure  and  in  concentrated  solution 
by  passing  nitrous  gases  containing  slight  excess  of  nitric  oxide  into 
concentrated  solutions  of  pure  potassium  or  sodium  hydroxide  or 
carbonate,  out  of  contact  with  air.  With  ordinary  care,  no  nitrate  is 
formed  ;  it  is  a  current  mistake  to  suppose  that  it  is. 

Both  nitrites  are  slightly  yellow,  and  their  concentrated  solutions 
markedly  yellow.  The  sodium  salt  melts  at  213^;  at  15°,  6  parts  of 
water  dissolve  5  parts  of  it.  Its  crystals  are  often  very  large,  but 
very  thin,  flattened  prisms,  moderately  deliquescent.  Sodium  nitrite 
can  be  readily  purified  by  recrystallisation  ;  potassium  nitrite  cannot. 
Potassium  nitrite  occurs  only  in  minute,  short  prisms,  and  is  soluble 
in  one-third  of  its  weight  of  water.  It  is  exceedingly  deliquescent, 
but  its  crystals  are  actually  anhydrous,  although  Lang  and  Hampe 
independently  found  them  to  contain  iH^O. 

Discussrox. 

Mr.  Groves  remarked  that  sodium  nitrite  is  manufactured  on  a 
large  scale  for  use  in  the  colour  industry,  and  is  sent  into  the 
market  nearly  pure,  containing  some  98  per  cent,  of  the  salt,  but 
as  far  as  his  experience  went  neither  the  salt  nor  the  solution  is  yellow. 

He  had  found  that  when  arsenious  anhydride  is  heated  at  70°  with 
nitric  acid  of  sp.  gr.  1  '3,  nearly  pure  nitrous  anhydride,  mixed  only 
with  a  little  nitric  oxide,  is  evolved,  and  that  a  dilute  solution  of 
nitrous  acid  could  readily  be  prepared  by  passing  this  vapour  into 
water  at  0°  containing  some  crushed  ice. 


141.  "The  reduction  of  an  alkali  nitrite  by  an  alkali  metal."     By 

E.  Divers. 

Nitrous  oxide,  nitrogen,  hydroxy lamine,  ammonia,  sodium  hypo- 
niti'ite,  and  sodium  hydroxide  are  invariably  products  of  the  reduction 
of  sodium  nitrite  by  sodium  amalgam,  but  the  process  can  be  modified 
so  that  each  of  them  in  turn  shall  be  formed  in  any  desired  quantity 
between  a  very  small  amount  and  a  certain  maximum.  The  principal 
points  needing  attention  are  the  degree  of  concentration  of  the  solution 
and  the  temperature  at  which  the  reduction  takes  place. 

The  quantity  of  hyponitrite  will  be  equivalent  to  more  than  one- 
sixth   of    the  nitrite   when   the   solution   is  concentrated  and   is  not 
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allowed  to  grow  too  hot ;  by  large  dilution,  alone  or  aided  by  heat,  it 
can  be  made  indefinitely  small.  That  of  hydroxylamine  may  be  made 
to  be  anything  between  one-eleventh  and  one  three-hundredth  of  the 
equivalent  of  the  nitrite,  sufficient  dilution  and  cooling  being  the 
conditions  for  a  high  yield  of  hydroxylamine.  Ammonia  being  merely 
reduced  hydroxylamine,  its  yield  depends  on  that  of  hydroxylamine 
and  reduction  of  this  by  the  further  action  of  the  amalgam.  The 
temperature  at  which  the  reduction  is  allowed  to  proceed  determines 
how  much  of  the  gaseous  products  shall  be  nitrous  oxide  and  how 
much  nitrogen,  high  temperature  causing  the  production  of  nitrogen. 
The  two  gases  together  are  always  nearly  equivalent  to  a  little  more 
than  four-fifths  of  the  nitrite. 

Sodium  amalgam  is  entirely  without  action  upon  sodium  hyponitrite. 
It  has  always  very  little  action,  if  any,  upon  nitrous  oxide  at  the 
common  temperature.  Sodium  hyponitrite  in  concentrated  sodium 
hydroxide  solution  is  very  stable  and  may  be  heated  at  100°  without 
effervescing.  During  the  reduction  of  the  nitrite,  the  gases  produced 
may  be  seen  to  come  exclusively  from  the  surface  of  the  solution 
touching  the  amalgam.  As  already  indicated,  the  production  of 
nitrous  oxide  and  of  nitrogen  is  at  the  expense  one  of  the  other,  not 
at  that  of  the  hyponitrite  or  hydroxylamine.  Similarly,  the  hypo- 
nitrite and  hydroxylamine  increase  each  at  the  expense  of  the  other. 
Yet  it  does  not  seem  that  the  nitrogen  is  produced  by  reduction  of  the 
nitrous  oxide,  and  certainly  the  hydroxylamine  is  not  a  reduction 
product  of  the  hyponitrite.  It  also  does  not  seem  that  the  nitrous 
oxide  comes  from  the  decomposition  of  the  sodium  hyponitrite  to  any 
important  extent. 

Sodium  nitrite,  reduced  by  sodium  amalgam,  passes,  it  would 
seem,  first  into  the  unknown  transition  products,  NaNO  and  NaON, 
to  the  extent  of  four-fifths  into  the  former  and  one-fifth  into 
the  latter.  From  the  latter,  or  sodioximide  radicle,  the  hyponitrite 
will  be  formed  by  condensation  when  the  alkali  solution  is  concen- 
trated, and  the  hydroxylamine  by  i-eduction  when  the  alkaline  solution 
is  dilute.  From  the  former,  or  sodium  nitroside  radicle,  the  nitrous 
oxide  will  be  produced  by  condensation  and  hydrolysis  at  low  tempera- 
tures, or  the  nitrogen  by  reduction,  condensation,  and  hydrolysis,  at 
high  temperatures. 

The  reduction  of  potassium  nitrite  by  potassium  amalgam  proceeds 
closely  on  the  same  lines  as  that  of  sodium  nitrite  by  sodium  amalgam. 

142.  "  Hyponitrites ;   their  preparation  by   sodium    or  potassium, 
and  properties."    By  E.  Divers. 

Sodium  nitrite  reduced  in  concentrated  solution  by  sodium  amalgam, 
yields  a  third  of   its  weight  of  silver  hyponitrite,   and   nearly  the 
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equivalent  amount  of  several  other  hyponitrites,  without  the  need  of 
this  salt  as  an  intermediary.  In  this  respect,  the  process  has  an 
advantage  over  the  oxyamidosulphonate  method.  The  hydroxylamine, 
which  always  accompanies  the  sodium  hyponitrite,  is  easily  got  rid  of 
by  the  continued  action  of  the  sodium  amalgam,  which  is  without 
action  on  the  hyponitrite  itself.  The  resulting  ammonia  is  removed 
by  exposure  of  the  solution  over  sulphuric  acid  for  a  night  under  re- 
duced pressure.  Mercuric  oxide,  employed  by  all  other  chemists  to 
remove  hydroxylamine,  has  the  fault  of  regenerating  nitrite.  The 
concentrated  solution  of  sodium  hyponitrite  and  hydroxide,  thus  ob- 
tained, is  remarkably  stable.  In  the  preparation  from  it  of  other 
salts  than  the  sodium  salt  itself  and  the  silver  salt,  the  sodium 
hydroxide  has  jS.rst  to  be  neutralised,  after  diluting  the  solution  with 
ice  and  water,  mercurous  nitrate  being  employed  as  an  indicator  with 
portions  of  the  solution. 

Sodium  hyponitrite  is  prepared  from  the  most  concentrated  alkaline 
solution,  obtained  as  above,  by  precipitation  with  absolute  alcohol,  or 
(Jackson)  by  evaporation  in  a  vacuum  and  washing  the  salt  with 
alcohol.  It  forms  minute,  crystalline  granules,  (NaON)2-)-5HoO, 
which  effloresce  and  evolve  nitrous  oxide  in  the  air,  but  in  a  vacuum 
desiccator  are  converted  into  an  anhydrous  non-coherent  powder,  stable 
in  dry  air.  The  anhydrous  salt  bears  a  somewhat  high  temperature 
in  dry  air  without  decomposition,  then  fuses  and  effervesces,  forming 
sodium  oxide,  sodium  nitrite,  and  nitrogen.  According  to  Prof. 
Ikeda,  sodium  hyponitrite  gives  numbers  for  its  molecular  magnitude 
approximating  to  those  required  for  (NaON),,  by  Lowenherz's  cryo- 
scopic  method. 

Silver  hyponitrite  is  prepared  by  adding  a  highly  dilute  solution  of 
silver  sulphate  or  nitrate  to  the  alkaline  solution  already  described. 
It  decomposes  exceedingly  slowly  in  the  moist  state,  forming  products 
similar  to  those  obtained  on  heating.  It  is  also  decomposed  by  bright 
light,  becoming  brown,  but  is  not  blackened,  by  the  light  alone.  "When 
heated,  it  is  decomposed  without  explosion,  its  yellow  colour  changing 
directly  to  that  of  metallic  silver,  without  intermediate  darkening;  the 
products  are  silver,  silver  nitrate,  nitrogen,  nitric  oxide,  and  nitric  per- 
oxide. Astudyof  the  change  renders  it  most  probable  that  the  nitric  oxide 
and  silver  nitrate  are  not  primary  products,  but  arise  from  interaction 
between  the  nitric  peroxide  and  undecomposed  hyponitrite.  Sodium 
chloride  solution  digested  with  excess  of  silver  hyponitrite  has  only 
25/43  of  its  chlorine  displaced  by  the  hyponitrite  ion.  Paal's  supposed 
silver  nitrito-hyponitrite,  Ag.^NqOg,  appears  not  to  exist. 

The  preparation  and  properties  of  mercuric,  mercurous,  cupric,  lead, 
barium,  strontium,  calcium,  and  potassium  hyponitrites  are  described. 
Cuprous  hyponitrite  could  not  be  obtained,  nor  wei'e  Ray's  basic  mer- 
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curie  compounds  met  with.  Maquenne's  bypo-isonitroso-acetates  were 
examined,  and  the  formula  OAcCa'O  •Xo'OAc,Ca(OAc).2,5H.,0  is 
suggested  for  the  calcium  salt. 

Hyponitrous  acid,  in  solution,  is  more  acid  to  litmus  paper  than 
carbonic  acid,  but  its  effect  disappears  as  the  paper  dries.  It  decom- 
poses slowly  into  nitrous  oxide  and  water  (and  nothing  else  except  a 
trace  of  nitrous  acid  having  another  origin).  When  pure,  it  has  no 
action  on  iodine-water  or  with  the  starch-iodide  test.  It  decomposes 
silver  carbonate,  sulphate,  nitrate,  and  chloride,  when  present  in  excess 
but  not  the  iodide.  It  is  easily  oxidised,  but  is  unaffected  by  reducing 
agents.  Apparently  it  has  not  yet  been  obtained  free  from  every  trace 
of  nitrous  acid  ;  when  carefully  prepai-ed,  it  will  remain,  however,  for 
moi'e  than  an  hour  without  producing  a  blue  colour  with  the  starch- 
iodide  test.  Hyponitrous  acid  can  be  estimated  gravimetrically  as  the 
silver  salt,  and  volumetrically  by  potassium  permanganate.  Thum's 
permanganate  process,  in  which  the  hyponitrous  acid  becomes  ulti- 
mately nitric  acid,  is  an  excellent  one ;  the  failure  of  Hantzsch  and 
Sauer  and  of  Kirschner  in  its  use  is  due  to  the  modifications  they 
made  in  it. 

Discussiox. 

Professor  Duxstan  remarked  that  Dr.  Divers  in  the  present  series 
of  papers  had  cleared  up  a  number  of  doubtful  points.  In  connection 
with  the  formation  of  hyponitrite  by  the  reduction  of  nitrite  in 
aqueous  solution,  Dr.  Divers  had  confirmed  the  observations  made  in 
1887  by  Mr.  Dymond  and  himself,  as  to  the  simultaneous  production 
■of  hydroxylamine  and  its  non-formation  by  the  further  reduction  of 
hyponitrite.  He  still  adhered  to  the  view  that  they  put  forward  that 
these  results  were  best  explained  by  the  assumption  that  the  nitrite 
was  first  hydrogenated,  forming  a  compound  of  the  formula  NaN(0H)2, 
which  on  the  one  hand  loses  water,  forming  hyponitrite,  and  on  the 
other  is  hydrolysed,  forming  sodium  hydroxide  and  dihydroxylamine, 
NH(OH).„  which  by  further  reduction  furnishes  hydroxylamine. 

Mr.  G.  X.  HuNTLY  pointed  out  that  the  hypothesis  of  the  formation 
of  dihydroxylamine,  as  a  first  reduction  product,  suggested  by  Professor 
Dunstan  had  the  advantage  of  being  equally  applicable  to  the  two 
other  methods  of  preparing  hyponitrites,  viz.,  from  sodium  hydroxyl- 
aminesulphonate  (Divers),  and  benzenesulphohydroxamic  acid  (Piloty), 
by  the  action  of  concentrated  potash.  The  three  reactions  on  this 
hypothesis  would  be  represented  as  follows  : — (1)  XH(0H)(S03Na) + 
K:0H  =  KNaS03-t-XH(0H),;  (2)  NH(0H)(S0./C^H5) -fKOH- 
CeHj-  SO^K  +  NH(OH), ;     (3)  HO-NO  -f-  2H  =  NH(dH),. 

In  alkaline  solution,  the  dihydroxylamine  would  condense  thus, 
OH-NH-0H-fH(0H)N-0H  =  0H-X:N-0H  +  H,0,    and   there   being 
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no  tendency  to  condensation  in  acid  solution,  further  reduction  should 
give  hydroxylamine,  a  conclusion  in  accordance  -with  the  facts  observed 
by  Professor  Divers. 

143.  "  Paranitro-orthanisidine."    By  Raphael  Meldola,  F.R.S. 

As  paranitro-orthanisidine  (m.  p.  139 — 140^),  Avhich  was  described 
in  a  paper  published  in  conjunction  with  Messrs.  Woolcott  and  Wray 
(Trans.,  1896,  69,  1330),  has  recently  been  made  the  subject  of  a 
patent  by  the  "  Fabriques  de  Produits  Chimiques  de  Thann  et  de 
Mulhouse"  (Germ.  Pat.,  98637  of  1897),  the  author  records  some 
fui'ther  observations  which  have  been  made  with  the  substance,  as  it 
is  proposed  to  continue  its  investigation. 

The  acetyl  derivative,  purified  by  repeated  crystallisation  from  water 
so  as  to  get  rid  of  the  isomeric  metanitro-dei'ivative  simultaneously 
formed,  melts  at  153 — 154°,  the  melting  point  143 — 146°  given  in 
the  former  paper  being  that  of  the  mixed  isomerides.  The  acetyl- 
derivative  of  p-nitro-o-anisidine  can  be  reduced  by  dissolving  in  hot 
water  and  agitating  with  iron  dust  and  a  little  acetic  acid.  The 
j9-amido-o-acetanisidide  thus  formed  is  somewhat  unstable,  and  has 
not  yet  been  isolated.  It  is  readily  diazotisable,  and  the  NH,-group 
has  by  this  means  been  replaced  by  iodine  with  the  formation  of 
^-iodo-o-acetanisidide,  [JSHAc  :  OMe  :  I  =  1  :  2  :  4].  This  compound 
crystallises  in  beautiful,  silvery  scales  melting  at  175 — 176°. 

OT778  gave  7"4  c.c.  moist  nitrogen  at  10^  and  764  mm.     ]Sr  =  4-80. 
0-202       „     0-1618  Agl.     1  =  43-28. 

The  formula  requires  N  =  4-&1  per  cent.  ;  1  =  43-64  percent. 

Mr.  Frederick  Henry  Streatfeild  was  assisting  in  this  investigation, 
but  having  left  to  accept  an  appointment  elsewhere,  the  work  was 
temporarily  interrupted. 
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The     following     Candidates    will    be    balloted    for     on     Thursday, 
December  1,  1898. 

BeU,  Hugh  Poynter, 

30,  Egerton  Crescent,  SAV. 
Student.     B.A.  Cambridge,  189-i.     Studied  Chemistry  at  Kiel  and 
Bonn,  1895—1898. 

Henry  E.  Armstrong.  Sidney  Williamson. 

Edwin  C.  Jee.  Gerald  T.  Moody. 

William  A.  Davis.  William  J.  Pope. 

Berry,  Reginald  Arthur, 

The  L'niversity  Chemical  Laboratory,  Cambridge. 
Private  Assistant  to  Professor  Liveing  since  May,  1895.    Associate 
of  the  Institute  of  Chemistry  (new  regulations).  Cambridge  University 
Diploma  in  Agriculture. 

G.  D.  Liveing.  H.  J.  H.  Fenton. 

W.  J.  Sell.  Thomas  H.  Easterfield. 

T.  B.  Wood. 

Birkett,  Walter, 

23,  Cheviot  St.,  Lincoln. 
Head  Master  of  Lincoln  Higher  Grade  School.  Lecturer  in 
Chemistry  at  Lincoln  Christ's  Hospital  Buildings  (four  years). 
Lecturer  in  Agricultural  Chemistry  as  applied  to  Agriculture  at 
Lincoln  Training  College  (four  years).  Student  of  Chemistry  (^two 
years)  under  E.  C.  Gill,  B.A.,  B.Sc.  (Lond.).  Desirous  of  Fellowship 
for  purpose  of  keeping  abreast  of  recent  discoveries  in  Chemical  Science 
through  the  medium  of  the  Society's  publications. 

John  Hupe  Belcher.  If>/.  Fairrie. 

F.  Percy  Watson.  Francis  Uenrrj  Tate. 

Hudson  Donaldson.  Chas,  Bradshav. 

W.  H.  Stables. 
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Boardman,  Thomas  Henry, 

4,  St.  George's  Terrace,  Wilton,  Taunton. 
Science  Master  at  Huish  School,  Taunton.     Teaching  experience  of 
one  year.     Second  Class  Natural   Science   Honours  Degree  at   Cam- 
bridge (Peterhouse),  taking  Chemistry  as  one  of  my  subjects. 
W.  J.  Sell.  William  French. 

H.  J.  H.  Fenton.  James  Dewar. 

W.  T.  N.  Spivey.  Charles  T.  Heycock. 

Bogert,  Mars  con  Taylor,  A.B.,  Ph.B., 

259,  Broadway,  Flushing,  New  York,  U.S.A. 
Instructor  in  Oi-ganic  Chemistry  at  Columbia  University,  New  York 
City.    Investigations  on  Sulfocyamides,  Imides,  Nitrils,  <fec.     "  Carbon 
Compounds  used  in  Medicine."     Lectures  and  papers  showing  relation 
between  physiological  action  and  chemical  constitution,  &c,,  &c. 
H.  T.  Yulte.  Jas.  S.  C.  Wells. 

C.  F.  Chandler.  Elwyn  Waller. 

Arthur  H.  Elliott. 

Brooke,  Arthur, 

17,  Cavendish  Square,  Hull. 
Science  Master,  B.A.  (Natural  Science  Tripos),  Cantab.,  late  of  St. 
John's  College,  Cambridge.  First  M.B.  examination.  For  five  years 
Science  Master,  Hull  Grammar  School.  Lecturer  in  Electricity  and 
Physiology  at  the  Young  People's  Christian  and  Literary  Institute, 
Hull. 

W.  J.  Sell.  S.  Ruhemann. 

H.  J.  H.  Fenton.  W.  T.  N.  Spivey. 

C.  T.  Heycock. 

Briinnich,  Johannes  Christian, 

Agricultural  College,  Gatton,  Queensland. 
Chemist  to  the  Department  of  Agriculture,  Queensland.  Student 
for  three  years  of  the  Chemical  Faculty  of  the  Polytechnic  School  in 
Zurich,  1879 — 1881.  For  several  years  Analyst  in  Bohemian  Sugar 
Factories.  For  ten  years  Chemist  and  Mill  Manager  of  the  Colonial 
Sugar  Refining  Company's  Sugar  Mill  at  Homebush. 

A.  Alexander  Ramsay.  Thos.  Steel. 

T.  W.  Walton.  Jas.  Morison. 

F.  B.  Guthrie. 

de  Castro,  John  Paul, 

Ford  House,  Redruth,  Cornwall. 
Principal  of  and  Lecturer  in  Inorganic  Chemistiy,  Metallurgy,  and 
Mineralogy,  at  the  Redruth  School  of  Mines.     1890—1892,  Student 
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in  Laboratory  and  School  of  Chemistry,  Margate,  G.  E.  Tweedie, 
F.C.S.,  Principal.  1892 — 1895,  Student  in  the  Cambridge  University 
Chemical  Laboratory.  Passed  Parts  I.  and  II.  of  Special  Examination 
in  Chemistry  for  B.A.  degx-ee.  1895 — 1897,  worked  in  the  Metal- 
lurgical Laboratories  of  the  Koyal  School  of  Mines,  S.K.,  and 
obtained  Certificate  for  passing  in  final  examination  in  Metallurgy 
and  Assaying. 

W.  C.  Roberts-Austen.  H.  J.  H,  Fenton. 

W.  J.  Sell.  G.  D.  Liveing. 

S.  Ruhemann.  Henry  C.  Jenkins. 

F.  II.  Xevilk. 

Chapman,  David  Leonard, 

Hulme  Hall,  Plymouth  Grove,  Manchester. 
Demonstrator,    Owens    College.        B.A.,    Oxford     (Final    Honours 
School  in  Chemistry  and  Physics)  Demonstrator  at  the  Owens  College, 
Manchester,  in  Chemistry. 

H.  B.  Dixou.  G.  H.  Bailey. 

W.  H.  Perkin.  E.  J.  Russell. 

D.  S.  Jerdan. 

Crouch,  William  Samuel, 
Colombo,  Ceylon. 
Pharmaceutical  Chemist  and  member  of  the  Pharmaceutical  Society 
of  Great  Britain.     Formerly  Student  in  the  Pharmaceutical  Society's 
School    of    Chemistry.      Now   Laboi\atory  Manager   to   the   Colombo 
Apothecaries  Company. 

Charles  Ekin.  Edward  F.  Harrison. 

M.  Carteighe.  Walter  Hills. 

W.  Watson  Will.  E.  J.  Millard. 

Robert  Haselwood  Jones.  J.  C.  Stead. 

Ernest  Goulding. 

Cunnington,  Alfred  Valentine, 
Christ's  College,  Cambridge. 
Scholar  of  Christ's  College.     Natural  Sciences  Tripos,  Part  I.,  June, 
1897.     Natural  Sciences  Tripos,  Part  II.,  June,  1898.     Carrying  out 
Research  work  to  Dr.  S.  Ruhemann. 

S.  Ruhemann.  R.  S.  Morrell. 

W.  A.  Shenstooe.  A.  Hutchinson, 

M.  M.  Pattison  Muir.  R.  H.  Adie. 

Davidson,  William  Brown, 

29,  Bedford  Street,  Liverpool. 
M.A.,   B.Sc,    Ph.D.,   Private  Research   Assistant   to    Professor  J. 
Campbell  Brown.     Contiibutions  to  Chemical   Science: — (1)  "Inter- 
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action  of  1  :  2-Diketones  with  Primary  Amines  of  the  General  Formula- 
R'-CH,-NH,."  By  F.  E.  Japp,  F.R.S.,  and  W.  B.  Davidsoo,  M.A.. 
B.Sc,  Trans.  Chem.  Soc,  1894,  pp.  32 — 47.  (2)  "  Condensation  of 
Benzile  with  Ethylic  Malonate."  By  F.  R.  Japp  and  W.  B.  Davidson. 
Trans.  Chem.  Soc,  1895,  pp.  132— 139.  (3)  "  Ueber  Diazophenole."  By 
A.  Hantzsch  undW.  B.  Davidson.  £er.,  29,1522—1536.  (4)  "Physiko- 
chemische  Untersuchungen  nber  Diazoniumsalze,  Diazoniumhydrat  und 
normale  Diazotate."  By  W.  B.  Davidson  und  A.  Hantzsch,  Ber.,  31, 
1612 — 1648.  (5)  "Inaugural  Dissertation  zur  Erlangung  der  Doctor- 
wUrde."  Wiirzburg,  February,  1898,  pp.  155.  Was  engaged  for  a 
year  (1893-94)  as  Private  Research  Assistant  to  Professor  Japp, 
Aberdeen. 

J.  Campbell  Biown.  AV.  Collingwood  Williams. 

Charles  A.  Kohu.  F.  R.  Japp. 

John  Harger.  T.  S.  Murray. 

Dickson,  Samuel, 

The  Kraal,  Elm  Road,  New  Maiden. 
Analytical  Chemist.  I  have  acted  as  chief  assistant  Chemist  to 
Messrs.  Stanger  and  Blount,  of  Broadway,  Westminster,  for  the  last 
11  years,  and  in  their  laboratory  have  carried  out  many  technical 
investigations  and  analyses  of  structural  materials,  Avaters,  soils,  clays 
and  metalliferous  minerals  for  the  Crown  Agents  for  the  Colonies  and 
other  Government  Departments. 

W.  Harry  Stanger.  W.  J.  Atkinson  Butterfield. 

Bertram  Blount.  Leonard  M.  Nash. 

H.  Wilson  Hake.  A.  Dupre. 

Drake,  Francis  Alfred, 

Rivington  and  Blackrod  Grammar  School,  Horwich,  Lanes. 
Teacher  of  Chemistry.     Have   taken    the    degree    of    Bachelor    of 
Science,   London   (1895)  ;   have  been  a  Teacher   of   Chemistry   for   5 
years,  and    am    much    interested    in   the    advancement    of    Chemical 
Science  and  Teaching. 

Chas.  Mills.  Richard  Berncastle. 

Gerald  T.  Moody.  A.  Lapvjorth. 

William  J.  Pope.  Arthur  Marshall. 

Ferguson,  James  Edward, 

26,  Connaught  Road,  Stroud  Green,  London,  N. 

Analytical  Chemist  and  Assayer.   Student  in  Chemistry  during  four 

sessions,  under  Prof.   Isaac   S.    Scarf,  F.I.C.,   F.C.S.,   at  the   City   of 

London  College,  White  Street,  E.C.     Hold  the  following  Certiticates 

from  H.M.  Dept.  of  Scieuce  and  Art,  viz.,  1st  class  Theoretical  In- 
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organic  Chemistry,  advanced  stage ;  1st  class  Practical  Inorganic 
Chemistry,  advanced  stage;  1st  class  Theoretical  Metallurgy, advanced 
stage;  and  2nd  class  Practical  Metallurgy,  advanced  stage.  Also  two 
Certificates  granted  by  the  Council  of  the  City  of  London  College, 
viz.,  2nd  class  Theoretical  Inorganic  Chemistry,  and  1st  class  Prac- 
tical Inorganic  Chemistry.  Over  6  years'  experience  in  Analytical 
Chemistry,  as  assistant  to  Mr.  Edwd,  Riley,  F.I.C.,  F.C.S.,  of  2,  City 
Road,  London,  E.G.,  and  2  years  Chief  Chemist  to  the  company 
working  the  Ifoyal  Iron  Ore  Mines  in  the  Island  of  Elba,  Italy. 
Presently  Analytical  Chemist  and  Assayer  to  a  firm  of  mineral 
merchants  in  London. 

Edwd.  Riley.  Harold  W.  Harrie. 

William  H.  Martin.  F.  W.  Daw. 

Isaac  S.  Scarf.  E.  J.  Jackman. 

Gardner,  Edward, 

27,  Thnrlow  Road,  Hampstead,  KW. 
Technical  Chemist.     I  have  studied  Inorganic  and  Organic  Chem- 
istry   for  3  years   at  the  City  and    Guilds    Technical  College,   Fins- 
bury,    and    have    been    engaged  for   3  years  as  Chemist  to    Messrs. 
Johnson,  Matthey  &  Co. 

George  Matthey.  Francis  H.  Carr, 

R.  Meldola.  M.  0.  Forster. 

R.  C.  T.  Evans. 
Goldsmith,  John  Naish, 

Rock  House,  Tunbridge  Wells. 
Chemist  to  the  British  Xylonite  Co.,  Manningtree,  Essex.     Bachelor 
of    Science  in  Chemistry    (Victoria),  1894.     Ph.D.  Heidelberg,  1898. 
Dissertation  "  Uber  Me'I'Ph-3-Cyclohexenon-5,"  «fec. 
H.  B.  Dixon.  G.  H.  Bailey. 

D.  S.  Jerdan.  W.  A.  Bone. 

W.  H.  Perkin.  J.  F.  Thorpe. 

W.  T.  Laicrence. 
Hadley,  B.  B., 

The  Green,  Calne,  Wilts. 
Science  Master  and  Superintendent  of  Agricultural  Experiments  to 
the  Wilts  County  Council.  Head  Master  Calne  Technical  School.  I 
have  lectured  on  Chemistry  for  the  last  15  years,  and  conducted 
classes  in  Practical  Chemistry  for  the  last  12  years.  I  am  in  charge 
of  the  Agricultural  Experimental  Stations  at  Quemerford,  Lickhell, 
and  the  Sands  under  the  Wilts  C.C. 

Chapman  Jones.  W.  Palmer  Wynne. 

G.  S.  Newth.  Fredk.  Wm.  Brown. 

A.  E.  Tutton. 
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Hartridge,  Alfred, 

14,  Broad  Street,  Oxford. 
B.A.  Exeter  College,  Oxford.     1st  Class  in  Final  School  of  Natural 
Science  (Chem.),  1897.     Engaged  in  teaching  and  research. 
John  Conroy.  John  Watts. 

W.  W.  Fisher.  J.  E.  Marsh. 

D.  H.  Nagel.  Y.  H.  Veley. 

Haworth,  John, 

4,  Horsdon  Terrace,  Tiverton,  Devon. 
Public  Analyst  and  Teacher  of  Chemistry.     Public  Analyst  to  the 
Borough  of  Tiverton,  and  for  9  years  Demonstrator  of  Chemistry  in 
the  laboratory  of  Blundell's  School,  Tiverton. 

Morris  W.  Travers.  A.  H.  Mitchell. 

Frank  Scudder.  William  G,  White. 

H.  E.  Eoscoe. 

Hendry,  Alexander  Garden, 

14,  Avenell  Road,  London,  W. 
Laboratoi-y    Manager    to    Messrs.   Lorimer  &,    Co.,   Manufacturing 
Chemists,    London.      Pharmaceutical    Chemist,    1st    class    Advanced 
Organic    Chemistiy,    1st    class    Advanced    Inorganic,    Heriot    Watt 
College,  Edinburgh. 

Frederick  E.  Holloman.  F.  Stanley  Kipping. 

William  Duncan.  W.  H.  Perkin,  jun. 

Alex.  Gunn.  John  Fleet. 

Pete7'  MacEwan. 

Holroyd,  George  "William  Eraser, 

10,  Kensington  Garden  Terrace,  London. 
Student  of  Chemistry.     Fell  Exhibitioner  of  Christ  Church,  Oxford. 
First  class  in  Chemistry  in  the  School  of  Natural  Science.     Has  worked 
for  2  years  in  Munich  under  Professor  v.  Baeyer. 

A.  Vernon  Harcourt.  Frank  Clowes. 

John  Conroy.  D.  H.  Nagel. 

P.  Elford. 

Howe,  Walter, 

45,  Spring  Gardens,  Bradford, 

Brewer  and  Chemist.     Have  attended  Courses  of  Lectures  on  both 

Theoretical    and    Practical    Chemistry.       Am    member    of    Yorkshire 

Institute  of  Brewing,  and  was  on  committee  from  commencement  until 

I  resigned  last  year.     Being  interested  in   practice   and  science  of 
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brewing,  am  desirous  of  keeping  in  touch  with  the  latest  developments 
of  the  chemistry  of  the  subject. 

Alex.  K.  Miller.  Chas.  William  Sutton. 

Arthur  W.  Rogers.  Alfred  Gordon  Salamon. 

J.  A.  Fawcett.  A.  Hadley. 

Basil  P.  Wigan. 

Hill-Jones,  Thomas, 

Eagle  Wharf  Road,  London. 
Manufacturing  Chemist.  Succeeded  grandfather  and  father  in 
business  of  Chemical  Manufacturers.  Studied  Chemistry  at  Birkbeck 
Institute,  London,  and  worked  in  laboratory  at  the  works.  Had 
charge  of  all  departments  of  manufacture  until  succeeded  father  as 
head  of  the  business. 

Frederic  H.  Bowman.  T.  A.  Beid. 

F.  E.  Bowman.  Francis  Henry  Tate. 

E.  Douzard. 
Jordan-Smith,  Benjamin, 
42,  King's  Road,  Reading. 
Science  Master    in    Longton  Endowed    School,  and    Instructor    in 
Chemistry  to  the  Longton  Corporation's  Technical  Classes.     Associate 
of  the  Royal  College  of  Science  in  Chemistry. 

T.  E.  Thorpe.  Walter  Palmer. 

W.  Palmer  Wynne.        Thomas  Turner. 
A.  E.  Tutton. 

Kay,  Reginald  Arundale, 

7,  The  Causeway,  Cambridge. 

Agriculturist.       Member  of    the    Royal  Agricultural    College,    by 
Examination.     Student  at  above  in  Analytical  Chemistry. 

Edward  Kinch.  John  A.  Yoelcker. 

Cecil  Cooke  Duncan.  T.  A.  Dickson. 

John  Stewart  Remington.  James  Jluir. 

Mascarenhas,  John  Charles, 

35,  Harold  Road,  Upton  Park. 
Analytical  Chemist,  ifec.  Student  of  Theoretical  and  Practical  Chem- 
istry for  7  years  at  City  of  London  College.  Holder  of  2  Advanced 
Certificates  in  Chemistry,  and  still  prosecuting  the  study  of  Organic 
Chemistry.  Student  of  Physics.  Engaged  in  the  analysis  of  minerals, 
lire.  Have  a  good  knowledge  of  Pharmaceutical  Chemistry  and  Materia 
Medica. 

Isaac  S.  Scarf.  E.  J.  Jackman, 

Horace  V.  Buttfield.  Charles  A.  West. 

Vivian  B.  Lev:es. 
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Nightscales,  Thomas  Arthur, 
Tynemouth  Street,  Hull. 
Assistant  Laboratory  Manager  and  Analyst  for  Messrs.  Allison, 
Johnson  and  Foster,  Limited,  Hull.  Pupil,  G.  Carr-Robinson,  Esq., 
F.C.S.,  F.I.C.,  ifcc,  Hull.  Assistant  12  months  of  Mr.  Luxton,  Chemist, 
Hull  Municipal  Technical  Schools.  At  present  engaged  in  Analytical 
and  Technical  work  in  connection  with  Pharmacy. 

Thomas  Tyrer.  Fred.  E.  Johnson. 

Harry  Thompson.  G.  Carr-Robinson. 

H.  Irving  Foster.  Edward  G.  Gravill. 

Pollard,  William, 

Hitchin,  Herts. 
Temp.  Assistant  Geologist,  Geological  Survey.  "Acidmetrische 
Bestimmung  d.  Molybdansaiire  "  (Sentert  and  Pollard,  Z.  Anorg.  Ch., 
8,  296).  "  Atomgewicht  d.  Molybdans  "  (Sentert  and  Pollard,  Z.  Anorg. 
Ch.,  8,  439).  "Note  on  Lead  Tetracetate  "  (Hutchinson  and  Pollard, 
Trans.  Chem.  Soc,  1893,  63,  1136).  "Lead  Tetracetate  and  the 
Plumbic  S\lts"  (Hutchinson  and  Tollard,  Trans.  Chem.  Soc,  1896, 
69.  212). 

M.  M.  Pattison  Muir.  W.  T.  N.  Spivey. 

S.  Ruhemann.  T.  B.  Wood. 

A.  Hutchinson.  R.  S.  Morrell. 

Ray,  John  Armstedt,  jun.,  B.A., 
15,  ISTassau  Street,  Dublin. 
Analytical  and  Pharmaceutical  Chemist.   Has  been  a  Student  in  the 
Dublin   University    Laboratory    for   two    years,    and    is   engaged   in 
Pharmaceutical  practice. 

J.  Emerson  Reynolds.  Emil  A.  Werner. 

G.  Percy  Bailey.  Chas.  R.  C.  Tichhorne. 

Harry  Carter  Draper. 

Rich,  Edmund  Milton, 

7,  Therapia  Road,  Honor  Oak,  S.E. 
Science    Master.      A.  C.  G.  I.      Science  Master    Colfe   Grammar 
School. 

Henry  E.  Armstrong.  William  Jackson  Pope. 

Edwin  C.  Jee.  William  A.  Davis. 

Thomas  Martin  Lowry,  Gerald  T.  Moody. 

W.  Palmer  Wynne. 
Rigg,  Gilbert, 

Tudor  Villa,  Bryn  Road,  Swansea. 
Chemist  and  Managing  Director.    Nine  years  as  student,  assistant, 
and  manager  in  the  laboratory  of  Dr.  C.  A.  Barghardt,  Analytical 
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Chemist,  of  Manchester.  Student  of  Chemistry  and  Prizeman  in  Min- 
eralogy at  Owens  College,  Manchester.  Co-patentee  with  Dr.  Burghardt 
in  a  process  for  treating  refractory  ores  of  zinc  and  other  metals, 
and  Managing  Director  of  the  Manchester  Zinc  and  Copper  Co.,  Ltd. 
formed  to  work  the  same. 

Edw.  Schunck.  David  Watson. 

George  J.  Allen.  Walter  Ratcliffe. 

J.  Carter  Bell. 

Rofe,  Henry  John, 

8,  Powis  Square,  Bayswater,  W. 
Civil  Engineer.       B.  A..   Balliol  College,  Oxford,  with  Honours  in 
Chemistry.     Interested  in  the  application  of  Chemistry  to  Engineering. 
A.  Vernon  Harcourt.  John  Conroy. 

D.  H.  Nagel.  C.  J.  Baker. 

William  E.  Moss. 

Sand,  Henry  J.  S., 

2,Cantlo\ves  Ed.,  Camden  Sq.,N.  W.  (or  Tieckstrasse  12,  Dresden). 
At  present  engaged  in  research  work  at  the  Chemical  Laboratory  of 
University  College,  London.  Studied  Chemistry  from  1892  to  1894  at 
the  Royal  Saxon  Polytechnic  of  Dresden,  and  afterwards  at  the  Federal 
Swiss  Polytechnic  of  Zurich  till  1896.  After  that  engaged  in  a  research 
on  nitroso-bodies,  at  Ziirich,  till  the  end  of  1897,  the  results  of  which 
appeared  in  my  Inaugural  thesis.  Holder  of  the  Diploma  of  the  Ziirich 
Polytechnic,  and  of  the  degree  of  Doctor  of  Philosophy  of  the  Uni- 
versity of  Ziirich. 

William  Ramsay.  Frank  Collingridge. 

J.  Wallace  Walker.  A.  M.  Kellas. 

Edward  C.  Cyril  Baly. 

Seligman,  Richard, 

15,  Queen's  Gate  Gardens,  London,  S.W. 
Recently  engaged  in  research  at  the  Central  Technical  College,  and 
shortly  proceeding  to  work  under  Professor  Curtius,  Associate  of  the 
City  and  Guilds  of  LonioQ  Institute,  after  having  speat  three  years 
in  the  Chemistry  Department  of  the  Central  Technical  College  under 
Professor  Armstrong. 

Henry  E.  Ai^msti'ong.  .  Rudolph  Messel. 

William  A.  Davis.  Gerald  T.  Moody. 

Edwin  C.  Jee.  Sidney  Williamson. 

Senior,  George,  B.A.  (London), 

"Arwendon,"  Abergele,  North  Wales. 
Certificated  Teacher.     Science  Master  of  Abergele  County  School. 
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Have  taught  Chemistry  in  Higher  Grade   Schools   at   Kochdale   and 
Nottingham,  and  also  at  Aberayron  County  School,  for  over  12  years, 

Thos.  W.  Berry.  W.  B.  Hards. 

Wm.  A.  Knight.  Gerald  G.  Quinn. 

Duncan  T.  Richards.  Herbert  Entwistle. 

Smiles,  Samuel,  jun.,  B.Sc, 
Fairoak,  Beckenham,  Kent. 
Chemist.        Research    Student    in     University    College    Chemical 
Laboratory. 

William  Ramsay.  G-.  Nevill  Huntly. 

Morris  W.  Travers.  A.  M.  Kellas. 

Edward  C.  Cyril  Baly.  Frank  Collingridge. 

Steuart,  Basil, 

Broxburn,  near  Edinburgh. 
Chemist.    Studied  Chemistry  under  D.  E,.  Steuart,  F.I.C.,  Broxburn, 
and  Prof.  Gibson,  Heriot  Watt  College,  Edin.     Have  worked  all  day 
in  chemical   laboratory   for  last   4  years.      Now   Assistant  Chemist, 
Broxburn  Oil  Works. 

J.  Gibson.  D.  R.  Steuart. 

John  E.  Mackenzie.  William  S.  Anderson. 

Robert  Irvine. 
Walton,  Ambrose, 

"  Gledholt,"  Lower  Broughton  Road,  Broughton. 
Chemical  Manufacturer.  Now  proprietor  of  the  firm  of  Walton, 
Jackson  and  Co.,  "Globe  Chemical  Works,"  late  "Aqueduct  Works," 
Marple.  I  have  been,  for  the  3  years  ending  1897,  manager  of 
A.  Walton  and  Co.'s  Chemical  Works  of  Longwood,  Milnsbridge, 
and  Manchester,  For  2  years  Secretary  to  John  McCall  and  Co.,  Ltd., 
Chemical  Manufacturers,  Manchester.  I  have  studied  the  theory  of 
Chemistry  as  applied  to  my  bx'anch  of  the  industry,  and  am  still  prose- 
cuting researches  in  various  directions. 

Harry  Grimshaw.  Hy.  Ellison,  jun. 

C.  Sordes  Ellis.  George  H.  Hurst. 

H.  F.  A.  Wigley. 

Woods,  Charles  William  Tuthill, 

St.  Kilda,  Tudor  Road,  Upper  Norwood,  London. 
Science  Master,  Grammar  School,  Ashby-de-la-Zouch.     (Mr.  Woods 
was  Senior  Scholar  of  his  year  in  Natural  Science  at  Sidney  Sussex 
College,   Cambridge,    but    was    prevented    by   illness    from    taking   a 
degree.— F.  H.  N.) 

F.  H.  Neville.  G.  German, 

C.  T.  Heycock.  aS'.  liuhemann. 

J/.  M.  Pattison  Muir. 


237 

Young,    John  Henry,  B.Sc, 

115,  BirmiDgham  Road,  Oldbury,  Near  Birmingham. 
Assistant  Chemist  at  Aluminium  Co.,  Ltd.,  Oldbury,  and  Teacher  of 
Chemistry  at  Wednesbmy  Technical  School,  1893-6.  Chemical  Honours 
Student  at  Owens  College,  Manchester,  June,  1896.  Obtained  degree 
of  B.Sc.  in  Honours  School  of  Chemistry,  September-,  1896,  and  at 
present  Assistant  Chemist  in  Aluminium  Co.,  Ltd.,  Oldbury,  August, 
1897,  and  at  present  Teacher  of  Chemistry  Wednesbury  Technical 
School. 

H.  B.  Dixon.  A.  William  Gilbody. 

W.  H.  Perkin,  jun.  T.  E.  Thorpe. 

A.  Harden. 

The  following  Certificates   were  authorised  by  the   Council   under 
Bye-law  I  (3). 

Carroll,  Charles  Robert, 

Hyderabad,  Deccan,  India. 
Surgeon  and  Chemical  Analyst  to  the  Government  of  His  High- 
ness   the    Nizam    of    Hyderabad.       Lecturer    on    Chemistr}'    in    the 
Hyderabad  Medical  School.     Licentiate  in  Medicine  and  Sui'gery  of 
the  University  of  Madras. 

Wyndham  R.  Dunstan, 


Miller,  William  Lash,  B.A.,  Ph.D., 

Chemical  Laboratory,  The  University  of  Toronto. 
Demonstrator  of   Chemistry,  the  University   of  Toronto,  Toronto, 
Canada.     Publications  :   Dissertation  1890.     Zeit.  pliys.  Cliem.,  1892  ; 
Journal  of  Phys.   Chem.,   1897.     Demonstrator  in  the  University   of 
Toronto  since  1891. 

William  H.  Pike.  W.  Hodgson  Ellis. 

Frank  T.  Shutt. 


Wilder,  Frederick  Louis, 

Villa  Nova  de  Lima,  Minas  Geraes,  Brazil. 
Analytical  Chemist.  Six  years  assistant  in  Chemical  Laboratory, 
Charterhouse  School,  Godalming,  Surrey,  Rev.  S.  D.  Titmas,  Master. 
Chemist  to  D.  C.  Griflfiths,  Esq.,  Assayer  to  Bank  of  England.  Chief 
Chemist  to  St.  John  del  Rey  Mining  Co.,  Brazil.  Associate  of  Institute 
of  Mining  and  Metallurgy,  London.  Member  Society  of  Chemical 
Industry,  London. 

T.  H.  Lee. 


238 


RESEARCH  FUND. 

A  meeting  of  the  Research  Fund  Committee  will  be  held  in 
December.  Applications  for  grants,  accompanied  by  full  particulars, 
should  be  received  by  the  Secretaries  not  later  than  December  5tb. 
Forms  of  application  can  be  obtained  from  the  Assistant-Secretary, 
Chemical  Society,  Burlington  House,  W. 


NOTICE  TO  AUTHORS. 


As  the  Proceedings  go  to  press  on  the  Monday  after  each  ordinary 
Meeting  of  the  Society,  the  announcement  of  papers  for  the  next 
Meeting  cannot  be  made  in  this  publication  unless  the  papers  are  in 
the  hands  of  the  Secretaries  by  noon  on  that  day. 


At  the  next  meeting,  on  December  1st,  there  will  he  a  Ballot  for 
the  Election  of  Fellows,  and  the  following  paper  will  be  communicated. 

'■The  oxidation  of  polyhydric  alcohols  in  presence  of  "  :."  By 
H.  J.  H.  Fenton,  M.A.,  and  H.  Jackson,  B.A.,  B.Sc. 
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December  1st,  1898.  Professor  Dewar,  F.R.S.,  President,  io  the  Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Samuel 
William  Allworthy,  The  Manor  House,  Antrim  Road,  Belfast;  John 
Frank  Blackstraw,  Holly  Bank,  Marton,  Chelford,  Cheshire ;  Henry 
Cort  Harold  Carpenter,  109  Banbury  Road,  Oxford ;  Frank  Cope, 
30  Leeds  Road,  Dewsbury  ;  Thomas  James  Cozens,  The  Grammar 
School,  Middleton-in-Teesdale,  Co.  Durham ;  Samuel  Godfrey  Hall, 
19  Ab^fciaeen  Park,  Highbury,  N,  ;  Thomas  Anderson  Henry, 
37  Chelsea  Gardens,  S.W.  ;  Thomas  Luxton,  4  Cavendish  Square, 
Margaret  Street,  Hull;  James  Roberts,  jun.,  43  Great  Western 
Road,  Glasgow  ;  Frederick  William  Skirrow,  Graystongill,  Bentham, 
Lancaster;  Charles  Emerique  Szarasy,  19  Weymouth  Street,  Portland 
Place,  W. ;  Thomas  Wilson  Wormell,  184  Burrage  Road,  Plumstead, 
S.E. 

A  ballot  for  the  election  of  Fellows  was  held,  and  the  following 
were  subsequently  declared  duly  elected. 

Hugh  Poynter  Bell,  B.  A.  ;  Reginald  Arthur  Berry  ;  Walter  Birkett ; 
Thomas  Henry  Boardman,  B.A.  ;  Marston  Taylor  Bogert,  A.B.,  Ph.B.  ; 
Arthur  Brooke,  B.A.  ;  Johannes  Christian  Briinnich ;  John  Paul 
de  Castro;  Charles  Robert  Carroll ;  David  Leonard  Chapman,  B.A.  ; 
William  Samuel  Crouch ;  Alfred  V.  Cunnington,  B.A.  ;  W.  Brown 
Davidson,  M.A.,  Ph.D. ;  Samuel  Dickson ;  Fi-ancis  Alfred  Drake, 
B.Sc.  ;  James  Edward  Ferguson ;  Edward  Gardner ;  John  Naish 
Goldsmith,  B.Sc,  Ph.D. ;  E.  B.  Hadley  ;  Alfred  Hartridge,  B.A.  ; 
John  Haworth  ;  Alexander  Garden  Hendry  ;  George  W.  F.  Holroyd, 
B.A. ;  Walter  Howe  ;  Thomas  Hill-Jones  ;  Benjamin  Jordan-Smith  ; 
Reginald  Arundale  Kay  ;  John  Charles  Mascarenhas  ;  William  Lash 
Miller,  B.A.,  Ph.D. ;  Thomas  Arthur  ISTightscales  ;  William  Pollard, 
B.A.,  Ph.D.  ;  John  Armsttdt  Ray,  jun.,  B.A. ;  Edmund  Milton  Rich  ; 


240 

Gilbert  Eigg  ;  Henry  John  Rofe,  B.A.  ;  Henry  J.  S.  Sand,  Ph.D. ; 
Richard  Seligman  ;  George  Senior,  B.A.  ;  Samuel  Smiles,  jun.,  B.Sc.  ; 
Basil  Steuart ;  Ambrose  Walton  ;  Frederick  Louis  Wilder  ;  Charles 
William  Tuthill  Woods  ;  John  Henry  Young,  B.Sc. 

The  following  papers  were  read  : —  ^tx-  ' 

144.  "The  oxidation  of  polyhydric  alcohols  in  presence  of  iron." 
By  Henry  J.  Horstman  Fenton,  M.A.,  and  Heni-y  Jackson,  B.A.,  B.Sc. 

In  continuation  of  the  study  of  ^  the  influence  of  ferrous  iron  on 
the  oxidation  of  various  hydroxy-compounds,  the  authors  are  engaged 
in  investigating  the  behaviour  of  various  alcohols,  and  the  present 
communication  gives  an  account  of  the  results  which,  so  far,  have 
been  obtained. 

The  monhydric  alcohols  (methylic,  ethylic,  propylic,  isopropylic, 
and  amylic),  under  the  conditions  employed,  give  entirely  negative 
results  either  in  presence  or  absence  of  iron.  But  in  the  case  of  all 
the  polyhydric  alcohols  examined  (ethylene  glycol,  glycerol,  erythritol, 
mannitol,  dulcitol,  and  sorbitol)  it  is  found  that  the  presence  of 
ferrous  iron  exerts  a  remarkable  influence  on  oxidation  by  means  of 
hydrogen  dioxide.  In  the  absence  of  iron,  practically  no  change  is 
produced,  but,  in  its  presence,  very  considerable  rise  of  temperature 
occurs  in  all  cases,  and  the  alcohol  is  vigorously  oxidised. 

Ethylene  glycol  yields  glycoUic  aldehyde,  but  apparently  no  glyoxal. 
With  glycerol,  the  product  appears  to  be  glyceraldehyde  with 
little  or  no  dihydroxyacetone.  From  erythritol,  a  product  yielding 
erythrosazone  is  obtained,  and  mannitol  gives  mannose.  The  yields, 
generally,  are  remarkably  good  as  compared  with  those  obtained  by 
oxidation  with  nitric  acid,  kc,  and  in  this  way  it  is  easy  to  obtain 
mannose  directly  from  mannitol  without  first  preparing  the  hydr- 
azone.     The  authors  are  attempting  to  isolate  tetrose  in  a  similar  way. 

As  in  the  case  of  tartaric  acid,  it  is  found  that  certain  of  these 
polyhydric  alcohols  may  be  similarly  oxidised  by  atmospheric  oxygen 
in  presence  of  ferrous  iron  and  of  sunlight. 

145.  "  The  occurrence  of  hyoscyamine  in  the  Hyoscyamus  muticus  of 
India."     By  Wyndham  R.  Dunstan  and  Harold  Brown. 

The  authors  find  that  the  stem  and  leaves  of  the  Indian  Hyos- 
cyamus muticus  contain  about  O'l  per  cent,  of  hyoscyamine,  and  that 
the  alkaloid  can  be  extracted  in  a  pure  state  from  this  plant  more 
readily  than  from  ordinary  henbane.  The  plant  is  fairly  abundant  in 
the  Punjab  and  Beluchistan,  and  is  likely  to  prove  of  value  both  as 
a  drug,  and  as  a  source  of  hyoscyamine. 
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Discussion. 

Professor  Dunstan,  in  reply  to  Mr.  Groves,  Mr.  David  Howard, 
and  Mr.  Page,  said  it  was  possible  that  age  and  climate  might  have 
some  influence  in  changing  the  hyoscyamine  and  forming  other 
mydriatic  alkaloids.  There  was  every  reason  to  believe  that  the 
physiological  action  of  the  drug  was  principally  due  to  the  alkaloid 
it  contains,  and  not  to  any  other  constituent. 

Dr.  W.  H.  Perkin,  F.R.S.,  then  took  the  Chair,  and  the  following 
paper  was  read  : — 

146.  "The  comparative  colour  of  the  vapour  of  iodine  in  gases  at 
atmospheric  pressure  and  in  a  vacuum."  By  James  Dewar, 
LL.D.,  F.R.S. 

Recently,  having  had  occasion  to  compare  iodine  with  other  sub- 
stances as  a  means  of  obtaining  vacua  in  the  construction  of  vessels 
used  for  the  storage  and  manipulation  of  liquid  air  in  low  temperature 
research,  some  facts  about  the  behaviour  of  the  vapour  of  iodine  have 
been  observed  which  deserve  to  be  recorded.  Pure  iodine  in  the  solid 
state  is  usually  stated  to  be  perfectly  opaque  to  light,  but  this  is  not 
the  character  of  iodine  distilled  and  condensed  on  a  surface  of  glass  at 
temperatures  between  -  180°  and  -  190°  in  vacuum  test  tubes  or 
bulbs  by  the  use  of  liquid  air.  Under  such  conditions,  it  is  easy  to 
get  transparent  films  of  iodine  of  varying  grades  of  thickness  showing 
brilliantly  the  colours  of  thin  plates  by  reflection,  and  to  keep  them 
permanently  as  long  as  the  low  temperature  is  maintained.  The  first 
addition  of  liquid  air  to  the  vacuum  bulb  or  test  tube  containing 
excess  of  solid  iodine  causes  instant  pi'ecipitation  of  an  opaque  film, 
but  this  can  be  avoided  by  cooling  the  iodine,  which  has  been  caused 
to  sublime  to  the  lower  part  of  the  outer  test  tube  or  bulb,  by  a  pre- 
liminary treatment  with  a  little  solid  carbon  dioxide. 

In  this  condition,  when^  the  inner  surface  of  the  vacuum  vessel 
is  cooled  with  liquid  air,  the  iodine  can  only  deposit  from  an  atmo- 
sphere of  great  tenuity,  and  when  a  given  thickness  of  deposit  is 
reached,  any  increase  can  be  stopped  by  removing  the  vessel  from  the 
liquid  carbon  dioxide  and  placing  it  in  liquid  air.  In  the  same  way, 
films  of  other  substances  can  be  deposited  which  may  be  useful  in  the 
examination  of  many  physical  problems.  Stas  says  that  pure  iodine 
gives  no  visible  vapour  at  the  ordinary  temperature,  but  this 
is  contrary  to  the  author's  experience.  Samples  of  iodine,  ob-, 
tained  from  cuprous  iodide,  from  iodoform,  and  from  solution  of 
iodine  in  potassium  iodide,  and  in  sufficient  quantity  to  ensure  satura- 
tion, gave,  in  half-litre  flasks,  a  visible  colour  to  the  atmosphere  at  the 
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ordinary  temperature.  When,  however,  a  similar  flask  containing  the 
same  iodine  was  exhausted  of  air,  the  colour  of  the  atmosphere  was 
markedly  less,  and  this  distinction  remained  even  when  the  flasks  were 
heated  side  by  side  in  a  water  bath.  If  the  iodine  vapour  diffused 
into  an  atmosphere  of  carbon  dioxide,  hydrogen,  or  oxygen,  in  similar 
flasks,  instead  of  into  air,  the  colour  remained  the  same ;  but  in  all 
cases  it  was  much  more  marked  than  in  one  from  which  the  gaseous 
atmosphere,  other  than  iodine,  had  been  in  great  part  removed  by  the 
air  pump.  No  change  in  the  mode  of  filling  the  air  and  vacuum  flasks 
made  the  difference  in  colour  disappear,  although  a  dozen  flasks  have 
been  filled  from  time  to  time.  No  change  in  the  character  of  the  results 
was  effected  by  subliming  the  iodine  from  anhydrous  baryta  and  keeping 
it  in  flasks  for  months  with  excess  of  the  latter,  nor  was  any  apparent 
difference  produced  when  the  flasks  containing  the  baryta  were 
repeatedly  heated  at  the  boiling  point  of  water.  This  seems  to  prove 
that  neither  water  vapour  nor  hydrogen  iodide  has  anything  to  do 
with  the  cause  of  the  difference  in  colour  of  the  iodine  vapour  in  the 
air  and  vacuous  flasks.  It  is  not  necessary  to  use  flasks,  as  two  lengths 
of  glass  tubing,  an  inch  or  less  in  diameter  and  a  foot  or  more 
in  length,  when  heated  side  by  side  in  a  steam  or  water  bath,  show 
the  difference  of  colour. 

To  obtain  an  approximate  value  of  the  tension  of  the  saturated 
vapour  of  iodine  at  about  the  ordinary  temperature,  a  Rankine 
formula  of  two  terms  was  calculated,  taking  the  known  pressure  at 
58-r  as  4-9  mm.  and  that  at  113-8°  as  87  mm.     These  gave:— (1) 

OgJQ 

log    P  =  9"3635 — ^  mm.     If,    however,  the   tension   at   85°   and 

114-1°  are  selected  for  calculation,  (2)  log  P=  10-0392  ^1^  mm.,  where 

T  is  the  absolute  temperature.  From  formula  (1)  the  tensions  in 
mm.  of  mercury  at  0°  and  11°  are  respectively  0"07  and  0-18. 
The  weight  of  iodine  in  a  litre  would  thus  become  about  1  and  1*94 
milligrams  at  0°  and  1 1°  respectively.  In  order  to  check  this  calculation, 
the  quantity  of  iodine  required  to  saturate  a  litre  of  dry  air  at  0°  and 
11°  was  determined  by  passing  a  slow  current  of  air  over  a  column  of 
the  substance  and  subsequently  absorbing  the  iodine  from  the  saturated 
air  by  passing  it  thi'ough  a  caustic  potash  solution.  The  alkaline 
solution,  after  acidifying,  was  titrated  with  sodium  thiosulphate. 
The  results  of  the  experiments  were  as  follows  : — 


0° 

Milligrams 

per  litre. 

0-24 

Pressure  in  mm. 
of  mercury. 

0017 

11° 

1-25 

0-087 

30° 

4-70 

0-358 

243 

In  each  case,  the  calculated  tension  is  less  than  that  deduced  from 
the  first  vapour  pressure  equation.  The  values  approach  those  given  by 
Arctowski  {Zeit.  Anorg.  Chera.,  1896,  12,  427)  as  a  deduction  from  his 
experiments  on  the  volatilisation  of  iodine.  From  this,  it  would  follow 
that  the  second  equation  for  the  tension  is  the  better.     In  the  liquid 

state,  the  tensions  are  well  represented  by  (3)  log  P=  7'924  "^         mm. 

From  formula  (2).  the  molecular  latent  heat  of  solid  iodine  is 
14430  units,  and  for  the  liquid  condition  from  (3)  the  value  is  10653. 
The  experimental  value  of  the  latent  heat  of  liquid  iodine  given  by 
Favre  is  6000  units.  From  this,  it  would  follow  that  the  latent  heat 
of  volatilisation  requires  to  be  redetermined.  It  is  interesting  to 
observe  that  the  number  of  heat  units  required  to  dissociate  the 
molecule  of  iodine  is  28500,  or  roughly,  twice  the  calculated  latent 
heat  of  the  solid. 

The  various  experiments  recorded  lead  to  the  conclusion  that  the 
phenomenon  is  a  real  one,  although  some  factor  that  has  been 
neglected  may  explain  it;  at  any  rate,  it  is  difficult  to  avoid  getting  the 
result.  Assuming  it  to  be  true,  its  explanation  then  remains  to  be 
considered.  It  is  well  known  that  the  vapour  pressure  in  a  vacuum 
is  often  greater  than  in  air  at  atmospheric  pressure.  On  the  other 
hand,  Professor  J.  J.  Thomson,  in  his  work  entitled  Application  of 
Dynamics  to  Physics  and  Chemistry,  p.  169,  discusses  this  very  question. 
He  shows  that  the  effect  of  the  pressure  of  an  inert  gas  must  be  to 
raise  the  vapour  pressure  of  a  substance  diffusing  into  it  above  that 
produced  by  the  diffusion  of  the  same  substance  into  a  vacuous  space. 
Taking  the  equation  which  he  there  developed  as  being  applicable  to 
iodine,  the  difference  between  the  two  conditions  of  pressure  should 
amount  to  ^~q  of  the  whole.  Now  the  question  arises  whether  this 
amount  is  sufficient  to  explain  the  difference  of  colour  or  whether  it 
is  necessary  to  bring  in  other  factors  which  may  operate,  such 
as  solution  of  solids  in  gases  under  pressure,  dissociation,  or  want  of 
equilibrium.  Further  experiments  will  be  required  before  a  definite 
answer  can  be  given. 

Hannay  and  Hogarth  first  showed  that  alcohol  vapour  above  its 
critical  point,  and  therefore  at  a  pressure  above  60  atmospheres,  can 
dissolve  solids  like  potassium  bromide  or  iodide,  and  Cailletet,  a 
little  later,  found  that  liquid  carbon  dioxide  was  dissolved  by  air 
under  high  compression.  Dr.  Villard  has  recently  made  a  series  of 
experiments  on  the  same  subject,  in  which  he  proves  that  bromine  and 
iodine  dissolve  in  air  or  oxygen  under  high  compression.  He  says : 
"  L'iode  se  dissout  egalement  en  quantite  sensible  dans  I'oxygene,  mais 
le  phenomene  n'est  bien  visible  qu'a  partir  de  100  atmospheres  et  dans 
des  tubes  de  5  millimetres  de  diametre  au  moins." 
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The  experiment  exhibited  would  appear  to  show  that  the  pressure  of 
one  atmosphere  is  sufficient  to  produce  a  sensible  difference  of  colour 
in  the  case  of  iodine  vapour  diffused  in  air  and  in  a  vacuum.  For 
the  present,  it  may  be  regarded  as  a  lecture  illustration  of  the 
rapidity  of  volatilising  iodine  in  an  air  space  as  contrasted  with  a 
vacuous  one. 

Discussion. 

Dr.  Thorpe  thought  that  the  phenomenon  which  the  President  had 
brought  to  the  notice  of  the  meeting  was  highly  interesting  and  sug- 
gestive. It  seemed  to  him,  after  watching  the  experiment  shown  to 
them  daring  its  whole  course,  that  the  character  of  the  colour  of  the 
resulting  vapours  was  so  markedly  different  as  to  lead  to  the  inference 
that  something  more  than  a  mere  dilution  of  colour  due  to  an  actual 
difference  in  the  amount  of  vapour  present  had  occurred.  He  could 
not  help  comparing  the  phenomenon  with  the  well-known  difference 
in  colour  of  various  solutions  of  iodine  in  alcohol,  carbon  disulphide, 
chloroform,  &c.,  and  thinking  that  molecular  dissociation  was  taking 
place.  Perhaps  in  this  connection  it  might  be  worth  while  to  make 
a  comparative  spectroscopic  study  of  the  vapours  in  the  two  con- 
ditions. 

Professor  P.  D.  Brown  said  that  he,  too,  had  remarked  the  much 
browner  colour  of  the  iodine  vapour  in  the  vacuous  tube.  Remem- 
bering the  fact  that  iodine  in  brown  solutions  is  iu  a  different 
molecular  condition  from  that  in  violet  solutions,  it  seemed  probable 
that  the  vapours  in  the  two  tubes  were  also  in  different  molecular 
conditions. 

With  regard  to  the  suggestion  that  the  iodine  was  in  some  way 
dissolved  in  the  gas,  he  stated  that  one  of  his  students  in  New  Zealand 
had  ascertained  that  equal  volumes  of  different  gases  at  the  same 
temperature  and  pressure  took  up  exactly  equal  quantities  of  iodine, 
whereas  it  was  probable  that  if  iodine  dissolved  in  a  gas  as  a  solid 
dissolves  in  a  liquid  differences  in  solubility  would   have  been  found. 

Mr.  Elworthy,  in  reference  to  the  solubility  of  solids  in  gases  at 
temperatures  above  their  critical  points,  and  under  pressure,  said  that 
when  in  Bombay  he  gave  instructions  for  some  vulcanised  rubber  to 
be  placed  in  a  vessel  with  carbon  dioxide  at  about  5  or  6  atmospheres 
pressure ;  instead  of  this,  about  5  pounds  of  the  gas  were  introduced 
into  a  vessel  usually  employed  to  contain  15  pounds  of  liquefied  carbon 
dioxide.  At  temperatures  below  the  critical  point  a  certain  amount  of 
liquefied  gas  would  have  been  present,  but  as  the  temperature  was 
between  87°  and  90°  F.,  the  gas  was  in  the  condition  of  a  vapour  under 
pressure.  On  opening  the  vessel  and  allowing  the  gas  to  escape,  it  was 
found  that  practically  all  the  sulphur   had   beeu  dissolved  out  of  the 
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rubber,  the  surface  of  which  was  covered  with  a  thin  crust  of  sulphur 
crystals. 

Mr.  L.  M.  Jones  asked  whether  any  attempt  had  been  made  to 
determine  the  actual  concentration  of  the  iodine  in  the  two  cases  ;  and 
also  whether  the  apparent  solubility  of  a  solid  in  gas  at  high  pressure 
might  not  be  actually  due  to  the  increase  of  vapour  pressure  predicted 
by  Professor  J.  J.  Thomson. 

Dr.  Tbavers  pointed  out  that  the  critical  phenomena  observed  when 
the  air  confined  over  liquid  carbon  dioxide  was  compressed  at  constant 
temperature  could  not  be  produced  by  conditions  similar  to  those 
which  were  present  in  the  case  of  the  iodine  and  air.  When  air  was 
compressed  in  contact  with  any  liquid,  it  dissolved  and  produced  a 
mixture  of  constantly  decreasing  critical  temperature.  Consequently, 
supposing  that  sufficient  air  were  present,  it  should  in  any  case  be 
possible  by  exerting  sufficient  pressui-e  to  produce  a  mixture  whose 
critical  temperature  was  the  temperature  of  the  expei-iment.  The 
phenomenon  could  have  nothing  to  do  with  the  solution  of  the  solid  or 
liquid  in  the  gas. 

Dr.  FoRSTER  inquired  whether  iodine  had  been  imprisoned  in 
atmospheres  other  than  a  mixture  of  nitrogen  and  oxygen.  If,  as 
was  suggested,  the  phenomenon  in  question  is  a  case  of  solution, 
differences  in  appearance  similar  to  that  subsisting  between  solutions 
of  iodine  in  alcohol  and  in  carbon  disulphide,  might  be  expected  in  tubes 
containing  iodine  enclosed  with  various  inert  gases. 

The  President,  in  reply,  said  that  the  spectroscope  had  not  been 
used  in  his  experiments,  and  bearing  in  mind  the  character  of  the 
absorption  spectrum  of  iodine,  he  anticipated  it  would  be  difficult  to 
obtain  any  information  as  to  the  character  of  the  phenomenon  by  its 
employment.  The  possibility  of  dissociation  had  not  escaped  atten- 
tion, having  been  mentioned  in  the  paper.  All  that  he  could  say  was 
that  at  present  he  could  not  specifically  state  that  the  difference  in 
the  behaviour  of  iodine  under  the  two  conditions  was  due  to  one  or 
other  of  the  possible  causes  to  which  he  had  referred.  Iodine  enclosed 
in  tubes  containing  gases  such  as  carbon  dioxide,  nitrogen,  hydrogen, 
and  oxygen  gave  appearances  indistinguishable  from  those  observed  in 
similar  tubes  containing  air. 


NOTICE  TO  AUTHORS. 


As  the  Proceedings  go  to  press  on  the  Monday  after  each  ordinary 
Meeting  of  the  Society,  the  announcement  of  papers  for  the  next 
Meeting  cannot  be  made  in  this  publication  unless  the  papers  are  in 
the  hands  of  the  Secretaries  by  noon  on  that  day. 


246 


At  the  next  meeting,  on  Thursday,  December  15th,  the  following 
papers  will  be  communicated  : — 

"  The  interaction  of  ethylic  sodiomalonate  and  mesityl  oxide."  By 
Arthur  W.  Crossley,  Ph.D. 

"  Derivatives  of  camphoric  acid,  Part  III."  By  F.  Stanley 
Kipping,  D.Sc,  F.R.S. 

"Synthesis  of  a^^-trimethylglutaric  acid."  By  W.  H.  Perkin,  jun., 
and  J.  F.  Thorpe. 
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December  15th,  1898.  Professor  Dewar,  F.R.S.,  President,  in  the 
Chair. 

Mr.  H.  P.  Bell  was  formally  admitted  a  Fellow  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Sfcuart 
Blofeld,  4,  Camden  Gardens,  "West  Kensington  Park,  W. ;  Bertram 
H.  Bowles,  53,  Dunsmure  Road,  Stamford  Hill,  N. ;  Thomas  John 
Cheater,  6,  Boutflower  Road,  Wandsworth  Common,  S.W.  ;  George 
Ward  Hedley,  2,  St.  Luke's  Villas,  Cheltenham  ;  Harold  Octavius 
Knight,  Westfield  Villa,  Barton-on-Humber  ;  Dudley  Northall- Laurie, 
56a,  Pall  Mall,  S.W. ;  James  McCracken,  580,  Govan  Road,  Govan, 
N.B.  ;  John  O'SuUivan,  742,  Nicola  Street,  Vancouver  City,  B.C. ; 
Arthur  Lee  White,  29,  Huron  Road,  Upper  Tooting,  S.W, 

The  following  papers  were  read  : — 

147.  "The  interaction  of  ethylic  sodiomalonate  and  mesityl  oxide." 
By  Arthur  W.  Crossley. 

Attempts  to  prepare  dihydrocamphoric  acid  synthetically  have  so 
far  proved  unsuccessful  [Trans.,  1898,  73,  23).  Isobutylene  dibromide 
does  not  condense  with  ethylic  sodiomethylmalonate,  nor  mesityl  oxide 
with  ethylic  sodiomalonate,  in  the  expected  manner.  The  thick,  oily 
product  obtained  in  the  latter  case  cannot  be  distilled  in  a  vacuum 
without  partial  decomposition  ;  when  hydrolysed  with  alcoholic  potash, 
it  yields  a  dibasic  acid,  C^gHg^O^,  which  crystallises  from  acetone  in 
colourless,  transparent,  lustrous  prisms  belonging  to  the  monosym- 
metric  system,  and  melts  at  148 — 148  "5°,  the  upper  part  of  the 
capillary  tube  becoming  covered  with  a  red  film.  The  ethylic  salt 
sepp  rates  from  light  petroleum  in  thick,  transparent,  lustrous  prisms, 
which  usually  are  twinned  and  apparently  belong  to  the  monosym- 
metric  system.     It  melts  at  59*5 — 60°,  boils  at  252°  in  air  without 
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decomposition,  and,  on  hydrolysis,  yields  the  original  acM.  The  silver 
salt  crystallises  from  water  in  feathery  needles. 

Sodium  amalgam  is  without  action  on  the  acid.  Bromine  readily 
converts  it  into  a  d{bromo-deviva.tive,  C^ijIIg^O^Br^  or  C^gHjjO^Brj, 
which  crystallises  from  dilute  alcohol  in  colourless,  glistening  leaflets 
containing  SHgO,  and  melts  with  slight  decomposition  at  171°.  On 
treatment  with  hydrogen  bromide,  a  dihydrohromide,  CjgHggO^Bro,  is 
obtained,  which  crystallises  in  transparent  prisms,  melts  at  169°  with 
decomposition,  and  is  reconverted  into  the  acid,  CjgH2404,  by  inter- 
action with  alcoholic  potash. 

The  acid  is  readily  oxidised  by  alkaline  potassium  permanganate  in 
the  cold,  and  when  the  product  is  treated  with  chromic  acid,  an  acid 
melting  at  89°  is  obtained.  It  is  hoped  that  a  study  of  its  oxidation 
products  will  give  some  clue  to  the  constitution  of  the  substance. 


148.  "The  interaction    of  ethylic   malonate    and  acetylene  tetra- 
bromide  in  presence  of  sodium  ethoxide."     By  Arthur  W.  Crossley. 

This  investigation  was  undertaken  in  the  hope  that  ethylic  disodio- 
malonate  and  acetylene  tetrabromide  would  interact  according  to  the 
equation,  CoH.Br^  +  2Na.C(C0oEt).,  =  (COoEt)oC:CH-  CHICiCOoEt)^ 
+  4NaBr,  as  the  product,  on  hydrolysis  and  subsequent  heating,  should 
yield  muconic  acid,  COoH-CHICH-CHICH-COoH,  from  which  tetra- 
bromadipic  acid  could  be  prepared  for  the  purpose  of  investigating 
its  behaviour  with  weak  alkalis. 

The  reaction  does  not  take  place  as  expected,  and  is  of  a  complicated 
nature,  the  two  main  products  being  tribromethylene,  CHBrlCBro, 
and  tetrethylic  acetylenetetracarboxylate ;  during  its  progress 
acetylene  is  given  off,  and  tarry  products  are  also  formed  from  which 
no  definite  chemical  compound  could  be  isolated. 

The  acetylene  tetrabromide  used  was  prepared  from  acetylene 
generated  from  calcium  carbide  by  the  action  of  water,  and  purified 
by  Willgerodt's  method  {Ber.,  1895,  28,  2108).  It  boiled  at  151° 
under  54  mm.  pressure,  and  was  a  clear,  colourless,  highly  refractive 
liquid. 

0-1548  gave  0-3353  AgBr.     Br  =  92-18. 

CjHjBr^  requires  Br  =  92*48  per  cent. 

Acetylene  tetrabromide  (1  mol.)  was  added  to  a  mixture  of  sodium 
(2  mols.)  dissolved  in  absolute  alcohol  and  ethylic  malonate  (2  mols.), 
and  after  the  violent  reaction  had  somewhat  moderated,  the  whole 
was  heated  on  a  water  bath  for  1|  hours.  Water  was  added  to  the 
resulting  dark,  reddish-green,  feebly-acid  product,  and  the  whole 
extracted  with  ether.     Ou   washing  the  ethereal  extract  with  water. 
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the  greater  portion  of  the  red  colouring  matter  (from  which  the  tarry 
products  alluded  to  were  obtained)  was  removed,  and  also  a  small 
quantity  of  a  green  solid  containing  sodium  and  organic  matter. 
When  boiled  with  acids,  this  green  substance  partially  dissolved, 
forming  a  red  solution,  which  was  again  turned  green  by  addition  of 
an  alkali ;  but  the  amount  was  too  small  for  investigation.  On  dis- 
tilling the  residue  from  the  dried  ethereal  extract,  fractions  were 
obtained  boiling  at  65 — 80°  and  at  225 — 230°  under  47  mm.  pressure  ; 
and  not  more  than  0'5  c.c.  passed  over  between  these  limits. 

The  fraction  boiling  at  65 — 80°  under  47  mm.  pressure  contained 
tribromethylene,  CHBrlCBrg.  This  clear,  colourless,  heavy  liquid, 
amounting  to  63  per  cent,  of  the  total  ethereal  extract,  was  repeatedly 
fractionated  at  the  ordinary  pressure,  and  nearly  the  whole  passed 
over  between  164 — 166°;  the  residue,  when  heated  above  this  tem- 
perature, gave  off  bromine  and  hydrogen  bromide,  and  consisted 
probably  of  some  unchanged  acetylene  tetrabromide.  On  analys^is 
the  fraction  boilincr  at  164 — 166°  gave  the  foUowinoj  numbers. 

O  D  O 

0-3410  gave  07251  AgBr.     Br  =  90-47. 

CHBrlCBrg  requires  Br  =  90-56  per  cent. 

The  substance  was  further  characterised  by  converting  it  into  penta- 
bromethane  by  the  direct  addition  of  bromine.  The  resulting  solid 
crystallised  from  alcohol  in  long,  white,  glistening  needles  melting  at 
55—55-5°. 

0-2656  gave  0-5887  AgBr.     Br  =  94-31. 

CHBr^'CBrg  requires  Br  =  94- 11  per  cent. 

The  fraction  boiling  at  225 — 230°  under  47  mm.  pressure  con- 
tained tetrethylic  acetylenetetracarboxylate.  This  fraction  solidified 
almost  completely.  It  was  spread  on  a  porous  plate,  and  then  purified 
by  recrystallisation  from  light  petroleum  boiling  at  60 — 80°,  from 
which  it  separated  in  long,  white,  silken  needles  melting  at  75 — 76°. 

0-1518  gave  0-2936  CO^  and  0-0940  H,0.     0  =  5276;  H  =  6-87. 
(C02Et)2CH-CH(C02Et)2  requires  0  =  52-83,  H  =  6-91  per  cent. 

Although  the  conditions  under  which  the  reaction  was  carried  out 
were  varied  to  some  extent,  the  same  results  were  always  obtained. 

149.  "  Derivatives  of   camphoric  acid.    Part   III."     By  F.  Stanley 
Kipping,  D.Sc,  F.R.S. 

This  paper  contains  an  account  of  the  preparation,  properties,  and 
transformations  of  a  number  of  compounds  which  have  been  obtained 
from  TT-bromocamphoric  acid,  and  is  a  continuation  of  previous  work 
{Trans.,  1896,  69,  913;  Kipping  and  Pope,  Trans.,  1897,  71,  963). 
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ft-i«-Dibromocamphoric  acid,  7ri«-dibromocamphoric  anhydride  and 
TT-bromocamphanic  acid  have  been  already  briefly  described  (Proc, 
1895,  11,  211). 

WTr-Chlorohromocam2:)horic  anhydride,  CgHjoClBr<C/-,p>^0,  is  obtained 

by  treating  7r-bromocamphoric  acid  with  phosphorus  pentachloride, 
and  then  passing  chlorine  into  the  product  heated  at  100°.  It  crys- 
tallises in  large,  orthorhombic  prisms  melting  at  214 — 215°,  and 
resembles  the  corresponding  dibromo-compound  in  ordinary  properties. 

WTT-Chlorohrornocamjyhoric  acid,  CgH-[9ClBr(C0oH)o,  can  be  prepared 
by  heating  its  anhydride  with  concentrated  nitric  acid  ;  it  is  a  colour- 
less, crystalline  compound  melting  at  about  197°,  and  is  very  like  the 
dibromo-acid  in  all  respects. 

When  WTT-chlorobromocamphoric  anhydride  is  boiled  with  dilute 
acetic  acid,  it  is  converted  into  a  7r-bromocamphanic  acid,  identical 
with  the  compound  melting  at  176 — 177°,  obtained  by  the  decom- 
position of  TTW-dibromocamphoric  anhydride. 

Methylic  TT-hromocam'phanate,  COgMe'CgH^oBr^C!  i  ,  is  easily  ob- 
tained from  the  corresponding  acid  by  the  ordinary  methods ;  it  crys- 
tallises in  orthorhombic  prisms,  melts  at  87 — 88°,  and  dissolves  freely 
in  most  of  the  ordinary  organic  solvents. 

TT-Bromocamphanamide,    'S'Si^'QO'G^-^.^v<C^  i    ,   is  produced  when 

7rM;-dibromoeamphoric  anhydride  is  left  in  contact  with  aqueous  am- 
monia, and  can  also  be  prepared  from  methylic  7r-bromocamphanate  in 
a  similar  manner ;  it  crystallises  in  transparent  needles  melting  at 
161—162°. 

The  action  of  alkalis  on  7r^t•-dibromocamphoric  anhydride  results  in 
the  formation  of  hydroxy-cis-7r-camphanic  acid  {Trans.,  1896,  69,  913), 
but  when  the  anhydride  is  heated  with  an  aqueous  solution  of  silver 
nitrate,  it  is  partly  converted  into  the  y-lactone  of  hydroxycamphotri- 
carboxylic  acid  (loc.  cit.)  ;  the  last-named  compound  is  also  formed 
when  TT-bromocamphanic  acid  is  boiled  with  an  aqueous  solution  of 
silver  nitrate. 


150.  "  Synthesis  of  a;8/S-triinethylglutaric  acid."     By  W.  H.  Perkin, 
jun.,  and  J.  F.  Thorpe. 

This  acid,  which  is  especially  interesting  on  account  of  the  fact  that 
Balbiano  {Ber.,  1895,  28,  2161)  obtained  it  by  simple  reactions  from 
camphoric  acid,  may  be  prepared  synthetically  in  the  following  way. 

Ethylic  cyanacetate  is  digested  in  alcoholic  solution  with 
sodium   ethylate    and    ethylic    dimethylacrylate,    and    the    product, 
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which  contains  the  sodium  compound  of  ethylic  a-cyano-j^^-dimethyl- 
glutarate,  CO,Et(CN)C]!^a-CMe^- CH^-COoEt,  is  treated  with 
methylic  iodide.  The  resulting  etlvjlic  a.-cyano-afB^-trimethylglutarate, 
C02Et(CN)CMe-CMeo-CH2-COoEt,  a  colourless  oil  boiling  at  181° 
under  25  mm.  pressure,  yields  on  hydrolysis  apjB-triinethylylutarimide, 

CMe.,<CpTT^y  [p^^-NH,   which    crystallises     in   long    needles   and 

melts  at  126°. 

alBp-Trimethylglutaric  acid,  COgH-OHMe-CMeo-CH^/CO.^H,  is 
obtained  from  this  imide  by  heating  with  hydrochloric  acid  at  200°; 
it  melts  at  88°,  gives  an  anhydride  melting  at  82°,  and  an  anilic  acid 
melting  at  150°,  and  is,  in  all  its  properties,  identical  with  the  acid 
obtained  from  camphoric  acid  by  Balbiano. 

151.  "  Hydrolysis  of  methylic  and  ethylic  y-eyanoacetoacetates  and 
their  derivatives.     Part  I."     By  W.  Trevor  Lawrence. 

A  preliminary  account  is  given  of  the  results  obtained  in  an 
investigation  which  had  for  its  primary  object  the  preparation  of 
unsymmetrically  disubstituted  ethylic  acetonedicarboxylates,  but  has 
led  to  the  discovery  of  a  new  series  of  acids. 

Methylic  y-cyanodimethylacetoacatate,  CN'CHo*  CO'CMe./  COgMe, 
is  the  chief  product  of  the  interaction  of  methylic  y-bromodimethylaceto- 
acetate  with  potassium  cyanide  in  ethereal  solution.  It  boils  at  1 2  6 — 128° 
under  18  mm.  pressure.  On  treatment  in  ethylic  alcohol  solution  with 
dry  hydrogen  chloride,  it  yields  an  oil,  C02Et-CHCl-CO-CMe.;,-C02Et, 
which  boils  at  146 — 150°  under  40  mm.  pressure,  and  when  hydrolysed 
with  concentrated  hydrochloric  acid  is  converted  into  aa-dimethyl- 
/3-hydroxyglutaconic  acid.  Sodium  amalgam  does  not  reduce  the 
nitrile  under  the  varied  conditions  employed,  but  converts  it  into 
dimethylmalonic  acid. 

Methylic  y-cyanodimethylacetoacetate  is  hydrolysed  rapidly  by 
concentrated  hydrochloric  acid,  and  converted  quantitatively  into  a 
substance  which  is  regarded  provisionally  as  aa-dimethyl-[i-hydroxy- 
glutaconic  acid,  C02H'CHIC(OH)*CMe2'C02H,  although  several  of 
its  reactions  are  difficult  to  explain  if  the  formula  adopted  is  correct. 
Thus,  the  compound  remains  unchanged  on  boiling  with  sulphuric  and 
with  nitric  acids,  is  not  affected  by  potassium  permanganate  at  60°, 
and  gives  no  coloration  with  ferric  chloride.  The  acid  crystallises 
from  water  in  prisms,  melts  at  214°,  and  distils  at  245°.  The 
hydrogen  silver  salt,  C-HgOgAg,  and  the  corresponding  copper  and  zinc 
salts  have  been  obtained.  The  aniline  salt  melts  at  122°.  The 
dimethylic  salt,  C02Me-CH:C(OH)-CMe2-C02Me,  crystallises  in 
needles,  melts  at  104°,  and  boils  at  285°.     The  acetyl  derivative  melts 
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at  136^,  and  the  benzoyl  derivative  at  208°.  When  the  acid  is  treated 
with  phosphorus  pentabromide  and  the  product  poured  into  methylic 
alcohol,  the  methylic  salt  of  a  bromo-dex'ivative  is  obtained  which,  on 
hydrolysis  with  hydrobromic  acid,  yields  aa-dimethylglutaconic  acid. 

aa- Diviethylglutaconie  acid,  CO^H*  CHICH-CMeo'COgH,  is  also  ob- 
tained by  the  reduction  of  dimethylhydroxyglutaconic  acid  with 
hydriodic  acid  at  130°  in  sealed  tubes.  It  crystallises  from  water  in 
prisms,  melts  at  148°,  and  is  not  reduced  by  sodium  amalgam  in  the 
cold. 

The  following  compounds  have  also  been  prepared  : — Ethylic  y-bromo- 
methylethylacetoacetate,  CH2Br'C0*CMeEt*C0oEt,  boiling  at  164° 
under  75  mm.  pressure ;  ethylic  y-cyanomethylethylcicetoacetate, 
CN-CHg-CO-CMeEt-CO.Et,  boiling  at  158°  under  35  mm.  ;  aa-viethyl- 
ethyl-^-hydroxyglutaconic  acid,  C02H'CH:C(OH)-CMeEt-C02H,  melt- 
ing at  164°;  ethylic  y-6romo(Ziei/iyZace<o«ce^«/e,  CHgBr'CO'CEtg'COgEt, 
boiling  at  180°  under  100  mm.  pressure;  ethylic  y-cyanodiethylacetoacetate, 
CN'CH^'CO-CEtg'CO^Et,  boiling  at  158°  under  75  mm.  pressure; 
aa-diethyl-/3-hydroxyglutaconic  acid,  C02H*CHIC(OH)*OEt2*  COgH, 
melting  at  159°. 

Different  results  are  obtained  by  the  hydrolysis  of  these  nitriles  by 
means  of  sulphuric  acid  and  of  methyl  alcoholic  potash ;  moreover, 
the  products  of  the  reduction  of  the  hydroxyglutaconic  acids  with 
hydriodic  acid  differ  with  the  conditions  ;  the  author  is  engaged  in 
investigating  these  reactions,  as  well  as  the  behaviour  of  the  y-nitriles 
of  ethylic  acetoacetate  and  its  derivatives  generally. 


ADDITIONS  TO  THE  LIBRARY. 
I.  Donations, 

Fresenius,  H.  Geschichte  des  chemischen  Laboratoriums  zu 
Wiesbaden  wahrend  der  zweiteu  25  Jahre  seines  Bestehens.  4to. 
Pp.  XX -h  128,  with  a  frontispiece  and  2  plans,  l.p.     Wiesbaden  1898. 

From  the  Author. 

van't  Hoff,  J.  H,  Lemons  de  Chimie  Physique.  Premiere  Partie. 
La  Dynamique  Chimique.  Traduit  par  M.  Corvisy.  8vo.  Pp.  263. 
Paris  1898.  From  the  Publishers. 

Mitchell,  A.  H.  Quantitative  Practical  Chemistry.  Part  L, 
Elementary  Stage.  Pp.  70.  Part  J  I.,  Advanced  Stage  Quantitative 
(Volumetric)  and  Qualitative  Analysis.     Pp.  76.     Reading.     1898. 

From  the  Author. 

Williams,  C.  W.  The  Combustion  of  Coal  and  the  Prevention  of 
femoke  Chemically  and  Practically  Considered.     Part  the  First.     Pp. 
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xii  + 158  +  xxvi.     8vo.    LondoB  and  Liverpool.    Second  edition,  1841. 
(With  a  volume  of  plates.)  From  Prof.  Meldola. 

"Williams,  C.  W.  Plates  illustrative  of  the  Combustion  of  the 
Gaseous  Portion  of  Coal,  and  of  the  Modes  by  which  it  may  be  effected 
in  Furnaces.  Lithographed  in  colours  by  George  Smith  and  Co. 
14  plates  (7  folding),     Liverpool  1841.  From  Prof.  Meldola. 

II.  Bxj  Purchase. 

Boltzmann,  Ludwig.  Vorlesungen  liber  Gastheorie.  I.  Theil.  8vo. 
Pp.  viii  +  204.     Leipzig  1896.     (In  progress.) 

Classen,  A.  Handbuch  der  analytischen  Chemie.  I.  Theil 
Qualitative  Analyse.  FUnfte,  vermehrte  und  verbesserte,  Auflage. 
8vo.     Pp.  xii  +  242.     Stuttgart  1896.     (In  progress.) 

Maercker,  M.  Handbuch  der  Spiritusfabrikation.  Siebente,  vcll- 
standig  neubearbeitete  Auflage.  Mit  216  in  den  Text  gedruckten 
Abbildungen.     Pp.  xxiv  +  783^     Berlin  1898. 

Meyer,  Victor,  und  Jacobson,  Paul.  Lehrbuch  der  organischen 
Chemie.  ZweiterBand.  Erste  Abteilung,  Pp.  i  +  320.  Leipzig  1895. 
Zweiter  Abt.     8vo.     Pp.  321 — 576.     Leipzig  1896.     (In  progress.) 

Neumann,  Bernhard,  Theorie  und  Praxis  der  analytischen  Elek- 
trolyse  der  jMetalle.     8vo.     Pp.  viii  +  224.     Halle  a.-S.  1897. 

Neumeister,  R.  Lehrbuch  der  physiologischen  Chemie  mit  Be- 
riicksichtigung  der  pathologischen  Verhaltnisse.  Zweite  Auflage. 
Pp.  xviii  +  927.     Mit  1  lithographischen  Tafel.     Jena  1897. 

Schafer,  E.  A.  Text-book  of  Physiology.  Yol.  L  Pp.  xviii  +  1036. 
London  1893. 

Tschirch,  A.,  und  Oesterie,  0.  Anatomischer  Atlas  der  Pharmakog- 
nosie  und  jSTahrungsmittelkunde.  Erste  Abteilung.  Tafel  1 — 40. 
4to.     Pp.  iv-i-174.     Leipzig  1896.     (In  progress.) 

Pamphlets. 

Baker,  R.  T.,  and  Smith,  H.  G.  On  the  Essential  Oil  and  the 
presence  of  a  Solid  Camphor  or  Stearoptene  in  the  "  Sydney  Pepper- 
mint," Eucalyptus  piperita,  Sm.  (Bead  before  the  Royal  Society  of 
N.S.  Wales,  August  4,  1897.) 

On  the  "Stringy bark"  Trees  of  N.S.  Wales,  especially  in  regard 

to  their  Essential  Oils.  Part  I.  (Read  before  the  Royal  Society  of 
N.S.  Wales,  July,  1898.) 

Borns,  H.  Die  Elektrochemie  im  Jabre  1897.  (Reprinted  from 
Chemischen  Industrie).     Pp.  75.     Berlin  1898.  From  the  Author. 

Fairley,  Thomas.  On  the  Water  Supplies  of  Yorkshire.  (Reprinted 
from  the  Jourtml  of  the  Fed.  Past,  of  Brevnng,  1898.) 
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Fischer,  F.  Chemische  Technologie  an  den  Universitaten  und 
technischen  Hochschulen  Deutschlands.  8vo.  Pp.  54.  Braun- 
schweig 1898. 

Fresenius,  H.  Zur  Erinnerung  an  R.  Fresenius.  8vo,  Pp.  xviii. 
With  a  Portrait.     Wiesbaden  1897. 

Fresenius,'Th.  W.  Ueber  die  Entwickelung  der  analytischen  Chemie 
in  den  letzten  50  Jahren.     8vo.     Pp.  16.     Wiesbaden  1898. 

Hintz,  Ernst.  Ueber  Gasgliihlicht.  8vo.  Pp.  45.  Wiesbaden 
1898. 

Mathews,  J.  A.  The  Action  of  Nitriles  upon  Aromatic  Acids. 
Easton  1898. 

Spring,  W.  Sur  la  cause  de  I'absence  de  coloration  de  certaines 
eaux  limpides  naturelles.     Bruxelles  1898. 


NOTICE  TO  AUTHORS. 


As  the  Proceedings  go  to  press  on  the  Monday  after  each  ordinary 
Meeting  of  the  Society,  the  announcement  of  papers  for  the  next 
Meeting  cannot  be  made  in  this  publication  unless  the  papers  are  in 
the  hands  of  the  Secretai-ies  by  noon  on  that  day. 


At  the  next  meeting,  on    Thursday,  January  19th,  the    following 
papers  will  be  communicated. 

"  Researches  on  moorland  waters.     I.  Acidity."     By  W.  Ackroyd. 
"a-Ketotetrahydronaphthalene."      By  F.  Stanley  Kipping,  D.Sc, 
F.R.S.,  and  Alfred  Hill. 
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Feb.  18,  1864 

Trans. 

May  7,  1891 

June  15,  1893 

May  7,  1891 

Dec.  3,  1896 

Dec.  3,  1896 

June  16,  1892 

Nov.  19,  1874 

June  4,  1874 

June  19,  1879 

Banner,  Samuel,  Sherwood,  Sefton-park,  Liverpool 
llBannister,  Richard,  59,  Tregunter-road,  S.  Kensington,  S.W. 
Barclay,  Arthur  E.,  95,  Farringdon-street,  B.C. 
Barclay,  John,  B.Sc,  Avenue  Cottage,  near  Bromsgrove,  Worces- 
tershire 
Bardsley,  J.,  F.I.C.,  Church  Works,  Church,  Lancashire 
Barker,  W.  H.,  B.Sc,  Glen  Albyn  Villa,  Bridgend,  South  Wales 
Barklie,  Robert,  Linden  Lodge,  Jordanstovrn,  Belfast 
Barlet,  Stephane,  B.Sc,  47,  Bassett-road,  N.  Kensington,  W 
Bariow,  H.  W.  L.,  M.A.,  M.B.,  Oxon,  Holly  Bank,  Urmston. 

Manchester 
Barlow,  W.  H.,  152,  Osbaldestone-road,  Stoke  Newington,  N. 
Barlow,  William,  HiUfield,  Muswell  Hill,  N. 
Barnes,    Edward    Arthur,    194,     Hammersmith -road,    W. ,    and 

Dynamite  Works,  Zuurfontein,  S.  A.  R. 
llBarnes,  R.  L.,  Phoenix  Chemical  Works,  Hackney  Wick,  N.E. 
Barr,  William  Henry,  M.D.,  Belgrave-place,  Bury 
Barraclough,  William  H.,  F.LC,  Mortomley,  near  Sheffield 
Barralet,  E.  S.,  88,  King  Edward's-road,  S.  Hackney,  N.E. 
Barratt,  J.  Treeby,  Bronheulog,  Mostyn,  North  Wales 
Barret,  Edward  L.,  B.Sc,  8,  Rue  Voltaire,  St.  Germain  en  Laye, 

Seine  et  Oise,  France 
Barrett,  Howard,  M.R.C.S.,  M.R.C.P.,  49,  Gordon-square,  W.C. 
il  Barrows,    Arthur    Edward,     Bloomfield    Iron    Works,    Tipton, 

Staffordshire 
llBarton,  Robert,  Royal  Mint,  Melbourne,  Australia 
Basker,  J.  A.,  Fore-street,  Bridgwater 
Baskerville,  Charles,  B.Sc,  Ph.D.,  University  of  North  Carolina, 

Chapel  Hill,  N.C. 
Bastow,  Frank,  Braithwaite,  Keighley,  Yorks 
llBassett,  Henry,  26,  Belitha- villas,  Barnsbury,  N. 
Bate,  William,  National  Explosives  Co.,  Hayle,  Cornwall 
Bateman,  John,  Messrs.  J.  C.  and  J.  Field,  The  Marsh,  Lambeth.j 

S.E. 
Bater,  Claude  H.,  M.A.,  Inland  Revenue,   120,  Loughborough-j 

road,  West  Bridgford,  Nottingham 
Bathurst,  Charles,  jun.,  B.A.,  3,  Stone-buildings,  Lincoln's  Iniy 

W.C. 
Bay,  L.  H.,  The  Grammar  School,  Carlisle 
Bayliss,  Charles,  EUesmere,  Selly  Park,  near  Birmingham 
Bayly,  F.  W.,  The  Royal  Mint,  E. 
llBayne,  James,  Professor,  Royal  Veterinary  College,  Camden  Town 

N.W. 
llBayne,  William  Thirlwall,  LL.D.,  Brockhill,  Broad  Clyst,  £xet«| 
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Date  of  Election. 


Dec.  4,  1873 

Dec.  2,  1897 

Feb  19,  1891 

Trans. 

Feb.  7,  1861 

Dec.   5,  1867 

Mar.  3,  1864 

Mar.  6,  1890 

April  21,  1887 

AprUl7,  1890 

Trans. 

April  2,  1874 

Trans. 

May  4,  1882 

Feb.  6,  1879 

Trans.  | 

Dec.  19,  1872 

Trails. 

June  18,  1891 

Dec.  6,  1888 

May  7,  1891 

Dec.  2,  1886 

Ti  aus. 

June  20,  1889 

Jan.  19,  1865 

Trans. 

Dec.  3,  1863 

Trans. 

Jan.  17,  1889 

Dec.  4,  1879 

Dec.  17,  1874 

Nov.  19,  1874 

Feb.  17,  1881 

April  15,  1886 

Dec.  15,  1892 

Feb.  20,  1896 

Trans. 

Dec.  4,  1890 

June  21,  1883 

1 

Feb.  16,  1882 

1 

Dec.  5,  1895 

Baynes,  James,  Ph.D.,  F. R. M.S.,  Borough  Analyst's  Office,  Royal 

Chambers,  Scale-lane,  Hull 
Beadle,  A.  A.,  Beadonwell,  Belvedere,  Kent 
Beadle,  Clayton,  The  Rookery,  Belvidere,  Kent 
llBeadnell,  Major  Charles  Edward,  R.A.,  Femside,  Redhill,  Surrey 
Beale,    William    Phipson,    Q.C.,    10,    Xew-court,    Carey-street, 
Lincoln's-inn,  W.C.  ;  and  19,  Upper  Phillimore-gardens,  Ken 
sington,  W. 
llBeanes,  Edward,  Moatlands,  Paddock  Wood,  Kent 
Beardmore,  G.  Russell,  D.P.H.  Camb.,  L.R.C.P.  Lond.,  M.R.C.S. 

Eng.,  L.S.A.,  Warwick  House,  Upper-street,  Islington,  N. 
Beasley,  William  C.  T.,  B.A. ,  Fermain,  St.  Leonards-on-Sea 
Beck,  Charles  R.,  118,  Disraeli-road,  Putney,  S.W. 
llBeckett,  George  Henry,  Wolston,  near  Coventry 
Beckett,  John  Hampden,  Corbar  Hill  House,  Buxton,  Derbyshire 
Bedson,  P.  Phillips,  D.Sc.,M.A.,  University  College,  Newcastle- 

on-Tyne 
llBeilby,  George  T.,  St.  Kitts,  Slateford,  X.B. 
Belbin,  T.  St.  J.,  101,  PiccadiUy,  W. 
Belcher,  John  Hope,  B.  A. ,  Technical  Institute,  Coventry 
Bell,   Albert    Edward,    F.I.C.,    2,    Ellington-villas,    Sherborne, 

Dorset 
Bell,  Chichester  A.,   B.A.,  M.B.   (Dublin),    3,   Mansfield-place, 

Richmond,  Surrey 
Beli,  E.  Wightman,  Spalding 

II  Bell,  J.  Carter,  the  Cliff,  Higher  Broughton,  Manchester 
BeU,  Sir  Lowthian,  Bart.,  F.R.S.,  Rounton  Grange,  Northallerton 
llBeU,  Percy  Carter,  150,  Nassau-street,  New  York,  U.S.A. 
Bemrose,  Joseph,  56,  St.  Famille-street,  Montreal,  Canada 
llBendix,  David,  Sutherland   Lodge,  371,   Romford-road,    Forest 

Gate,  E. 
Benger,    Frederick    Baden,    F.I.C.,    The    Grange,    Knutsford, 
Cheshire 
JlBenjamin,  Marcus,  M.A.,  Ph.D.,  Smithsonian  Institution,  Wash- 
ington, D.C.,  U.S.A. 
Bennert,  Carl,  Ph.D.,  Godesberg,  Germany 
Bensusan,  Arthur  J.,  13,  Lansdo\vne-road,  Kensington-park,  W., 

and  Box  411,  G.P.O.,  Sydney,  N.S.W. 
Bentley,  W.  H.,   B.Sc,   182,  Liverpool-road,   Irlam,  near  Man- 
chester 
Bentz,  Ernest,  5,  Demesne-road,  Whalley  Range,  Manchester 
liBeringer,  Cornelius, 

llBeringer,  John  J.,  Pendarves-road,  Camborne,  Cornwall 
Berkeley,  The  Earl  of,  Foscumbe,  Boar's  Hill,  near  Abingdon 
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Date  of  Election. 


Mar.  6 

1890 

June  15, 

1893 

Feb.  16 

1888 

Dec.  7 

1882 

Dec.  3 

1891 

Dec.  6 

1888 

Mar.  1 

1883 

Trans. 

Dec.  2 

1886 

Mar.  4 

1897 

Dec.  7 

1865 

Feb.  18 

1875 

Mar.  7 

1872 

Dec.  15 

1881 

June  4 

1874 

Feb.  15 

1894 

May  20 

1875 

Trans. 

Aprill7 

1879 

Dec.  2 

1886 

Dec.  18 

1879 

Mar.  5 

1885 

Dec.  G 

1883 

Mar.  6 

1890 

Froc. 

May  15 

1890 

June  3 

1875 

June  16 

1892 

Dec.  4 

1890 

Feb.  20 

1896 

Fel).  19 

1891 

Mar.  6 

1890 

Trans. 

Feb.  2 

1888 

Dec.  20 

1883 

Trans. 

llBerncastle,  Richard,  22,  Aldridge-road  Villas,  Bayswater,  W. 
Berridge,  Douglas  J.  P.,  M.A.,  Oxon,  The  Laboratory,  Malvern 

College 
Berridge,   Henry  Dudley,  M.A.,   Fotheringhay,  Oundle,  North- 
amptonshire 
II  Berry,  Edward  E.,  Villa  Rosa,  Bordighera,  Italy 
Berry,  Thomas  William,  Granville-terrace,  Stone,  Staffordshire 
Berry,  William,  7,  Hampton-park,  Redland,  Bristol 
Be  van,  Edward  J.,  4,  New-court,  Lincoln's-inn,  W.C. 
Bevau,    John   William,    care    of    Sir  James    Murray   and   Co., 

Chemical  Works,  Temple-street,  Dublin 
Bhaduri,  J.  B.,  M.A. ,  Hoogly  College,  Chinsurah,  Bengal,  India 
IjBickerdike,  W.  E.,  Bryers  Croft,  Wilpshire,  near  Blackburn 
Biggart,    J.     W.,     Chemical    Laboratory,     29,    Cathcart-street, 

Greenock 
Biggs,  C.  H.  W.,  140,  Salisbury-court,  Fleet-street,  E.C. 
Bingley,  John,  Northampton 
Bird,  Henry,  Springfield,  Bude,  North  Cornwall 
Bird,  William  Rowland,  12,  Gordon-road,  New  Swindon,  Wilts 
Bischof,  Gustav,  Prof.,  9,  Hythe  Road,  Willesden  Junction,  N.W. 
II Black,  A.  H.,  F.R.G.S.,  St.  John's,  Wakefield 
Blackburn,   Thomas,  Aruba   Phosphaat   Maatschappy,  Curacoa, 

West  Indies 
Blackett,  Cuthbert  R.,  Laboratory,  Swanston-street,  Old  County 

Court,  Melbourne 
Blades,   Clias.   Mountain,   Bay  Villa,   Chester-road,  Northwich, 

Cheshire 
Blair,  Frank  A. ,  Helsiugfors,  Finland 
Blake,    Robert  R.   F.,   Chemical  Department,   Queen's  College, 

Belfast 
Blake,  AVilliam  Henry,  Cleadon  Tower,  near  Sunderland 
IIBlanshard,  Charles  Thomas,  M.A.,   F.I.C.,   3,  Seymour  Villas, 

Totnes 
Bleckly,  Arthur  Sanderson,  Thelwall  Lea,  near  Warrington 
Blenkinsopp,  W.  E.  B.,  15,  Earlsfield-road,  Wandsworth  Common, 

S.W. 
||l>lood,  Maurice,  M.A.,  3,  Stanley  Terrace,  Clifton-road,  Norbiton 
Bloomer,    Frederick   John,    F.  I.C.,    15,    Broderick-road,   Upper 

Tooting,  S.W. 
Blount,  Bertram,  Laboratory,  Broadway,  Westminster,  S.W. 
Bloxam,  Arthur  G.,   F.LC,    The   Goldsmiths'   Institute,    New 

Cross,  S.E.,  and  16,  Bolingbroke-road,  W.  Kensington,  W. 
Bloxam,    W.    Popplewell,    B.Sc,    F.LC,    The    Davy-Faraday 

Laboratory,  Albemarle  Street,  W. 
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Date  of  Election. 


May  16 

1895 

Feb.  2 

1865 

Trans. 

April  21 

1887 

Feb.  20 

1896 

June  3 

1875 

Trans. 

May  5 

1892 

Dec.  2 

1875 

Feb.  7 

1878 

Dec.  6 

1888 

Mar.  18 

1869 

Trans. 

Feb.  1 

1883 

May  4 

1893 

Trans. 

Feb.  16 

1893 

Mar.  1 

1877 

April  17 

1884 

Mar.  17 

1881 

May  16 

1895 

Feb.  2 

1861 

Feb.  15 

1894 

June  16 

1881 

Dec.  15 

1881 

Trans. 

June  16 

1887 

Trans. 

Mar.  6 

1873 

June  15 

1871 

May  15 

1869 

Dec.  2 

1886 

Feb.  15 

1894 

Dec.  3 

1891 

April  20 

1865 

Dec.  6 

1888 

May  3 

1894 

Feb.  20 

1896 

Blumc,    E.,    P.O.    Box   121,    The    Mexican    Gokl    and    Silver 

Recovery  Co.,  Limited,  2a,  de  la  Provideucia  No.  7,  Mexico 

D.F.,  Mexico 
Blunt,  T.  P.,  M.A.,  Tower-place,  Shrewsbury 
Blundstone,  Edwin  Richardson,  B.A.,  Cornwall  Lodge,  Hampton 

Hill,  Middlesex 
Blyde,  J.  E.  A.,  Nether  House,  Ranmoor,  Sheffield 
Blyth,  Alexander  Wynter,  M.R.C.S.,  29,  Norfolk-road,  N.W. 
Blyth,  M.  Wynter,  B.A.,  B.Sc,  29,  Norfolk-road,  N.W. 
llBoake,  A.,  Chemical  Works,  Stratford,  London,  E. 
Bodmer,  Richard,  Analytical  Laboratory,  16,  Southwark-street, 

London,  S.E. 
Bohm,  William  Duusmore,  A.R.S.M.,  F.  I.C.,   49,  Avenue-road, 

Acton,  W. 
IIBolas,  Thomas,  60,  Grove-park-terrace,  Chiswick 
Bond,  Henry  C,  M.A.,  Bromley  Park  School,  Bromley,  Kent 
Bone,  William  Arthur,  D.Sc,  Ph.D.,  Owens  College,  Manchester 
Boone,  W.  T. ,  7,  Albert  Place,  Pittville,  Cheltenham 
Borland,  John,  F.  L.S.,  Etruria,  Kilmarnock 
Borland,  W.  D.,  Beacon  Lodge,  Green-street  Green,  near  Dart- 
ford,  Kent 
llBorns,  Henry,  Ph.D.,  19,  Alexandra-road,  Wimbledon,  S.W. 
IIBorradaile,  L.  A.,  Selwyn  College,  Cambridge 
llBosanquet,  R.  H.  M.,  F.R.S.,  c/o  Messrs.  Castle,  Lamb  andStorr, 

Salisbury-square,  Fleet-street,  E.C. 
Bose,  Prof.  Chuni  Lai,  24,  Mohendro  Bose's-lane,  Calcutta 
Bostock,  G.  H.,  Broadbottom  Hall,  near  Manchester 
Bothamley,    Charles   H.,   F.LC,   Otterwood,   Beaconsfield-road, 

Weston-super-Mare 
Bott,  William,  Ph.D.,  Singapore,  S.S. 
Bottle,  Alexander,  4,  Godwj'u-road,  Dover 
Bottomley,    James,    B.A.,    D.Sc,     Homer-terrace,    220,    Lower 

Broughton-road,  Manchester 
Bottomley,   James  T.,   M.A.,  F.R.S.,  F.R.S.E.,   13,   University 

Gardens,  Glasgow 
Bottomley,  W.  Beecroft,  Ph.D.,  15,  LiUyville-road,  Fulham,  S.AV. 
Boul,    William   Good,    M.A.,    Tideswell  Grammar  School,  near 

Buxton 
Bovell,  John  R.,   Dodd's  Botanical  and   Experimental  Station, 

Barbados 
IIBowdler,  A.  C,  20,  Bank-terrace,  Wellington-street,  Blackburn 
Bower,  Frank,  164,  Marylebone-road,  N.W. 
Bowes,  Harry,  53,  Moss-bank,  Higher  Crumpsall,  Manchester 
Bowley,  J.  J.,  34,  Elm-park-road,  Chelsea,  S.W. 
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Date  of  Election 
Dec.  7,  1893 
Nov.  6,  1862 

Feb.  20,  1896 
Dec.  6,  1894 
May  6,  1897 
April  15,  1869 
May  16,  1895 
Mar.  2,  1876 

June  21,  1888 
Mar.  17,  1881 

Dec.  6,  1894 
Nov.  20,  1890 
Dec.  7,  1882 

June  15,  1882 
Feb.  20,  1896 
Dec.  6,  1883 
May  6,  1897 
Dec.  4,  1890 
May  4,  1893 

April  19,  1883 

Dec.  18,  1884 
Feb.  6,  1890 

Feb.  17,  1898 

April  4,  1889 


Trans. 


Trans. 


Trans. 
Proc. 


Feb. 
Feb. 
Feb. 
Dec. 
Feb. 
Feb. 
Dec. 
June 
Jan. 


6,  1879 

1,  1883 

16,  1893 

18,  1884 

16,  1893 

17,  1898 

16,  1886 

17,  1897 
17,  1884 


May  4,  1876  Trans, 


Trans. 


Bowman,  Frederic  Edmund,  Mayfield,  Knutsford,  Cheshire 
Bowman,    Frederiek   H.,    F.R.A.S.,    F.L.S.,    F.G.S.,   Mayfield, 

Knutsford,  Cheshire 
ilBowman,  H.  L.,  B.A.,  13,  Sheffield-gardens,  Kensington,  W. 
Boyd,  D.  R.,  B.Sc,  Ph.D.,  The  Hartley  College,  Southampton 
Boylan,  A.  H.,  Maythorne,  St.  Mary's-road,  Doncaster 
IIBraby,  Frederic,  Bushey  Lodge,  Teddington 
Bradford,  Henry,  c/o  "W.  H.  Gorringe,  Esq. ,  Woodcote,  Chichester 
II  Bradley,  Nathaniel,  Sunnyside,  10,  College-road,  Whalley  Range, 
Manchester 
Bradshaw,  Charles,  10,  The  Nook,  Barber-road,  Sheffield 
Braga,  J.  F.,   F.G.S.,  F.L.S.,  F.R.G.S.,  1,  Albert- viUas,  High- 

road,  Chiswick 
Brame,  J.  S.  S. ,  Royal  Naval  College,  Greenwich 
Branson,  Charles  F.,  1  AsgCl  Gardens,  Richmond,  Surrey 
Branson,  F.  W.,  14,  Commercial-street,  and  Wynneholme,   Far 

Headingley,  Leeds 
Brauner,  B.,  Ph.D.,  Spalena  ulice,  1,  Prague,  Bohemia 
Bray,  Daniel,  Broadmoor,  Cinderford,  Gloucester 
Briant,  LawTence,  24,  Holborn- viaduct,  E.C. 
Brierley,  James,  12,  Brunswick-square,  Southampton 
Brierley,  John  Thomas,  96,  Bolton-road,  Chorley,  Lancashire 
Briggs,    John   Frederick,    Brooklyn,    Wimbledon    Park    Road, 

Wimbledon,  S.W. 
Briggs,  T.  Lynton,  c/o  Th«  American  Pegamoid  Co.,  Undercliflf, 

Bergen  County,  N.Y.,  U.S.A. 
llBriggs,  William,  32,  Red  Lion-square,  Holborn,  W.C. 
Brindley,     George     F.,     Niagara     Electro-Chemical     Company, 

Niagara  Falls,  N.Y.,   U.S.A. 
Brittain,   C.   E. ,   B.Sc,   20,   Cavendish-square,  Margaret  street, 

Hull 
Broadbent,  Harry,  A.I. C,  31,  Victoria-terrace,  Belle  Vue-road|^ 

Leeds 
II Broadbent,  John  J.,  14,  Cross-street,  Manchester 
Brock,  John,  J. P.,  Gwern-Tyno,  Colwyn  Bay,  N.  Wales 
llBrockbank,  John  Edwin,  The  Croft,  Kirksanton,  via  Carnforth 
Brodie.  Sir  Benjamin  V.  S.,  Bart.,  Brockham  Warren,  Betch worth  | 
Brooke,  Edward,  West-court,  Chalk,  Gravesend,  Kent 
Brooks,  C.  J.,  24,  Wood-street,  Woolwich 
llBrothers,  H.  E.,  F.LC,  B.Sc.  Lond.,  Park- ten-ace, Tunstall,  Staffs.  I 
Brothers,  W.  M.,  Beechwood  House,  Prestwich,  near  Manchester! 
IIBrough,  Bennett  Hooper,  A.R.S.M.,  F.LC,  F.G.S,,  28,  Victoria- 
street,  S.W. 
Brown,  Adrian  John,  6,  Alexandra-road,  Burton-on-Trent 
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Date  of  Election. 

Dec.     5,  1867    Trans. 

Mar.  17,  1870 
June  18,  1891 

Mar.  20,  1873  Trans 


Mar.  20,  1884 
May  5,  1892 

June  17,  1897 
June  17,  1880 
Jan.  19,  1871 
Mar.  7,  1867 
Mar.  16,  1881 
Mar.  4,  1897 
May  4,  1893 


Trans. 
Trans. 


May  5,  1892 

Feb.  19,  1891 

Dec.  18,  1884 

Dec.  3,  1896 

Dec.  7,  1893 

Feb.  20,  1873 

Dec.  4,  1890 


1894 
1895 

1893 

1877 
1877 
1893 


June    1,  1876 


Dec. 

6, 

May 

16, 

Dec. 

7, 

June  21, 

June  21, 

May 

4, 

Mar.  1, 
June  20, 
Feb.   17, 


1852 
1878 
1898 


Dec.   20,  1842 


Trans. 

Trans. 
Trans. 

Trans. 
Trans. 


Brown,  A.  Crum,  Prof.,M.D.,  D.Sc,  F.R.S.,  8,  Belgrave-Crescent, 

Edinburgh 
Brown,  David,  93,  Abbey-hill,  Edinburgh 
Brown,  Edward,  32,  Courlandsky-street,  St.  Petersburg,  and  care 

of  Wm.  Brown,  Heaton-street,  Cleckheaton 
IIBrown,  Frederic  Douglas,  Prof.,  B.Sc,  Univ.  Col.,  Auckland,  New 

Zealand 
Brown,  F.  "W.,  43,  Elgin-avenue,  Maida  Hill,  N.W. 
Brown,  George  Fitz,   The  Broughton  Copper  Company,  Ditton, 

Copper  "Works,  Widnes 
Brown,  G.  Noel, 

Brown,  Henry,  Cannon  Breweiy,  "Watford,  Herts 
tBrown,  H.  T.,  LL.D.,  F.R.S.,  52,  Nevern-square,  Kensington,  "W. 
IIBrown,  James  Campbell,  D.Sc,  8,  Abercromby-square,  Liverpool 
Brown,  Joseph,  Ashleigh  House,  Savile  Town,  Dewsbury 
Brown,  J.  H.,  Ashleigh  House.  Savile  Town,  Dewsbury 
Brown,    Ralph    E.,    c/o   General   Gold    Extracting    Co.,    Ltd., 

1,530,  "Wynkoop-street,  Denver,  Colorado,  U.S.A. 
Brown,  Reginald  B.,  Yorkshire  College,  Leeds 
Brown,  Robert  John,  M.Sc,  The  Technical  School,  Stockport 
Brown,  "William  George,  Ph.D. ,  University  of  Missouri,  Columbia, 

Missouri,  U.S.A. 
Browne,  C.  E.,  146,  The  Grove,  Hammersmith,  W. 
Browne,  Frank,  Government  Civil  Hospital,  Hong  Kong 
Brownen,    George,     "Vectis   "Villa,    Gloucester-place,    Boscombe, 

Bournemouth 
Brownsword,    Frank,    Shebbear    College,    Highampton,    North 

Devon 
Bruce,  James,  The  High  School,  Newcastle,  Stafifs. 
Bruckmann,   G.    T.,    B.Sc,    192,    Eighteenth-street,    Brooklyn, 

N.Y.,  U.S.A. 
llBrunton,  John  Dixon,  "Wire  Mill,  Musselburgh,  near  Edinburgh 
llBuch,  C.  von, 

Buchanan,  J.  Y.,  F.R.S.,  10,  Moray-place,  Edinburgh 
Buchanan,  Joshua,   The  Marie  Louise  Gold  Mines,  Ltd.,  P.O., 
Box  84,  Roodeport,  S.A. 
IIBuckmaster,  C.  A.,  16,  Heathfield-road,  Mill-hill  Park,  Acton, 

W. 
llBuckton,  G.  B.,  F.R.S.,  "Weycombe,  Haslemere,  Surrey 
Budden,  E.  Russell,  11,  Furnival-street,  Holborn,  E.G. 
Bull,  B.  S.,  M.A.,  B.Sc,  Ph.D.,  49,  Devonshire-road,  Greenwich, 

S.E. 
Bullock,  Lloyd,  3,  Hanover-street,  Hanover-square,  "W. 
t  Longstafif  Medallist,  1894. 


14 


FELLOWS    OF    THE    CHEMICAL    SOCIETY. 


Date  of  Election. 

Mar. 

6, 

1890 

Feb. 

20, 

1896 

Dec. 

3, 

1891 

Feb. 

17, 

1898 

Feb. 

15, 

1894 

June  19, 

1884 

Feb. 

21, 

1884 

Dec. 

2, 

1897 

Dec. 

6, 

1894 

Mar. 

19, 

1849 

June 

4, 

1885 

May 

4, 

1893 

May  4,  1893 

May  4,  1882 

Mar.  6,  1890 

Feb.  21,  1884 

Feb.  16,  1882 

Dec.  6,  1894 

Dec.  5,  1889 

Doc.  4,  1890 

Feb.  21,  1895 

Dec.  4,  1890 


Proc. 


Trans. 


Trans. 


May  3,  1894 

June  3,  1875 

Feb.  18,  1892 

Dec.  15,  1892 

June  15,  1893 

Dec.  7,  1893 

Feb.  17,  1898 

Proc. 

Dec.  3,  1891 

June  19,  1884 

June  18,  1896 

Bunting,  H.  H.,  c/o  The  Peruvian  Corporation,  Baquijano,  276b, 

Lima,  Peru 
Burbridge,  J.  K.,  Moor's  Lea,  Winclimore  Hill 
Burford,  Samuel  Francis,  Eastleigh,  Queen's-road,  Leicester 
Burge,  C.  H.,  Iddesleigh,  Crescent-road,  Kingston  Hill,  S.W. 
Bitrgess,  Herbert  Edward,  16,  Bloomsbury-street,  W.C. 
Burgess,  William  Thomas,  F.  LC. ,  Beech-road,  Reigate  Hill 
IIBurland,  Jeffrey  H.,  824,  Sherbrooke-street,  Montreal 
Burland,  R.  0.,  J. P.,  Poolstock  House,  Wigan 
Burman,  G.  W.,  Laboratory,  The  Shelton  Iron,  Steel,  and  Coke 

Co.,  Limited,  Stoke-on-Trent,  StaiTs. 
Burnard,  Charles   F.,   Plymouth   Chemical  Works,   Chatsworth 

Lodge,  Compton  Gifford,  Plymouth 
Burnett,  Joseph  Fearon,  8,  River  View,  Ashton,  Preston 
Burnett,    William   Robert,    Kynock,    Limited,    Cordite   Works, 

Arklow,  CO.  Wicklow 
Burnham,    John   Charles,  Gunpowder   Factory,   Kirkee,   Poona, 

India 
Burrell,  B.  Arthur,  5,  Mount  Preston,  Leeds 
Burton,  William,  Clifton  Junction,  near  Manchester 
Bush,  Richard  A.,  Holmdale,  Baron-grove,  Mitcham 
Bush,  Baron  William  de,  Messrs.  W.  J.  Bush  and  Co.,  Ash  Grove, 

Hackney 
Bush,  William,  Austin  Villa,  Chepstow-road,  Newport,  Hon. 
Butcher,  W.  F., 

Butcher,  William  J. ,  The  Grammar  School,  Ashbourne,  Derbyshire 
Butler,  D.  Butler,  41,  Old  Queen-street,  Westminster,  S.W. 
Butler,  William  AVaters,  The  Cedars,  Duchess-road,  Edgbaston, 

Biimingham 
Buttemer,  Robt.  Wm.,  St.  Mary's,  Godalming 
Butterfield,  J.  C,  79,  Endlesham-road,  Balham,  S.W, 
Butterfield,  W.  J.  Atkinson,  M.A.  Oxon,  Ebor  House,  Redhill 
Buttfiold,  Horace  Vincent,  13,  Wellington -road.  Bush  Hill  Park, 

Enfield,  N. 

llCahill,    Robert   S.,    Brighton   Cottage,    Brighton-street,    Heck- 

mondwike 
Caines,  C.  M.,  158,  Elgin-avenue,  Maida  Vale,  W, 
Caldecott,  W.  A.,  B.A.,  Box  1891,  Rand  Central  Ore  Reduction 

Co.,  Limited,  Johannesburg,  S.A.R. 
llCalder,   William  A.   S.,  Cawdor,  47,  Grove  Park,  Camberwell, 

S.E. 
Caley,  Edward  J. ,  Eaton  Old  House,  Norwich 
Caley,  John,  41,  Norfolk-street,  Beverley-road,  Hull 
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Date  of  Election. 


Dec.  21,  1871 

Dec.  6,  1894 

June  17,  1875 

May  4,  1893 

Dec.  2,  1897 

June  17,  1897 

Dec.  15,  1892 

Dec.  6,  1888 

June  7,  1888 

April  21,  1898 

Feb.  20,  1896 

Mar.  20,  1884 

Feb.  17,  1898 

Feb.  16,  1888 

May  5,  1892 

Feb.  21,  1889 

May  6,  1875 

Feb.  21,  1895 

Trans. 

Nov.  17,  1887 

Dec.  7,  1882 

Dec.  7,  1893 

June  16,  1864 

Mar.  4,  1897 

Dec.  5,  1867 

Feb.  21,  1895 

Feb.  6,  1879 

Dec.  6,  1894 

April  21,  1898 

Proc. 

Mar.  5,  1874 

Dec.  2,  1880 

Dec.  6,  1894 

Dec.  20,  1883 

Feb.  1,  1883 

Feb.  1,  1872 

Calvert,  J.  H.,  Oakenshaw.Print  Works,  near  Accrington 
Cameron,   Alex.,   Rosbacher   Brunnen,  bei  Friedburgh,  Hessen, 

Germany 
Cameron,  J.  Maodonald,   F.G.S.,   F.I.C.,   Royal  Mint,   Sydney, 

N.S.AV. 
Cameron,  James,  7,  Bolton-road,  Port  Sunlight,  near  Birkenhead 
Cameron,  A.  M. ,  Daylesford,  Victoria,  Australia 
Cameron,  E.  S.,  51,  Pembroke-road,  Dublin 
Campbell,  Andrew,  Bunnah  Oil  Works,   Dimneedaw,  Rangoon, 

Burmah 
Campbell,   J.   Morrow,    B.Sc,   F.R.G.S.,   c/o   J.   Morrow,   Esq., 

Oakfield  House,  Anfield,  Liverpool 
Campbell,  Rev.  Joseph,  St.  Nicolas  College,  Randwick,  N.S.W. 
Campion,  Alfred,  637,  Alexandra  Parade,  Dennistoun,  Glasgow 
Candy,  Hugh,  B.A.,  B.Sc,  101,  Gower-streer,  W.C. 
Cannon,  Matthew,  Chemical  Works,  Wickersley-road,  Lavender 

Hill,  S.W. 
Cannon,  M.  J.,  101,  The  Chase,  Clapham  Common,  S.W. 
Carey,    Alfred    Edward,    M.Iust.C.E.,    F.R.G.S.,    F.G.S.,    39, 

Trinity-square,  Tower  Hill,  E.C. 
Carey,  Arthur,  B.Sc,  Browside,  Gateacre,  near  Liverpool 
Carmody,    P.,    Prof.,  F.I.C.,   Government   Laboratory,  Port   of 

Spain,  Trinidad 
llCarpenter,    H.   S.,   F.LC,   Beckington   House,    Weighton-road, 

Anerley,  S.E. 
Carr,  Francis  H.,  27,  Miskin  Road,  Dartford 
Carrington,    George   Carrington,  Missenden  Abbey,  Great   Mis- 

senden,  Bucks 
llCarruthers,  Robert,  90,  High-street,  Dumfries 
Carswell,  Thomas  Retson,  17,  Charlotte-street,  Old  Kent-road,  S.  B. 
llCarteighe,  Michael,  180,  New  Bond-Street,  W. 
Cartmell,  Alfred,  Alexander-road,  Biirton-on-Trent 
llCarulla,  F.  J.  R.,  84,  Argyle-terrace,  Rose  Hill,  Derby 
Case,  T.  B.,  B.A.,  82,  St.  James'-street,  Dublin 
Cassal,  C.  E. ,  Vestry  Hall,  Mount-street,  Grosvenor- square,  W. 
Catherall,  Ezra,  Heathmere,  Albany-road,  Harborne,  Birmingham 
Caven,  R.  M.,  University  College,  Nottingham 
Chaloner,  George,  30,  Weston-park,  Crouch  End,  N. 
Chamberlain,  A.  G.,  Rugby 

Chambers,  J.  F. ,  Grammar  School,  Dursley,  Gloucestershire 
Chambres,  Gordon  Crewe,  Rev.,  Grammar  School,  Wigan 
II  Chance,  Alexander  M., 
llChandler,  Charles  F.,   Ph.D.,  Columbia  College,  51,  East  54th- 

street,  New  York 
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Date  of  Election. 


Feb.  1,  1872 

Feb.  21,  1889 

Dec.  5,  1895 

June  17,  1886 

Trans. 

Jan.  16,  1868 

Dec.  18,  1884 

May  7,  1891 

Feb.  15,  1894 

Trans. 

Dec.  5,  1895 

May  16,  1895 

Dec.  4,  1890 

Dec.  5,  1878 

Jan.  19,  1882 

Dec.  16,  1875 

Mar.  4,  1897 

Dec.  21,  1871 

Mar.  4,  1897 

Dec.   3,  1891 

Trans. 

Dec.  17,  1885 

Dec.  7,  1882 

Mar.  3,  1856 

Trans. 

April  19,  1888 

Trans. 

Dee.  15,  1892 

Dec.  7,  1876 

Trans. 

Dec.  2,  1897 

Feb.  16,  1852 

Trans. 

April  15,  1886 

Dec.  7,  1882 

May  4,  1893 

Feb.  21,  1889 

Dec.  4,  1873 

Trans. 

May  20,  1875 

Chandler,   William  H.,   Prof.,    Lehigh    University,    Bethlehem, 

Pennsylvania 
llChaplin,  Edward  Mitchell,  Ph.D.,  60,  Westgate,  Wakefield 

Chapman,  A.  J.,  Burleigh  House,  Yerburj'-road,  Upper  Holloway, 
N. 

Chapman,  Alfred  C,  F.I.C.,  23,  Leadenhall-street,  B.C. 

Chapman,  Edward,  Hill  End,  Mottram,  Manchester 

Chapman,  Herbert  M.,  The  War  and  Sporting  Smokeless  Powder 
Company,  Trimley,  Suffolk 

Charles,  Rhys  Pendrill,  Plas  Newydd,  Neath 

Chattaway,    F.    D.,   D.Sc.    Lond.,    Ph.D.    Mun.,    B.A.    Oxon., 
Chemical  Laboratory,  St.  Bartholomew's  Hospital,  E.G. 

Chattaway,  W.,  Apothecaries'  Hall,  E.C. 

Cheadle,  Walter  W.,  B.A.,  19,  Portman-street,  W. 

Cheetham,  T.  A.,  Allan  Glen's  School,  68,  North  Hanover-street, 
Glasgow 

Cheshire,  H.  F.,  Public  Analysts'  Laboratory,  Hastings 
PChester,  Edward  D., 

Cheverton,  George,  F.L.S.,  South  Lawn,  Tunbridge  Wells 

Chikashige,  Masumi,  B.Sc,  Kumamoto,  Japan 

Childs,  Christopher,  M.D.,  Oxon,  10,  Manchester-square,  W. 

Cholerton,  A.  F.,  Lyndum  House,  Lincoln-street,  Leicester 
[Chorley,  John  C. ,  Lodge-lane,  Bewsey,  Warrington 

Christopher,    G.,    Walkden   Works,   Vernej'-road,    Bermondsey, 
S.E. 

Chrystal,  William  J.,  7,  West  George -street,  Glasgow  ;  and  Shaw- 
field  Works,  Rutherglen,  near  Glasgow 

Church,  Arthur  Herbert.  F.H.  S.,  Shelsey,  Kew,  Surrey 

Claisen,   Ludwig,    Prof.,    Ph.D.,    Chemisches    Institut,   Bruns- 
wickerstrasse  2,  Kiel 

Clark,  Ernest  Victor,  34,  St.  Aubyns,  Hove,  Sussex 

Clark,  John,  Ph.D.,  138,  Bath-street,  Glasgow 

Clarkson,  Alexander,  2,  Waveney-crescent,  Ballymena,  Ireland. 

Claudet,  Frederic,  6,  Coleman-street,  E.C. 

Clayden,    Arthur  W.,  M.A.,   F.G.S.,  St.   John's,   Polsloe-road, 
Exeter 

Clayton,  E.  Goodwin,  F.I.C.,  32,  Holborn-viaduct,  E.C. 

Clayton,  George,   School  of  Pharmacy,   100,   Burlington-street, 
Manchester 

Clayton,  John  William,   Bentfield,  Alma-road,  Aigburth,   Liver- 
pool 

Cleminshaw,    Edward,    M.A.,    Alkali    AVorks,    Oldbury,    near 
Birmingham 

Clerk,  Dugald,  18,  Southampton-buildings,  Chancery-lane,  W. C. 
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Date  of  Election. 
May  19 
Feb.     7, 


,  1856 

,  1878 

i,  1869 

Trans. 

,  1897 

,  1887 

,  1896 

,  1890 

,  1895 

,  1879 

,  1880 

,  1895 

Trans. 

,  1893 

,  1888 

,  1881 

),  1885 

Trans. 

,  1891 

Trans. 

,  1883 

,  1883 

,  1883 

,  1873 

,  1881 

,  1885 

Trans. 

,  1892 

,  1890 

,  1888 

-,  1897 

',  1887 

Trans. 

,  1890 

,  1892 

,  1891 

Clift,  Samuel,  63,  Dudley-road,  "West  Bromwich 

Cloud,  Thomas  Charles,  A.R.S.M.,   Walaroo  Smelting  "Works, 

Walaroo,  South  Australia 
llClowes,  Frank,   D.Sc,   18,   Bedford   Court  Mansions,   Bedford- 
square,  W.C. 
Clutterbuck,    M.    C,    B.Sc,    Ph.D.,     61,    Beaconsfield- villa,?, 

Brighton 
Coates,  William  Henry,  M.  A.,  M.B.,L.S.Sc.,M.R.C.S.,L.R.C.P., 

L.S.A.,  Bleak  House,  Patrington,  Yorkshire 
Cobb,  "W".  W.,  M.A.,  Hilton  House,  Atherstone 
Cobbold,  Paul  Alexander,  M.  A. ,  Haileybury,  Ontario,  Canada 
Coblentz,  V.,  115-119,  "W.  68th-street,  New  York 
Cochran,    Michael,    M.A.,   "Wiesbaden,    Kollupitiya,    Colombo, 

Ceylon 
llCockburn,  Arthur  Cecil,  22,  Streatley-road,  Brondesbury,  N, 
Cockburn,  G.  B.,  B.A.,  St.  George's  Hospital,  S."W. 
Cocking,    Allan    Thomas,    Rowley,    Robert-road,    Handsworth, 

Birmingham 
Cocking,  Lems  Smith,  "Wharf  Mills,  Apsley,  Huddersfield 
llCofiin,   "Walter   H.,    94,    Cornwall-gardens,    South    Kensington, 

and  Junior  Atheneeum  Club,  S.W. 
Cohen,  Julius  B. ,  Ph.  D. ,  Yorkshire  College,  Leeds 
Colefax,  Arthur,  Ph.D.,  M.A.,  4,  Brick-court,  Temple.  E.G. 
Coleman,  Joseph  Bernard,  S."W.  Polytechnic  Institute,  Manresa- 

road,  Chelsea,  S."W. 
Coleman,  T.  H.,  Bryn  Edwyn,  Regent-street,  "Wrexham 
Collenette,  Adolphus,  11,  Commercial-arcade,  Guernsey 
llCollens,  Edward,  Stourbank  House,  Stourport,  "Worcestershire 
Collett,  John  Marton,  Guys  Cliff,  "Wotton,  Gloucester 
llCollie,  J.  Norman,  Ph.D.,  F.R.S.,  16,  Campden-grove,  Kensing- 
ton, "W. 
llCollins,  Hugh  Brown,  B.Sc,  121,  "West  George-street,  Glasgow 
Collins,    Sydney   Hoare,    c/o    Messrs.    Grindley    and    Co.,    55, 

Parliament-street,  S."W. 
Collins,    "W.    Hepworth,    c/o    0.    M.    "Whil,    Esq.,    LL.B.,    34, 

Kennedy -street,  Manchester 
CoUingridge,  Frank,  B.  Sc. ,  Kenmore,  Shepherd's  Hill,  Highgate,  N. 
llColman,  Harold  G.,   Ph.D.,  23,  Stirling-road,  Edgbaston,  Bir- 
mingham 
Colwell,  James  Kear,  F.I.C.,  Clerkenwell  Town  Hall,  Roseberry- 

avenue,  E.C. 
llComyns,  Frank  B.  A.,  6,  Montague-terrace,  Newbury,  Berks 
Congdon,  Prof.  Ernest  A.,  The  Drexel  Institute  of  Art,  Science 
and  Industry,  Chestnut-street,  Philadelphia,  Penn,  U.S.A. 
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Date  of  Election. 


Feb.  18,  1875 

April  19,  1883 

Jan.  18,  1866 

Trans. 

Dec.  2,  1875 

Trans. 

Nov.  5,  1874 

May  16,  1895 

Dec.  4,  1890 

Feb.  2,  1888 

Nov.  15,  1888 

Jan.  17,  1889 

Feb,  17,  1897 

Dec.  15,  1892 

Feb.  16,  1888 

May  7,  1891 

Feb.  17,  1897 

Dec.  6,  1894 

Proc. 

Feb.  6,  1890 

Feb.  19,  1891 

Trans. 

Mar.  1,  1866 

Dec.  6,  1888 

April  17,  1890 

Dec.  3,  1891 

June  15,  1893 

Trans. 

June  16,  1892 

Dec.  17,  1885 

Dec.  16,  1886 

Trans, 

Dec.  7,  1882 

Feb.  17,  1898 

Feb.  6,  1873 

April  19,  1888 

Dec.  2,  1886 

Dec.  4,  1873 

Dec.  1,  1870 

Trans. 

Dec.  15,  1892 

Connor,  Charles  C,  B.A.,  Nottiug-hill  House,  Malone,  Belfast 

llConrad,  Edwin  C,  Manor  House,  Chalk,  Gravesend 

llConroy,  Sir  John,  Bart.,  F.R.S.,  Balliol  College,  Oxford 

llCook,  E.  H.,  D.Sc.  (Lond.),  the  Clifton  Laboratory,  27,  Berkeley- 
square,  Clifton,  Bristol 

Cook,  Edward  Eider,  East  London  Soap  "Works,  Bow 

Cook,  Herbert  W. ,  Prestburg- villa,  Park-lane,  Macclesfield 

Cooke,  Arthur  William,  c/o  Messrs.  Brothertou  and  Co.,  Holmes- 
street,  Dewsbury-road,  Leeds 

Cooke,  F.  Barker,  F.I.C. ,  Messrs.  Bostock  and  Co.,  South  Dock, 
Garston,  near  Liverpool 

Cooley,  Walter  Bromley,  5,  Dudley-street,  Wolverhampton 

Cooper,  Albert,  Grimston  Lawn,  Haven  Green,  Ealing,  W. 
II Cooper,  A.  J.  Bullen,  Grimston  Lawn,  Ealing,  W, 

Cooper,  Arthur  James,  Harris  Institute,  Preston 

Cooper,  Astley,  Oatlands  Chemical  Works,  Meanwood-road,  Leeds 

Cooper,  Walter  Johnson,  South  Wales  Cement  Works,  Penarth, 
near  Cardiff 

Cooper,  W.  R.,  M.A.,  87,  Upper  Tulse-hill,  S.W. 

Coote,  A.  H. ,  1,  Mycene-road,  Blackheath,  S.E. 

Coppock,  J.  B. ,  Harris  Institute,  Preston 

Corbett,  Charles  Henry,  the  Avenue,  Trowbridge,  Wilts 
llCorfield,  W.  H.,  M.A..  M.D.  (Oxon),  F.G.S.,  Professor  of  Hygiene 
and  Public  Health,  University  College,  W.C,  and  19,  Saville- 
row,  W. 
II  Cornish,  Vaughan,  Branksome  Cliff,  Bournemouth 

Corrie,    David,    Nobel's    Explosives    Company,    West    Quarter 
Factory,  Polmont  Station,  N.B. 

Cory,  G.  E.,  M.A.,  St.  Andrew's  College,  Grahamstown,  S.A. 

Coste,  John  Henry,  206,  Amhurst-road,  Hackney,  N.  E. 
llCouldrey,  Henry,  H.M.'s  Mint,  Bombay,  India 

Cousins,  William  J.,  11  and  12,  Southampton-buildings,  Chancery- 
lane,  W.C. 
llCoutts,  Francis  J.  H.,Cromar,  131,  Plymouth-grove,  Manchester 
llCowie,  Thomas  R.,  Merchant-street,  Rangoon,  Burmah 

Cowling,  Frederick,  Technical  Schools,  Clay  Cross,  near  Chester- 
field 

Cownley,  Alfred  J.,  13,  Fenchurch-avenue,  E.G. 

Co\\i3er,  Joseph,  50,  King-street,  Penrith 

Cox,  Ebenezer  John,  114,  Greenfield-road,  Harborne,  Birmingham 

Cox,  Samuel  Herbert,  13,  St.  Helen's-place,  London,  E.G. 

Crafts,  Prof.  J.  M.,  59,  Marlborough-street,  Boston,  Mass.,  U.S.A. 

Craig,    Andrew   William,    77,     Peel-street,    North    Melbourne, 
Victoria 
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Date  of  Election. 
Feb.  20,  1896 
June  3,  1375 
June  17,  1897 
Dec.     7,  1893 

Mar.  16,  1882 
Mar.  4,  1897 
May  20,  1875 
Mar.  3,  1887 
April    4,  1889 

June  20,  1878 
Dec.  5,  1895 
Dec.  2,  1897 
May  20,  1886 
Dec.     3,  1857 

Feb.  6,  1879 
Dec.  3,  1896 
Dec.     4,  1890 

June  18,  1896 
Feb.  21,  1895 
Dec.     2,  1880 

Dec.  1,  1887 
Mar.  4,  1897 
June  20,  1895 
June  19,  1884 

Mar.  17,  1887 

Dec.  27,  1875 
Dec.   15,  1881 

Dec.     5,  1895 

Feb.  15,  1894 
Dec.  7,  1882 
Dec.     2,  1897 

June  16,  1887 
April  15,  1850 
Feb.    18,  1892 


Trans. 
Trans. 
Trans. 

Trans. 

Trans. 


Trans. 


Trans. 


Craig,  James,  M.A,,  B.Sc,  4,  West  Garden-street,  Glasgow 
llCrampton,  George, 

Craniield,  William,  5,  Second-avenue,  Halifax 
Craw,  John  A. ,  Royal  jCollege    of  Science,   South  Kensington, 

S.W. 
llCrawley,  H.  Howard,  2,  Anerley-road,  Bournemouth 
Creasey,  C.  H.,  78,  Baggeholme-road,  Lincoln 
Cresswell,  Charles  Gerard,  Ermyngarth,  Ashtead 
Cribb,  Cecil  H.,  B.Sc,  136,  Shaftesbury-avenue,  W. 
Cridland,  Francis  E.  J.,  Analytical  Laboratory,  192,  Palmerston- 

buildings.  Old  Broad-street,  E.G. 
Griper,  William  Risdon,  Chemical  Works,  Konnagar,  Calcutta 
Crocker,  C,  St.  Peter's-road,  Cockett,  Swansea 
Crofts,  J.  M.,  B.A.,  Emmanuel  College,  Cambridge 
llCrompton,  Holland,  Heath-house,  New  End-square,  Hampstead 
llCrookes,  Sir  William,  F.R.S.,  7,  Kensington  Park-gardens,  W., 

and  Athenffium  Club,  PaU  Mall,  S.W. 
Cross,  Charles  Frederick,  4,  New-court,  Lincoln's-inn,  W.C. 
Cross,  G.  H.,  B.Sc,  Karachi,  India 
Crossley,  Arthur  W.,  M.Sc  (Vict.),  Ph.D.,  Chemical  Laboratory, 

St.  Thomas's  Hospital,  S.E. 
Grossman,  C.  M.,  B.Sc,  23,  Euston-buildings,  N.W. 
Grossman,  Tom,  40,  Coldhurst-street,  Oldham 
Crow,  John  Kent,   D.Sc,  Tressillian,  Ulandi-road,  Blackheath, 

S.E. 
llCrowther,  H.  Woodward,  The  Beeches,  West  Bromwich 
Crowther,  James,  B.Sc,  West-field,  LightclifFe,  Halifax 
Croysdale,  John,  Whitley  Bridge,  R.S.O.,  Yorkshire 
Crumbie,  William  D.,  146,  Washington-street,  East  Orange,  New 

Jersey,  U.S.A. 
Cuudall,  J.  Tudor,  B.Sc,  Edinburgh  Academy,  Henderson-row, 

and  1,  Dean-park-crescent,  Edinburgh 
Curphey,  W.  S.,  Borva,  Lenzie,  N.B. 
llCustance,  John  D.,  Prof,   of  Agriculture,  Forest-hill-house,  near 

Newport,  Isle  of  Wight 
Cuthbertson,  Gurney,  69,  Shoreham-street,  SheflBeld 

Dains,  Herbert  H.,  F.I.C.,  3,  Cantonment,  Vizianagram,  India 
Dampier,  Henry  L.,  Lyndhurst,  Tankerton,  Whitstable,  Kent 
Daniell,  John,  Council  of  Education  Laboratory,  Johannesburg, 

S.A.R. 
Daniell,  L.  C,  Royal  Standard  Breweiy,  Tamworth,  N.S.W. 
IIDanson,  Joseph, 
Darbishire,  Francis  V.,  Rossplatz  12,  I.,  Leipzig 

b2 
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Date  of'Election. 
Nov.  15,  1852 
Dec.  3,  1891 
May  4,  1871 
Nov.    8,  1886 

Nov.  18,  1875 
Feb.   16,  1893 

May  6,  1897 
May  18,  1876 
Feb.  1,  1866 

May  6,  1858 
Feb.  16,  1882 
Feb.  15,  1894 
June  18,  1896 
Dec.  17,  1857 


June 
Jan. 
Mar, 
Dec. 
Feb. 
Nov. 
Mar. 
Mar. 
Mar. 


6,  1872 

20,  1876 
4,  1897 

7,  1876 

21,  1895 
20,  1890 
17,  1881 

4,  1886 
3,  1859 


May  7,  1885 

Dec.  3,  1874 
April    1,  1869 

Dec.  15,  1881 

Dec.  15,  1892 

Mar.  6,  1890 

May  6,  1897 

Dec.  1,  1870 

Mar.  4,  1886 
June  17,  1880 
Mar.  4,  1897 
April  15,  1880 
AprU  18,  1872 

May     4,  1893 


Traus. 


Trans. 

Trans. 
Trans. 


Trans. 
Proc. 

Trans. 
Trans. 
Trans. 
Trans. 

Trans. 


Darby,  Stephen,  140,  Leadeuhall-street,  E.G. 
Darling,  Thomas,  Adderstone  House,  Berwick-on-Tweed 
Darling,  William  Howarth,  126,  Oxford-street,  Manchester 
Davenport,  Bennett  F.,  M.A.,  M.D.,  161,  Tremont-street,  Boston, 
Mass.,  U.S.A. 

llDavey,  G.  W.,  Bleak  House,  Barking  Creek 
Davey,  George,  c/o  The  Waitekauri  Gold  Mines,  Ltd.,  Waitekauri, 

Auckland,  N.Z. 
Davidge,  H.  N.,  37,  Duke-street,  Grosvenor-square,  W. 

II  Davidson,  Joseph,  72,  Harley-road,  Harlesden,  N.W. 

IIDavies,    Arthur    E.,    Ph.D.,    Tweedbank,    "West    Savile-road, 

Edinburgh 
Davies,  Edward,  The  Laboratory,  28,  Chapel-street,  Liverpool 
Davies,  G.  W.,  8,  Spring-hill,  Stockport 
Davies,  S.  H.,  Eowntree's  Cocoa  Works,  York 
Davies,  L.  J.,  Bute  Chambers,  Bute-road,  Cardiff 

II  Davis,    J.    Frederick,    F.G.S.,    Archbrook,    Budleigh-Salterton, 
Devon 

llDavis,  Richard  Hayton,  26,  Regent-parade,  Harrogate 
Davis,  T.  Sebastian,  199,  South  Lambeth-road,  S.W. 
Davis,  W.  A.,  Central  Technical  College,  South  Kensington,  S.W. 

llDavis,  Walter  Charles,  The  Chestnuts,  Durdham  Down,  Bristol 
Daw,  F.  W.,  Eureka-place,  Ebbw  Vale,  Monmouthshire 
Day,  Charles  Edwin,  145,  Abbey-road,  Barrow-in-Furness 

llDay,  T.  Cuthbert,  36,  Hillside-crescent,  Edinburgh 
Deane,  Leopold  M.,  24,  Newton-road,  Faversham 
Debus,    Heinrich,    Ph.D.,    F.R.S.,    4,    Schlangenweg,    Cassel, 

Provinz  Hessen,  Germany 
Dechan,  Martin,  Laboratory  of  Public  Analyst,  Hawick 
Deck,  Arthur,  9,  King's-parade,  Cambridge 
Deering,  W.  H. ,  Chemical  Dept. ,  Royal  Arsenal,  Woolwich,  S.  E. 
Demarcay,  Eugene  Anatoie,  8bis,  Bd.  de  Courcelles,  Paris 
Denison,  Joseph  R.,  1,  Park-view-terrace,  Manningham,  Bradford 
Dennant,  John,  F.G.S.,  Russell-street,  Camberwell,  Victoria 
Deverell,  L.  C,  30/31,  St.  Swithin's  Lane,  E.C. 
llDewar,  James,  Prof.,   M.A.,  LL.D.,  F.R.S.,   Royal  Institution, 
Albemarle-street,  W. 

llDey,  Preo  Lall,  4,  Beadon -street,  Calcutta 

Dey,  Kanny  Lall,  Rai  Bahadur  CLE.,  4,  Beadon-street,  Calcutta 
Diamond,  William,  Pyebridge,  Alfreton,  Derbyshire 
Dibdin,  W.  J.,  F.I.C.,  Mayfield,  Grange-road,  Sutton,  Surrey 
Dickenson,  Arthiu*  John,  F.I.C.,  4,  Shardeloes-road,  New  Cross, 

S.E. 
Dickinson,  Henry  Winram,  South  Kensington  Museum,  S.W. 
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Date  of  Election. 

Dec.  1,  1887 

Feb.  2,  1860  Trans. 

Dec.  2,  1897 

Feb.  5,  1885  Trans. 

Feb.  20,  1896 

June  7,  1894 

Feb.  3,  1876  Trans. 
May  4,  1893 
Dec.  5,  1895 
Dec.  18,  1862 
April  17,  1890 
June  15,  1882  Trans. 

Mar.  3,  1887  Trans. 

Feb.  17,  1898 

Dec.  2,  1875  '^^^^s- 

April  19,  1888 
Nov.  18,  1886 
May  5,  1892 
Mar.  4,  1897 

Dec.  6,  1894  Pi'oc. 
May  5,  1892 
Feb.  17,  1897  Trans. 
May  20,  1886  Trans. 
May  20,  1886  | 
Dec.  6,  1888 
Nov.  20,  1884 
Feb.  3,  1887 

Feb.  21,  1884 
June  18,  1891 

Feb.   16,  1893 


May  16,  1895 

May  6,  1897 

Dec.  4,  1890 

Feb.  16,  1893 

Trans. 

Dickson,  T.  Arthur,  Estate  OfRce,  Overstone  Park,  Northampton 
II Divers,  Edward,  Prof.,  M.D.,  F.R.S.,  Kongo,  Tokyo,  Japan 
Dixon,  A.  J.,  c/o  The  Smelting  Co.  of  Australia,  Dapto,  N.S.W. 
Dixon,  Augustus  Edward,  M.D.,  Queen's  College,  Cork 
Dixon,Frank,  B.Sc,  The  Foundation School,"Whitechapel-road,E. 
II  Dixon,  George,  M.A.,  Trinity  College,  Cambridge  and  St.  Bees, 

S.O.,  Cumberland 
llDixon,  Harold  B. ,  F.R.S.,  Owen's  College,  Manchester 
Dixon,  Harry  "W.,  20,  Moor- crescent,  Hunslet,  Leeds 
Dixon,  W.,  102,  Spring-street,  Bury 
Dixon,  W.  A.,  97,  Pitt-street,  Sydney,  N.S.W. 
Dixon,  William,  4,  Park-j^lace  East,  Sunderland 
Dobbie,  James  Johnstone,  Prof.,  M.A.,  D. Sc. ,  University  College, 

Bangor,  N.  Wales 
Dobbin,  Leonard,  Ph.D.,  Chemical  Laboratory,  New  University- 
buildings,  Edinburgh 
Dodd,  F.  R.,  1,  Wesley-street,  Upper  Stanhope-street,  Liverpool 
Dodd,  T.  H.,  Chemical  Department,  Royal  Arsenal,  Woolwich, 

S.E. 
ilDodd,  William  Henry,  8,  Kempson-road,  Walham-green,  S.W. 
Dodd,  W.  Ralph,  Oakdene,  Bush-hill  Park,  Enfield 
Dodds,  George  Price,  40,  Greenbank-road,  Darlington 
Dodgson,  J.  W.,  B.Sc,  Eversley,  Llewellyn-street,  Aberdare,   S. 

Wales 
Doherty,  W.  M. ,  Government  Laboratory,  Sydney,  N.  S.  W. 
Donaldson,  Hudson,  The  Laurels,  St.  Catharine's-road,  Grantham 
Dootson,  F.  ^Y.,  M.A.,  Bryn,  Glisson-road,  Cambridge 
Doran,  Robert  Elliott,  Chemical  Dept.  Queen's  College,  Cork 
Dormer,  Richard,  Garston 

Douglas,  William,  F.I.C.,  Diamond,  Demerara,  British  Guiana 
Down,  Frederick  J.,  Glengariff,  Milton- road,  Harpenden,  Herts. 
Downes,  Arthur  H.,  M.D.,  Local  Government  Board,  Whitehall, 

S.W. 
Draper,  Henry  Carter,  The  Lodge,  CUonsilla,  co.  Dublin 
Di-eaper,  W.   Porter,   Clifton  Villa,   Coggeshall-road,   Braintree, 

Essex 
Dreyfus,    Charles,    Ph.D.,   The   Clayton   Aniline  Co.,   Clayton, 

Manchester 
Druce,  E.,  Agricultural  College,  Holmes  Chapel,  Cheshire 
Duckham,  Alexander,  40,  Croom's-hill.  Greenwich-park,  S.E. 
ijDudley,  William  L.,  Prof.  Vanderbilt  Univ.,  Nashville,  Tennes- 
see, U.S.A. 
llDufton,  Samuel  Felix,  M.A.,  D.Sc,  Dingley,  Upper  Bridge-road, 
Red  Hill,  Surrey 
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Date  of  Election. 
Mar.  4,  1897 
May  5,  1892 
Feb.  21,  1884 

Jan.  17,  1889 
Dec.     5,  1889 

June  16,  1881 

Dec.  6,  1894 

Dec.  17,  1863 

Feb.  15,  1894 

June  18,  1891 

Dec.      3,  1896 


Proc. 


Dec. 

6,  1894 

Proc. 

June 

7,  1888 

Dec. 

7,  1882 

Feb. 

16,  1893 

Dec. 

3,  1885 

Dec. 

18,  1879 

Trans. 

Jan. 

19,  1860 

Trans. 

May 

7,  1896 

June 

1,  1871 

Dec. 

6,  1883 

Proc. 

Dec. 

6,  1883 

Dec. 

15,  1892 

Dec. 

16,  1875 

Trans. 

Feb. 

6,  1890 

Trans. 

Nov. 

19,  1885 

Trans. 

Mar. 

1,  1883 

Trans. 

Feb. 

7,  1882 

Dec. 

1,  1876 

April  4,  1889 

Trans. 

Richmond-street, 


Holloway,  N. 
Charlottesville, 


Dufty,  Lawrence,  33,  Broomhall-place,  Sheffield 

Duffield,  Walter  William,  5,  Ashington-road,  Parson's-green,  S.  W. 

Duggan,    T.  R.,    Sunny-bank,  Vanburgh-hill,  Westcombe-park, 

Blackheath,  S.E. 
Duisberg,  Dr.  Carl,  Elberfield,  Germany 
Dukes,  Thomas  William,   P.  T.  Peterson  and  Co.,  P.O.  Box  210, 

Johannesberg,  S.A.R. 
Duncan,  Arthur  W.,  42,  Trevelyan-street,  Eccles,  Manchester 
llDuncan,  C.  C,  Royal  Agricultural  College,  Cirencester 
Duncan,  James,  9,  Mincing-Lane,  E.C. 
Duncan,  Dr.  John,  St.  Petersburg,  Russia 
Duncan,    William,   The   Laboratory,    65,   Bath-row,    Edgbaston, 

Birmingham 
Duncan,  William,   Royal  Dispensary,    21,   AV. 

Edinburgh 
llDunn,  Fred.,  316,  Flinders-lane,  Melbourne 
Dunn,  John,  B.Sc,  Morgan  Academy,  Dundee 
Dunn,  J.  T.,  D.Sc,  Northern  Polytechnic  Inst., 
Dunniugton,    Francis  P.,    University    of    Va, 

U.S.,  N.A. 
Dunstan,  M.  J.  R.,  M.A.,  F.R.S.E.,  Newcastle  Circus,  The  Park, 

Nottingham 
llDunstan,  Wyndham  R..    Prof.,  M.A.,   F.R.S.,  Scientific  Depart- 
ment, Imperial  Institute,  S.W. 
Dupre,   August,   Ph.D.,   F.R.S.,    Edinburgh  Mansions,    Hawick 

Place,  S.W. 
Durant,   H.  T.,  P.   0.   Box  1891,   Rand  Central  Ore  Reduction 

Co.,  Johannesberg,  S.A.R. 
II  Durham,  Henry,  32,  Fitzroy-street,  Fitzroy-square,  W. 
Durrant,  Reginald  G.,  M.A.,  The  College,  Marlborough,  Wilts. 
Dutta,  Ramchandra,  Medical  College,  Calci;tta 
Duxbury,  Thomas,  4,  Grosvenor-chas.,  Deansgate,  Manchester 
llDyer,  Bernard,  D.Sc,  (Lend.),  17,  Great  Tower-street,  E.C. 
Dymond,  Thomas  Southall,  78,  Duke-street,  Chelmsford 
Dyson,    Gibson,     Ph.D.,     Homefield,     Middleton-road,     Higher 

Crumpsall,  ]\Ianchester 
llDyson,  Septimus,  2,  Exchange -placo,  Middlesbrough 


Earl,  Alfred  George,  M.A.,  Ferox  Hall,  Tonbridge 
llEarp,  Francis  S.,  Ph.D.,  Hannan's  Brown  Hill  Mine,  Kalgoorlie, 
W.A. 

Easterfield,  Thomas  Hill,  M.  A.,  Ph.D.,  60,  Bateman-street,  Cam- 
bridge 
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Date  of  Election. 
Dec.     3,  1891 

Feb.  1,  1881 
Dec.  5,  1878 
Mar.  17,  1881 
June  1,  1876 
Feb.  7,  1848 
May  4,  1893 
Feb.  21,  1884 

Mar.  4,  1897 
May  5,  1892 
June  16,  1887 

Nov.  20,  1884 
Feb.  20,  1896 
Dec.  1,  1864 
Dec.  20,  1883 
Nov,  17,  1887 
Dec.  3,  1891 
Feb.  7,  1878 

Dec.  3,  1896 
Dec.  7,  1893 

April  17,  1890 
Feb,  7,  1878 

May  5,  1892 

Mar.  15,  1888 

Feb.  16,  1893 

Mar.  4,  1886 

Feb.  5,  1885 
Feb.  3,  1887 
June  16,  1892 

Dec.  3,  1885 

Dec.  5,  1889 

June  21,  1883 
May  1,  1862 
Feb.     2,  1865 


Trans. 


Trans. 


Trans. 


Trans. 


Trans, 


Trans. 


Eastick,   Charles  E.,  Martineau's  Refinery,  King  Edward-street, 
Whitechapel,  E. 

Eastick,  John  J. ,  Millaqiiiu  Refinery,  Bundaberg,  Queensland 
liEccles,  Herbert,  Lon  Las,  Neath,  Glamorganshire 

Edgell,  R.  Arnold,  Rev.,  M.A.,  The  College  House,  Leamington 

Edmunds,  James,  M.D.,  28,  Dover-street,  Piccadilly,  W. 
IIEdwards,  John  B.,  Ph.D. 

Edwards,  Thomas,  Brewery  House,  Rhymney,  via  Cardiff 

Edwards,  Vincent,  Lawes'  Chemical  Manure  Co.,  Barking  Creek, 
Essex 

Edwards,  W,  B.,  5,  Gar linge- road,  Brondesbury,  N.W. 

Edwards,  Walter  N. ,  4,  Heme  Hill-road,  Camberwell,  S.  E. 
IIEhrhardt,  Ernest  Francis,  D.Sc,  Ph.D.,  A.M.C.  Badische  Anilin 
und  Soda  Fabrik,  Ludwigshafen-am-Rhein,  Germany 

Ehmiann,  Leon 

Eiloart,  Arnold,  B.Sc,  Ph.D.,  The  Colony,  Purleigh,  Essex 

Ekin,  Charles,  143,  New  Bond-street,  W. 

Ekins,  Arthur  E.,  County  Laboratory,  St.  Albans 

Elborne,  William,  B.  A.  (Cantab. ),  UniversityCollege  Hospital,  W.  0. 

felford,  Percy,  St.  John's  College,  Oxford 

Elliott,  Arthur  H.,  Ph.D.,  c/o  Consolidated  Gas  Co.,  4,  Irving- 
place,  New  York  City,  U.S.A. 

Elliott,  W.  J.,  M.A.,  Grammar  School,  Bristol 

Ellis,    C.    Sordes,    A.  LC,    4,    Queen's-villas,    Dickenson-road, 
Rusholme,  Manchester 

Ellis,  Thomas  Flower,  Widmore,  Bromley,  Kent 

Ellis,    W.   H.,   School  of  Practical  Science,   Toronto,    Ontario, 
Canada 

Ellison,  Henry,  junr. ,  Whitechapel-road,  Cleckheaton 

Ell\Yood,  Thomas  Ashcroft,  75,  Cavendish-road,  Harringay,  N. 

Elmore,  Alexander  Stanley,  The  Old  Hall,  Knopstrop,  neai  Leeds 

Elworthy,     Herbert    Samuel,    2,    Peel   Terrace,    Havre-des-Pas, 
Jersey 

Embrey,  George,  County  Laboratory,  Brunswick-road,  Gloucester 
IIEmmons,  Hamilton 

Entwistle,   Herbert,  1,  Albert-place,  Dickenson-road,  Longsight, 
Manchester 

Epps,  James,  junr.,   Norfolk  House,   Beulah  Hill,  Upper  Nor- 
wood, S.E. 

Erskine,   J.    Kerr,    New   Kleinfontein    Co.    (Per    Private    bag), 
Johannesberg,  S.A.R. 

Esilman,  Alexander,  Fleetwood  Lodge,  25,  Roe-lane,  Southport 
llEsson,  AVilliam,  Prof.,  F.R.S.,  Merton  College,  Oxford 
IIEstcourt,  Charles,  20,  Albert-square,  Manchester 
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Date  of  Election. 
Feb.     2,  1888 

1894 
1895 
1891 

1876 
1893 

1892 


1894 
1896 


1896 


1888 
1865 
1883 
1888 
1895 
1895 
1870 
1880 

1895 
1894 
1895 
1887 
1888 
1897 
1878 

1872 
1864 
1889 
1882 
1897 
1895 
1890 
1896 
1872 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


llEstcourt,    Philip   Anderson,    Chemical  Laboratory,    20,  Albert- 
square,  Manchester 

Eumorfopoulos,  Nicholas,  B.Sc,  1,  Kensington  Park -gardens,  "W. 

Eutroppe,  A.  T.,  Vancouver,  Washington,  U.S.A. 

Evans,     Frederick    Arthur,     The     Cape    Copper    Co.,    Ookiep, 
Namaqualand,  Cape  of  Good  Hope 

Evans,  Gwilym,  7,  Stepney-street,  Llanelly,  South  Wales 

llEvans,  Robert  Cecil  Turle,  2,  Clarence-road,  Brondesbury 

Evans,   Sir  John,  K.C.B.,  D.C.L.,  LL.D.,  F.R.S.,  Nash  Mills, 

Hemel  Hempstead 
IIEverard,  Arthur  George,    Normanhurst,    115,   Broom  wood-road, 
Wandsworth  Common,  S.W. 

Evershed,  Frank,  Kenley,  Surrey 

Ewan,  Thomas,  M.Sc,  Ph.D.,  The  Aluminium  Co.,  Ltd.,  Oldbury, 
near  Birmingham 

Ewen,  E.  D. ,  c/o  The  West  Indian  Tobacco  Co. ,  Port  of  Spain, 
Trinidad 

Faber,  Harold  N.,  Fiona,  Lennard-road,  Penge,  S.E. 
llFairley,  Thomas,  F.R.S.E.,  17,  East-parade,  Leeds 

Fallon,  J.  H.  M., 

Farlie,  John  B.,  39,  Ripon-road,  Plumstead,  S.E. 

Fairrie,  Henry,  253,  Vauxhall-road,  Liverpool 

Farr,  E.  H.,  Uckfield,  Sussex 
IIFarries,  Thomas,  16,  Coleman-street,  E.G. 

llFarrington,  Thomas,  M.A.,  5,  Summerhill-terrace,  Wellington, 
Cork 

Fauvel,  C.  J.,  Laboratory,  Cranford,  Middlesex 

Fawcett,  Joseph  Addey,  54,  Broxholme-road,  Doncaster 

FawTis,  Sidney,  F.G.S.,  A.LM.M.,  P.O.,  Coolgardie,  W.A. 

Fawsitt,  Charles  A.,  9,  Foremount- terrace,  Dowanhill,  Glasgow 

Fell,  John  Campbell,  45,  Gifford-street,  N. 

Fenby,  A.  V.  C,  B.Sc,  Button  Grammar  School,  nr.  Preston 

Fenton,    H.  J.   H.,    M.A.,    Christ   College,    Cambridge,   and  7, 

Mortimer-road,  Cambridge 
llFerguson,  John,  Prof.,  M.A.,  University  of  Glasgow 
tiFerreira,  A.  A.,  M.P.S. 

Ferrier,  David,  1,  Edin-terrace,  Perth 

Ferrier,  James,  Columbus,  Georgia,  U.S.A. 

Field,  C.  H.,  The  Elms,  Green  Street  Green,  Orpington,  Kent 

Fielding,  P.  J.  D.,  8,  St.  Joseph's-place,  Cork 

Findlay,  George  H.,  Burmantoft's  Brewery,  Leeds 

Fisher,  E.  H.,  The  County  Laboratory,  St.  Albans 
llFisher,  Walter  William,  M.A.,  5,  St.  Margaret's-road,  Oxford 
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Date  of  Election. 
April  3,  1873 
April  18,  1872 
Feb.   15,  1894 

Dec.  3,  1896 
April  21,  1898 
April  16,  1874 

Dec.     3,  1885 


April 

18, 

1872 

June 

7, 

1894 

Feb. 

18, 

1892 

Dec. 

5, 

1895 

Dec. 

6, 

1894 

June  16, 

1859 

Dec. 

o, 

1889 

May 

7, 

1885 

Feb. 

21, 

1853 

Dec. 

6, 

1894 

Nov. 

19, 

1874 

Dec. 

5, 

1889 

Mar. 

4, 

1886 

Dec. 

7, 

1893 

Dec. 

15, 

1892 

Feb. 

2, 

1888 

Mar. 

3, 

1856 

May 

16, 

1895 

Apri] 

6, 

1865 

Apri; 

4, 

1872 

May 

7. 

1891 

Mar. 

16 

1882 

Dec. 

5 

1895 

June 

19 

1884 

Dec. 

18 

1879 

Nov. 

6 

1873 

Nov. 

7 

1842 

Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


Fison,  Edward  Herbert,  Stoke  House,  Ipswich 

Fison,  Frederick  William,  M.A.,  64,  Pont-street,  S.W. 

FitzGerald,    Rev.,    Henry   Purefoy,    M.A.,    F.L.S.,    Wellington 

College,  Berks 
Fleet,  J.  T.,  24,  Sheep-street,  Rugby 
llFleming,  J.  A.,  Britannia  Potter}',  Glebe-street,  Gla.sgow 
Fletcher,     Frederick    W.,     North     London    Chemical    "Works, 

Holloway,  N. ,  and  Beauchamp  Lodge,  Enfield 
llFletcher,  Lazarus,  M.A.,  F.R.S.,  Natural  History  Department, 

British  Museum,  Cromwell-road,  S.W. 
llFletcher,  Thomas  William,  Grappenhall,  Warrington 
liFlintoff,  Robert  J.  Huxby,  Crumpsall-lane,  Crumpsall,  Manchester 
Floris,  Robert  Brooke,   Church-house,  West  Hanningfield,  near 

Chelmsford 
Foakes,  Jervis  E.,  Medical  School,  Caxton-street,  Westminster 
Fogg,  C.  A.,  39,  Park-road,  Bolton 
Fogg,  Thomas,  6,  Clarendon-gardens,  Maida-vale,  W. 
Foggie,  John,  University  College,  Dundee 
Follows,  Harold,  39,  Meadow-street,  Moss-side,  Manchester 
Foord,  George,  Royal  Mint,  Melbourne,  Australia 
llForbes,  D.  G.,  The  Post  Office,  Kalgoorlie,  West  Australia 
Forbes,  James,  jun.,  70,  Gracechurch-street,  E.C. 
Ford,   John  S.,   care  of  Messrs.   W.   Younger  and   Co.,    Abbey 

Brewery,  Edinburgh 
Formoy,  James  Arthur,  Cheetham,  Grange-road,  Sutton 
Forrester,    Alexander   M.,    Laboratory,    Port   Dundas   Chemical 

Works,  20,  Canal  Bank,  Glasgow 
llForster,  Martin  Onslow,  Ph.D.,  Royal  College  of  Science,  South 

Kensington,  S.W. 
Forsyth,  W.  Cay,  St.  Andrew,  46,  Queen's-road,  Leytonstone 
liFoster,    G.     C,    F.  R.  S.,    18,    Daleham-gardens,     Hampstead, 

N.W. 
Foster,  H.  Irving,  The  Elms,  Anlaby-road,  Hull 
Foster,  Dr.  M.,  F.R.S.,  Trinity  College,  Cambridge 
Foster,    Reginald   Le   Neve,    Harr}i;own   Hall,    Bredbury,   near 

Stockport 
II Fowler,  Gilbert  J.,  M.Sc,  110,  Flixton-road,  Urmston,  Manchester 
IIFowler,  William,  M.Sc,  1,  Grace-terrace,  Sunderland 
Fox,  Stanley,  23,  South-road,  Faversham 
llFoye,  Martin  Hugh,  M.B.,  CM., 
Francis,  Edward,  Ivey  Bank,  Park  Valley,  Nottingham 
llFrancis,  G.  Bult,  38,  Southwark-street,  S.E. 
Francis,  William,  Ph.D.,  F.L.S.,  Manor-house,  Richmond,  Surrey, 
and  Red  Lion-court,  Fleet-street,  E.C. 
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Date  of  Election. 


Dec.  20,  1847 

Trans. 

.June  16,  1881 

Dec.  2,  1880 

Trans. 

Mar.  21,  1867 

May  5,  1892 

May  7,  1885 

June  16,  1887 

April  4,  1889 

Dec.  15,  1892 

April  4,  1889 

Trans. 

Feb.  2,  1871 

Trans. 

Dec.  18,  1884 

Nov.  20,  1890 

April  15,  1880 

May  16,  1895 

Dec.  3,  1891 

Feb.  20,  1896 

Feb.  16,  1893 

Dec.  2,  1886 

Mar.  1,  1883 

May  3,  1894 

Feb.  18,  1892 

April  19,  1866 

Mar.  4,  1875 

Mar.  17,  1851 

AprQ  6,  1876 

Dec.  6,  1883 

Proc. 

Mar.  15,  1888 

Feb.  21,  1895 

May  4,  1893 

Trans. 

Dec.  5,  1896 

Nov.  15,  1888 

Dec.  7,  1893 

Trans. 

llFrankland,    Sir   Edward,    K.C.B.,    D.C.L.,   F.R.S.,   The   Yews, 
Keigate-hill,  Reigate 

Frankland,     Henry,     Streonshalk,     The     Crescent,     Linthorpe, 

Middlesbro' 
llFrankland,   Percy  Faraday,   Ph.D.,  F.R.S.,  Mason  College,  Bir- 
mingham 
llFraser,  Angus,  M.D.,  232,  Union-street,  Aberdeen 
ilFraser,  James  C,  Mercantile-chas., Victoria-square,  Adelaide,  S.A. 

Freear,  Harry  M.,  Hedgefield,  Harpenden,  Herts 

Freeman,  Frederick  W.,  7,  Park  Hall-place,  East  Finchley 

Freestone,  Joseph  T.,  1,  Alexander-terrace,  Rock  Ferry,  Cheshire 

French,  William,  Highfield,  135,  Walmersley-road,  Bury,  Lanes. 

Frew,  William,  Well  Park  Brewery,  Glasgow 
llFriswell,  R.  J.,  115,  Darenth-road,  Stamford  Hill,  N. 

Frost,  Joe,  Moldgreen,  Huddersfield 
liFrost,  Robert,  B.Sc,  53,  Yictoria-road,  Kensington,  W. 

Fryer,  Alfred  Cooper,   Ph.D.,  M.A.,  13,  Eaton-crescent,  Clifton, 
Bristol 

Fuerst,  A.  F.,  Ph.D.,  23,  Marlborough-road,  N.W. 

Fulcher,     Lionel   William,    B.Sc,    South    Kensington   Museum, 
S.W.,  and  56,  Buckleigh-road,  Streatham  Common,  S.W. 

Fuller,  C.  J.  P. ,  Mona  House,  Horwich,  Lanes. 

Fuller,  Frederick  George,  85,  Shooters-hill-road,  Blackheath,  S.  E. 

Fuller,  John,  Rookwood,  Montpelier-road,  Ealing,  W. 

Fulton,  H.  B.,  33,  St.  Dunstan's-road,  West  Kensington,  W. 

Gabb,  George  Hugh,  43,  Charlotte-street,  Fitzroy-square,  W. 

Gailleton,  Alfred  T.,  Tulloch  House,  Perth,  N.B. 

Gale,   James,    Ph.D.,  M.A.,   F.G.S.,    169,   Adelaide-road,  South 

Hampstead 
llGalton,  Douglas,  Sir,  K.C.B.,  F.R.S.,  12,  Chester-street,  Gros- 

venor-j)lace,  W.,  and  Himbleton  Manor,  Droitwich 
IIGamble,    Sir    David,    Bart.,    C.B.,    Windlehurst,    St.    Helens, 

Lancashire 
Gamble,  J.  C,  St.  Helens,  Lancashire 
IIGarbutt,  Llewellyn,  M.A. ,  10,  College-street,  Winchester 
Gardiner,  James  H.,  59,  Wroughton-road,  Balham,  S.W. 
Gardner,  H.  Edward,  B.Sc,  The  College,  Epsom,  Surrey 
Gardner,  J.  Addyman,  M.A.,  Chemical  Department,  St.  George's 

Hospital,  S.W. 
Gardner,  James,  80,  Heaton-terrace,  Rhodes,  near  Manchester 
Gardner,  Walter  M.,  Technical  College,  and  Fairmount,   Man- 

ningham,  Bradford 
Garnett,  Hemy,  38,  Parolles-road,  Uiiper  HoUoway,  N.W. 
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Date  of  Election. 


Jan.  17,  1889 

Dec.  2,  1880 

April  21,  1898 

Aprill7,  1884 
Jan.  18,  1847 

Nov.  4,  1875 

Mar.  3,  1887 

May  7,  1885 
Aprill7,  1879 
Dec.  3,  1896 

Feb.  21,  1889 

Dec.  3,  1891 

Feb.  21,  1895 

Nov.  4,  1875 

Dec.  6,  1888 

June  7,  1894 

Feb.  6,  1890 

Mar.  4,  1897 

Mar.  5,  1885 

June  16,  1892 

Trans. 

June  21,  1888 

May  16,  1895 
May  18,  1841 

Trans. 

Mar.  4,  1897 

Feb.  17,  1898 

Feb.  1,  1883 

Mar.  17,  1881 

April  19,  1888 
Feb.  17,  1898 

Proc. 

April  6,  1865 
Dec.  3,  1885 

May  6,  1897 
Dec.  18,  1848 

Trans. 

Feb.  17,  1898 

Garrett,  Frederic  Chas.,  M.Sc,  Durham  College  of  Science,  New- 
castle 
Garrod,  A.  E. ,  M.  D. ,  9  Cliandos  Street,  Cavendish-square,  "W. 
Garside,  A.  L.  H.,  B.Sc,  The  Laboratory,  Lawes  Chemical  Manure 

Co.,  Ltd.,  Barking  Creek,  Essex 
Gaskell,  Joseph,  71,  Haworth-buildings,  Cross-street,  Manchester 
Gatty,  F.  A. ,  Bannister  Hall  Works,  near  Preston,  Lancashire 
Gee,  T.  Ernest,  F.R.C.P.,  67,  Westbourne-park-road,  W. 
Geisler,    Joseph    F.,    Ph.C,    Mercantile    Exchange    Buildings, 

Hudson  and  Harrison-streets,  New  York 
Gemmell,  George  Harrison,  4,  Lindsay-place,  Edinburgh 
Gent,  William  Thomas,  Misterton,  Gainsborough 
George,  George,  Regent-street,  Kingswood,  near  Bristol 
llGerland,  Conrad,  M.Sc,  Ph.D.,  Municipal  Technical  Laboratory, 

Blackburn  ;  and  Accrington 
German,  George,  Junr. ,  Huntingdon  House,  Ashby-de-la-Zouch 
l|Gen-ans,  H.  Tresawna,  M.A.,  20,  St.  John  Street,  Oxford 
Gerrard,  A.  W.,  35,  Queen's-road,  Wimbledon 
Geyzel,  John  Lawrence  Van,  Surgeon-Major,  Chemical  Examiner, 

Medical  College,  Madras,  East  India 
Ghasvala,  B.  E. ,  Grant  Medical  College,  Byculla,  Bombay 
IIGibbes,  Cuthbert  C,  M.D.,  M.C.,  L.R.C.P.,  D.P.H., 
Gibbons,  J.  L. ,  The  Higher  Grade  School,  Blyth,  Northumberland 
Gibson,   Adam,  c/o  Messrs.    Piukerton,   Gibson  &  Co.,    Tliistle- 

street-lane  East,  Edinburgh 
Gibson,  John,    Ph.D.,  F.E.S.E.,  F.LC,    Heriot-Watt   College, 

Edinburgh 
Gibson,  W.  Humphrey,  122,  King's-road,  Brighton 
Gilbard,  J.  F.  H.,  8,  Glaskin-villas,  Lea  Bridge-road,  N.E. 
Gilbert,. Sir  Joseph  Henry,  Ph.D.,  F.R.S.,  F.L.S.,  Harpenden, 

St.  Albans 
Gilbody,  A.  W.,  M.Sc,  Ph.D.,  Owens  College,  Manchester 
Gilderdale,  Frederick,  1,  Havelock-street,  Newcastle-on-Tjme 
IIGill,  E.  Clarendon,  Ivy  Dene,  Christchurch,  Hants 
Gill,  E.  J.  G.,  29,  King  Henry's-road,  South  Hampstead,  N.W. 
Gill,  John,  Gwealhellis,  Helston,  Cornwall 
Gilles,  W.  S.,  Bradford-street,  Booking,  Brainti-ee,  Essex 
llGillman,  A.  W., 

Girdwood,  Gilbert  P.,  M.D.,  54,  Beaver  Hall  Hill,  Montreal 
Girtin,  Thomas,  B.A.,  125a,  Highbury  New  Park,  N. 
Gladstone,  John  Hall,  Ph.D.,  F.R.S.,  17,  Pembridge-square,  Hyde 

Park,  W. 
Glaister,   John,   Prof.,   M.D.,   4,   Grafton-place,   Grafton-square, 

Edinburgh 
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Date  of  Election 

Mar.     4,  1886 

Jan.    18,  1872 

May  16,  1895 

Feb.  21,  1895 

April   4,  1878 

May  16,  1889 

June  18,  1896 

June  17,  1897 

Dec.   15,  1892 

Dec.     4,  1890 

May     7,  1896 

Nov.  20,  1890 

April21,  1887 

Proc. 

Mar.     4,  1875 

Mar.     6,  1890 

Feb.     1,  1883 

Jan.    17,  1889 

Trans. 

Mar.     4,  1897 

Feb.     6,  1879 

Mar,    4,  1897 

Trans. 

June  16,  1887 

Jan.    17,  1889 

May     4,  1893 

Feb.     2,  1871 

Trans. 

Feb.     3,  1887 

Trans. 

June  19,  1884 

Feb.    15,  1894 

April  15,  1880 

Trans. 

May     1,  1862 

Dec.     5,  1895 

Trans. 

Feb.     6,  1890 

May  16,  1895 

Trans. 

June  16,  1887 

Glenfield,    Francis  W.   S.,   27,   Gloucester-gardens,   Hyde  Park- 
square,  "W. 
IIGlover,  George  Thomas,  Corbys,  Hoylake,  Cheshire 
Goddard,  Wm. ,  11,  Granville-road,  Middlesbro' 
Goldhnch,  George,  Hendon,  N."W. 
llGoldschmidt,  S.  A.,  Ph.D.,  care  of  Columbia  Chemical  Works,  4, 

to  51,  Sedgwick-street,  Brooklyn,  New  York 
Goldsmith,    Byron   B.,    19,    East   74th-street,    New  York   City, 

U.S.A. 
Goldstand,  L.  F.,  Nowo-Zielna,  48,  Warsaw,  Russian  Poland 
Gomess,  A.  F.  Bilderbeck,  M.R.C.S.,  33,  Dray  ton-gardens,  South 

Kensington 
Goodall,  Walter,  Alma  House,  Pudsey,  near  Leeds 
Goodwin,  Thomas  S. ,  Prof.  Veterinary  College,  Buccleuch-street, 

Glasgow 
Goodwin,  William,  c/o  iliss.  Stewart,  5,  Doune  Qudrant,  Kelvin- 
side,  Glasgow 
Gordon,  Colin,  Storer's  Wharf,  Cubitt  Town,  E. 
Gordon,  Hugh,  M.A.  Oxon.,  The  Cottage,  Torkington,  Cheshire 
Gordon,  J.  G.,  Queen  Anne's  Mansions,  Westminster,  S.W. 
Gossling,  Frank,  B.Sc,  Caudebec,  Park  Side,  Hampton  Wick 
Gothard,  Frederic,  Bearwood  House,  Burton-on-Trent 
llGott,  B.  S.,  M.A.,  The  Guildhall,  Westminster,  S.W. 
Gough,  H.  W.,  B.A.,  73,  Billing-road,  Northampton 
Gough,  Thomas,  Rev.,  B.Sc,  (Lond.),   King  Edward's  School, 

Retford,  Notts. 
Goulding,  Ernest,  18,  Mercers-road,  HoUoway,  N. 
Gover,  Herbert  J.,  29,  Piccadilly,  Hanley,  Staffordshire 
Gow,  Robert  J.,  Ivy  Lea,  Hough  Green,  near  Widnes 
Gower,  Alfred  Roland,  18,  West  View-road,  Barrow-in-Furness 
llGowland,  William,  13,  Russell-road,  Kensington,  W. 
Goyder,  George  A.,   Hawkins-road,  Medindie,  Adelaide,   South 

Australia 
Grace,  W.  F.,  54,  York-road,  Hove,  Brighton,  and  the  Lake  View 
and  Boulder  Junction   Gold  Mines,  Limited,    Kalgoolie,  W. 
Australia 
Grafton,  Walter,  54,  Byron-avenue  East,  East  Ham,  Essex 
llGraham,  C.  Colborne,  Highmoor,  Benrhydding-road,  nkley,Yorks 
llGraham,    Charles,    D.Sc,    23,    Euston-buildings,    Gower-street 

Station,  N.W. 
Graham,  Edward,  B.Sc,  The  Grange,  Woodlands-road,  Redhill 
Grant,  James,  9,  Arthur-street,  Prestwich,  near  Manchester 
Grant,  P.  H.,  94,  Copleston-road,  Denmark-hill,  S.E. 
Gravill,  Edward  D.,  F.R.M.S.,  42,  Walmsley-street,  Hull 
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Date  of  Election. 


Feb.  20,  1896 
Dec.  7,  1893 
Feb.     2,  1888 

June  16,  1859 
Dec.  15,  1881 

April  17,  1879 
Feb.  21,  1895 
Feb.  19,  1874 
April  15,  1880 

May     4-,  1893 

Dec.  5,  1889 
Dec.   15,  1892 

Dec.  5,  1895 
April   6,  1871 


Trans. 


Trans. 


Dec.  7,  1882 

Dec.  15,  1892 

Trans. 

May  16,  1895 

Dec.  4,  1890 

Feb.  5,  1885 

Trans. 

June  15,  1893 

June  16,  1887 

Dec.  5,  1878 

Dec.  5,  1878 

April  2,  1874 

Trans. 

Dec.  3,  1885 

June  4,  1885 

May  15,  1873 

Dec.  6,  1894 

Proc. 

June  18,  1891 

May  7,  1885 

Mar.  1,  1883 

Mar.  5,  1874 

Trans. 


Gray,    George,  Canterbury  Agricultural   College,  Lincoln,    New 

Zealand 
Gray,  Thomas,  Andersonian-buildings,  204,  George-street, Glasgow 
Greaves,  W.  A. ,  Grammar  School,  Newark 
Green,    Alfred   H.,   Oaklands,   Lowton  St    Mary's,    Newton-le- 

Willows 
llGreen,    Arthur  George,    13,    King's-drive,    Heaton  Moor,    near 

Stockport 
Green,  Arthur  Henry,  207,  Lloyd-street,  Greenheys,  Manchester 
Green,  John  Edward,  F.LC,  A.R.S.M.,  1,  Queen's-road,  Urms- 

ton,  Manchester 
Green,  Herbert,  Hayle  Mill,  Maidstone 
Green,  Lawrence,  Lower  Tovil,  Maidstone 

IIGreenaway,  Alfred  John,  F.I.C,  39,  Frognal,  Hampstead,  N.W. 
Greene,  William  H.,  M.D.,  204,  North  36-street,  Philadelphia 
Green  way,  Thomas  J.,  8th  Avenue,  East  Adelaide,  South  Australia 
Greenwood,  "William  Henry,  Birmingham  Small  Arms  and  Metal 

Co.,  Adderley  Park  Works,  Birmingham 
Greeves,  A.,  25,  Balmuir-gardens,  Putney,  S.W. 
Gregory,  Alfred  John,  M.D.,  B.Sc,  Colonial  Secretary's  Office, 

Cape  Town 
Gregory,  G.  M.,  Ghazipur,  N.W.P.,  India 
llGrenfell,  Claud,  M.A., 

Greville,  Henry  Leicester,  Diersheim,  Churchfields,  Woodford 
Grice,  W.  T.,  9,  Dalhousie-square,  Calcutta 
Grieve,  William  Hatten,  226,  Friem-road,  East  Dulwich,  S.E. 
Griffith,  D.  Agnew,  c/o  Messrs.  Mitchell  and  Co.,  27,  King-street, 

Liverpool 
Griffith,  George,  M.A.,  College-road,  Harrow 
Griffiths,    Arthur   Bower,    Ph.D.,    F.K.S.E.,    12,    Knowle-road, 

Brixton,  S.E. 
Griffiths,  Thomas,  The  Cedars,  Clapham  Common,  S.W. 
Grime,  Herbert,  51,  Chiswick-street,  Carlisle 
llGrimshaw,  Harry,  Sunnyside,  North-road,  Clayton,  Manchester 
Grimwood,  Robert,  London  County  Council,  Chemical  and  Gas 

Department,  40,  Craven-street,  W.  C. 
Grimwood,  Robert  George,  41,  Lady  Maragret-road,   St.  John's 

College  Park,  N.W. 
Gripper,  Harold,  2,  Heald-place,  Rusholme,  Manchester 
Gronow,    William  Thomas,    Port   Pirie   Smelting  Works,    Port 

Pirie,  South  Australia 
Grossman,  E.  H.,  12,  Alfred-place^West,  S.W. 
llGroves,  Charles  Edward,   F.R.S.,   Kennington-green,  S.E.,  and 
Guy's  Hospital,  S.  E. 
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Date  of  Election. 
June  17,  1897 
Mar.  4,  1897 
May   16,  1895 

April  21,  1898 

Dec.     6,  1888    Trans. 

Dec.  2,  1897 
Nov.  4,  1875 
May     6,  1897 

June    4,  1874 


Feb.  7,  1878 
June  7,  1894 
Dec.  7,  1893 
Dec.  16,  1886 
June  16,  1881 
Dec.  15,  1892 


Jan.  20,  1876 

Dec.  7,  1893 
Dec.  3,  1891 
Jan.  17,  1889 
Dec.  3,  1891 
Jan.  17,  1889 
June  1,  1876 
Feb.  16,  1893 
May  16,  1895 
May  20,  1886 

Juue  17,  1897 
Feb.  3,  1859 
April  17,  1890 

June  7,  1888 
Dec.  2,  1897 
Feb.  15,  1894 
May     6,  1875 

Jan.    18,  1877 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


Grundey,  F.  R.,  B.Sc,  20,  Derby-road,  Douglas,  Isle  of  Man 
Guest,  E.  G. ,  M.A.,  The  Grammar  School,  Kirkham  Lanes. 
Gunn,     A.,     c/o     Messrs.     Loiimer     and     Co.,     Britannia-row, 

Islington,  N. 
Guthrie,    Alexander,    B.Sc,   The   Cottage,    Booking,    Brain  tree, 

Essex 
Guthrie,  Frederick  Bickell,  Chemical  Laboratory,  The  University, 

New  South  "Wales 
Guttman,  Oscar,  12,  Mark-lane,  E.G. 

Guyer,  James  Brett,  "Wrentham,  Higher  Erith-road,  Torquay 
Guyer,  R.  Glode,  c/o  Messrs.   Duncan,  Flockhart,  and  Co.,  104, 

South  Bank,  Canongate,  Edinburgh 

Habirsliaw,    W.    M.,    Glenwood   Works,    Yonkers,    New    York, 
U.S.A. 
llHadkinson,  John 

Hadley,  Arthur,  United  Breweries,  Carmarthen 

liHadley,  Henry  Edwin,  The  School  of  Science,  Kidderminster 

Haga,  T.,  Pestalozzistrasse  105,  Charlottenberg,  bei  Berlin 

Hailes,  Alfred  James  de,  15,  Red  Lion-square,  W.C. 

Haines,    "Walter   S.,    Prof,    c/o    Rush   Med.    College,    Chicago, 
U.S.A. 

Hake,  H.  "Wilson,  Ph.D.,  "Westminster  Hospital  Medical  School, 
Caxton-street,  S."W. 

Hale,  Henry  Ormsby,  Oundle  School,  Northamptonshire 

Hall,  A.  D.,  S.E.,  Agricultural  CoUege,  "Wye,  Kent 

Hall,  Allan  T.,  Ivy  Cottage,  "Willerby,  near  Hull 

Hall,  Archibald,  34,  Bishopsgate-street,  E.C. 

Hall,  John  A.,  Victoria  Chemical  "Works,  Victoria,  B.C. 

Hall,  Samuel,  East  London  Soap  "Works,  Bow 

Haller,  Albin,  14,  Rue  de  Metz,  Nancy,  France 

Haller,  H.  Loft,  26,  Scale-lane,  Hull 

Halliburton,    William   Dobinson,    M.D.    Lond.,    B.Sc,  F.R.S., 
9,  Ridgmouut-gardens,  Gower-street,  W.C. 

Halliwell,  Edward,  c/o  West  Riding  Rivers  Board,  Wakefield 

ilHambly,  C.  H.  Burbridge  "Fairley,"  Weston,  Bath 

Hambly,  Frederick  J.,  c/o  The  Electric  Reduction  Co.,  Bucking- 
ham, Que.  Canada 

Hamilton,  James  C,  Ameliffe,  Arnside,  via  Caruforth 

Hamilton,  Robert,  11,  Ibrox-place,  Glasgow 

Hamilton,  Robert,  Leeds  Steel  Works,  Leeds 

Hamlet    W.     M.     Government     Laboratory,     Macquarie-street, 
Sydney,  N.S.W. 

Hampton,  William,  38,  Lichfield-street,  Hanley 
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Date  of  Election. 
Feb.     7,  1857 

June  15,  1893 

Dec.  5,  1895 
June  18,  1896 
Mar.  7,  1872 

Feb.  21,  1889 

Feb.  21,  1895 
June  17,  1897 
Feb.     3,  1859 

April  16,  1863 
Mar.  17,  1887 
May     7,  1885 

Dec.  15,  1892 
Dec.     2,  1897 

Jan.   20,  1876 

June  19,  1884 
Dec.  16,  1875 
June  1,  1876 
Feb.  7,  1878 
Mar.  4.  1897 
Jan.   15,  1874 

June  17,  1897 
May     6,  1897 


Trans. 
Trans. 


Trans. 


Proc. 


June  17,  1897 

Dec.  15,  1881 

Feb.  20,  1896 

June  18,  1896 

Feb.  21,  1884 

Dec.  7,  1893 

Feb.  21,  1895 

Dec.  17,  1874 

June  7,  1894 

Hanbury,    Cornelius,    Plough-court,    Lombard-street,   E.G.,    and 

Dynevor  House,  Richmond,  Surrey 
Hancock,     Ernest    Albert,    Government     Analyst,    St.      Kitts, 

Leeward  Islands,  W.I. 
Hanes,  E.  S.,  108,  Alexandra-road,  N.W. 
Hanger,  R.  H.,  Riverslea,  Stoneferry,  Hull 
llHannay,  James  Ballantine,  Cove  Castle,   Loch  Long,  N.B.,  and 

Whitehall  Club,  S.W. 
llHanson,  Alfred  Miall,  The  Whalley  Abbey  Printing  Co.,  Ltd., 

Whalley,  near  Blackburn 
Hanson,  Weldon,  159,  Albert-road,  Middlesbrough 
Harbord,  F.  W.,  Egham,  SuiTey 
llHarcourt,  A.  G.  Vernon,  M.A.,  D.C.L.,  LL.D.,   F.R.S.,   Cowley, 

Grange,  Oxford 
llHarcourt,  L.  F.,  Vernon,  M.A.,  Fairholme,  Weybridge 
11  Harden,  Arthur,  M.Sc,  Ph.D.,  20,  Kensington-crescent,  W. 
Hards,    William    Benjamin,    B.A.     Loud.,    Science     and    Art 

Department,  South  Kensington,  S.W. 
Hardy,  James  G.,  5,  Dalkeith  Avenue,  Dumbreck,  Glasgow 
Harger,   John,    B.Sc,   Ph.D.,    The   Nook,    St.  James's   Mount, 

Liverpool 
Hargreaves,  James,  Peel   House-lane,   Farnworth,   near  Widnes, 

Lancashire 
Hargreaves,  John,  Widnes,  Lancashire 
Harkness,  William,  1,  St.  Mary's-road,  Canonbury,  N. 
IIHarland,  R.  H.,  37,  Lombard-street,  E.C. 
llHarland,  William   Dugdale,  48,  King-street,  Manchester 
Harley,  Vaughan,  M.D.,  25,  Harley-street,  W. 
llHarman,    F.    E.,    M.R.A.C,    c/o    Dr.     Piggott,     13,    Orchard- 
gardens,  Teignmouth,  Devon 
Harman,  Harold,  Shalm.sford,  Brixton-hill.  S.W. 
Harrie,    H.    W.,   c/o   Messrs.   Harker,  Stagg   and   Morgan,    15, 

La^vrence  Pountney-lane,  E.C. 
Harrington,  B.  J.,  Ph.D.,  McGill  University,  Montreal 
Harrington,  William  Bury,  Leeview,  Moutenotte,  Cork 
Harrington.  Wm.,  9,  Edgehill,  Bransby,  Whitehaven 
Harris,  F.  W.,  Public  Analyst's  Office,  Burnley 
Harris,  Frank  W.,  Laboratory,  G.W.  Ry.,  Swindon,  Wilts 
Harris,   Harold,   c/o   Mes.srs.    Dalgety,   and   Co.,   Ltd.,   Sydney, 

N.S.W. 
Harris,  Harry,  The  Hall  Mines  Smelter,  Nelson,  B.C. 
Harris,  Henry  Penley,  15,  Coverdale-road,  Shepherd's  Bush,  W. 
Harris,  Sydney  Walters,   15,    Lansdowue-terrace,  Walters-road, 
Swansea 
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Date  of  Election. 
Feb.     7,  1878 

Feb.  21,  1895 
May  17,  1888 
Dec.  5,  1895 

Feb.  15,  1894 
June  21,  1883 

May  17,  1888 
Feb.  19,  1891 
Feb.  17,  1876 

Mar.  4,  1886 
Jan.  21,  1869 
May  7,  1891 

Mar.  16,  1882 
Mar.  4,  1897 


Trans, 


Trans. 


Trans. 


Mar. 

4, 

1897 

Dec. 

20, 

1866 

Feb. 

6, 

1890 

Dec. 

3, 

1885 

Feb. 

17, 

1881 

Feb. 

15, 

1894 

May 

6, 

1875 

Feb. 

21, 

1894 

Feb. 

18, 

1892 

Dec. 

2, 

1880 

May 

7, 

1896 

Feb. 

2, 

1888 

Dec. 

6, 

1894 

Mar, 

3, 

1887 

Feb. 

15, 

1894 

Trans. 


Proc. 


Trans. 


Dec.  1,  1887 
Dec,  15,  1881 
Mar.  16,  1876 


llHarris,     Thomas    Frederick,    B.Sc,    Bromley   Lodge,    Bromley 

Kent 
Harris,  Walter,  B.A.,  Ph.D.,  Campbell  College,  Belfast 
Harrison,  Albert,  72,  Windsor-road,  Forest  Gate 
Harrison,  C.   E.,   B.A.,  Abbey  View,   Potters-bar,  N.,  and  St. 

George's-house,  Eastcheap 
Harrison,  Edward  Frank,  51,  Holly-avenue,  Newcastle 
llHarrison,  Hugh  Erat,  B.Sc,  2,  Park-place,  Regent's  Park,  N.W. 

and  Faraday-house,  Charing  Cross-road 
Harrison,  J.  Burchmere,  Government  Laboratory,  British  Guiana 
Harrold,  Frederick  W.,  18,  Maddox-street,  W. 
Harrow,   G.   H.,    Ph.D.,    Messrs.    Allsopp,    and  Sons'  Brewery, 

Burton-on-Trent 
Hart,  Bertram  Harvey,  The  Elms,  Old  Charlton,  Kent,  S.E. 
Hart,  F.  W,,  Holly  House,  96,  Stoke  Newington-road,  N, 
Hart,   William    Beaumont,    Gransmoor-avenue,    Fairfield,    near 

Manchester 
Hartley,  Arthur,  The  Haslar-street,  Brewery,  Gosport 
Hartley,  E,  G.  J.,  B.A.,  Wheaton-Aston  Hall,  Stafford 
Hartley,  Thomas,  Patwell-street,  Bruton,  Somerset 
Hartley,  Walter  Noel,  Prof.,  F.R.S.,  Royal  College  of  Science, 

Stephen's-green,  Dublin  ;  and  36,  Waterloo-road,  Dublin 
Hartog,    P.    J.,   B.Sc,   Owens   College,    Manchester;    and   22, 

Brondesbury- villas,  London,  N.W. 
Harvey,   Ernest  Wm.,   A.R.S.M.,  20,  Malwood-road,   Balham, 

S.W. 
Harvey,  Sidney,  Canterbury 

Harvey,  W.  Pellew,  Assay  and  Mining  OflB.ce,  Vancouver,  B.C. 
Hastings,  Henry  Mitchell,   54,   Edith-road,  The  Cedars,  West 

Kensington 
Hatfield,  J.  Adams,  89,  Bridge-street,  Wednesbury 
Hatton,  William  Percy,  c/o  W.  R.  Hatton  and  Sons,  Wormwood 

Scrubs 
Hawkes,  Alfred  E.,  M.D,   Bruss.,   L.R.C.P.   Edin.,    22,   Aber- 

cromby-square,  Liverpool 
Hawkins,  Edgar,  M.D.,  M.A.,  M.S.,  Dispensary,  Dudley 
Hawkins,  Lewis  Walter,  20,  Norton  Folgate,  E. 
Haworth,  E.,  M.Sc. ,  6,  Stanley-villas,  Runcorn,  Cheshire 
Hay,  Alexander,  93,  Culford-road,  N. 
Hayward,  Edward  Stanley,  c/o  Mrs.  Sauders,  109,  High-street, 

Crediton,  Devon 
Head,  C.  James,  F.LC,  117,  Bedford-road,  Clapham,  S.W. 
Head,  Harold  Ellershaw,  5,  Ilchester-mansions,  Kensington,  W. 
Head,  Jeremiah,  47,  Victoria-street,  Westminster,  S.W. 
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Date  of  Election. 

Feb.  16,  1893 

Dec.  3,  1891 

Nov.  2,  1876 

Dec.  5,  1889 

Dec.  4,  1890 

Proc. 

June  3,  1875 

Jan.  18,  1872 

Dec.  6,  1894 

Feb.  20,  1896 

Feb.  5,  1885 

Trans. 

Dec.  5,  1895 

Trans. 

Feb.  18,  1892 

Feb.  21,  1853 

Mar.  4,  1897 

June  18,  1885 

Dec,  5,  1895 

Feb.  16,  1871 

June  15,  1876 

Trans 

Dec.  7,  1893 

May  6,  1892 

Trans 

Feb.  18,  1892 

June  21,  1883 

Trans 

Dec.  1,  1864 

Dec.  1,  1887 

Feb.  6,  1890 

April  3,  1848 

June  1,  1876 

Trans 

June  7, 1894 

Mar.  17,  1881 

Dec.  6,  1894 

Mar.  16,  1882 

Dec.  16,  1858 

Heath,   Arthur  John,    1,    Grove-villas,    Redland,    Bristol,    and 

Monktou  Combe  School,  Bath 
Heath,  John  William,  33,  Upper  Gloucester-place,  W. 
Hehner,  Otto,  11,  Billiter- square,  E.G. 
Helbing,  H.  B.,  63,  Queen  Victoria-street,  E.G. 
Heller,  William  M.,  B.Sc,  Municipal  Technical  School,  Sutlolk- 

street,  Birmingham 
llHellon,  Robert,  Ph.D.,  Seascale,  via  Carnforth 
llHelm,  Henry  James,  Simonstone,  27,  Hammeltou.-road,  Bromley, 

Kent 
Helms,  Albert,  M.A.,  Ph.D.,  8,  Bridge-street,  Sydney,  N.S.W. 
Helps,  J.  W.,  3,  Tavistock-road,  Groydon 
Henderson,  George  G.,  Prof.,  M.A.,  D.Sc,  F.I.G.,  the  Technical 

College,  204,  George -street,  Glasgow 
Henderson,    James,    B.Sc,   Ph.D.,    c/o   The  American  Brewing 

Academy,  294,  South  Water-street,  Chicago  111.,  U.S.A. 
Hendrick,  James,  B.Sc,  F.I.C.,  The  University,  Aberdeen 
Hepburn,  J.  G.,  LL.B.,  Dartford,  Kent 

Heppenstall,  Charles,  Victoria-road,  Stanford-le-Hope,  Essex 
Hepworth,  T.  Cradock,  10,  Lysias-road,  Balham-hUl,  S.W. 
Heriot,  T.  H.  P.,  23,  Wolseley-road,  Crouch  End,  N. 
Herman,  Douglas,  Eccleston-park,  Prescot 
Heron,  John,  110,  Fenchurch-street,  E.G. 
Hesketh,  WiUiam,  16,  New  Market-street,  Blackburn 
Hewitt,   John  Theodore,  M.A.,    D.Sc,    Ph.D.,  65,  Silverdale, 

Sydenham 
Hewlett,  John   C,    40,    Charlotte- street,    Great   Eastern-street, 

London,  E.G. 
llHeycock,    Charles   T.,    M.A.,    F.R.S.,    24,    Fitzwilliam-street, 

Cambridge 
Heywood,  Henry,  Witla  Court,  near  Cardiff 
llHeywood,  J.  Garnett,  127,  Sutherland-avenue,  Maida  Vale,  W. 
Heywood,  Joseph  H.,  Sparth  Cottage,  Manchester-road,  Rochdale 
Heywood,  J.   S.  C,  19,  Inverness-terrace,  Kensington-gardens, 

W. 
Hibbert,  Walter,  101,  Goldhurst-terrace  East,  South  Hampstead, 

N.W. 
Hichens,  J.    H.,   M.A.,   F.G.S.,   The   School   House,   Wolver- 
hampton 
llHiddingh,  Michael,  Newlands,  near  Capetown 
Higgs,  M.  S.,  Eastleigh  Gold  Mines,  Klerksdorp,  S.A.R. 
llHill,  Alexander 
Hill,  Alfred,  M.D.,  F.I.C.,  F.R.S.E.,  Medical  Officer  of  Health, 

The  Council  House,  Birmingham 

C 
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Date  of  Election. 


Dec.  3,  1896 

Proc. 

Dec.  3,  1896 

June  18,  1896 

May  6,  1897 

Feb.  15,  1894 

Mar,  5,  1892 

Feb.  17,  1898 

May  15,  1873 

Dec.  3,  1896 

May  5,  1892 

May  3,  1894 

Jan.  20,  1870 

Nov.  18,  1886 

April  21,  1898 

June  21,  1883 

Dec.  18,  1884 

April  15,  1844 

Trans. 

Nov.  16,  1882 

Trans. 

Dec.  18,  1879 

Trans. 

April  15,  1886 

April  21,  1898 

April  17,  1873 

Dec.  6,  1894 

May  7,  1885 

Mar.  1,  1883 

June  11,  1876 

Dec.  3,  1885 

Mar.  16,  1876 

Dec.  2,  1880 

June  18,  1891 

Mar.  4,  1886 

Dec.  5,  1895 

Mar.  4,  1897 

Dec.  2,  1886 

Dec.  7,  1893 

Hill,  A,  Croft,  B.A. ,  Davy-Faraday  Research  Laboratory,  Albe- 

marle-street,  W. 
iHill,  C.  A.,  Hawthorns,  South-road,  Clapham  Park,  S.W. 
Hill,  E.  G.,  Prof.,  B.A.,  Muir  College,  Allahabad 
Hill,  Sydney,  11,  Salisbury-street,  Hull 

IIHills,  Edmond  Herbert,  Capt.  R.  E. ,  Darland  House,  Chatham 
llHiUs,  Harold  F.,  147,  Bow-road,  E.C. 
Hills,  T.  H.,  6,  Eliot  Park,  Blackheath,  S.E. 
IIHills,  Walter,  225,  Oxford-street,  W, 
Hinchley,  J.  W., 

Hinnell,  Henry  Leonard,  41,  Corporation-street,  Manchester 
Hirsch,  C.   T.   W.,  M.D.,   Charlinch,  Rectory-road,  Woolwich, 

S.E. 
Hislop,  G.  R.,  Gasworks,  Blackstoun-road,  Paisley 
Hislop,  Lawrence,  33,  Slatey-road,  Birkenhead 
Hislop,  Lawrence,  Gasworks,  Uddingston,  Glasgow 
llHobbs,  Bedo,  The  Brewery,  High-street,  Maidenhead 
Hodges,  Herbert  J.,  Dagmar,  Napier-avenue,  Fulham 
Hodges,  John  F.,   Prof.,  M.D.,  F.LC,  J. P.,  Queen's  College, 

Belfast,  and  Sandringham,  Malone-road,  Belfast 
llHodgkin,  John,  F.L.S,,  F.I.C,   12,  Dynevor-road,  Richmond- 

on-Thames 
Hodgkinson,  W.  R.  Eaton,  Prof.,  Ph.D.,  F.R.S.E.,  IS.Glenluce- 

road,  Blackheath,  S.E. 
Hodgson,  Christopher,  High  House,  Eppleby,  Darlington 
Hodgson,  H.  P. ,  Caldew  Bank,  Cummersdale,  near  Carlisle 
jHodgson,  H.  Tylston, 

Hogg,  A.  F.,  M.A.,  13,  Victoria-road,  Darlington 
Hogg,  Edward  Grindle,  1,  Southwick-street,  Hyde  Park-square, 

W. 
Hogg,  W.  Douglas,  M.D.,  62,  Champs  Elysees,  Paris 
Holcroft,  Harold,  M.A.,  Parkdale,  Wolverhampton 
Holgate,  Thomas,  12,  Hyde  Park-road,  Halifax 
Holland,  Philip,  22,  Taviton-street,  Gordon-square,  W. 
HoUiday,  Robert,  c/o  Messrs.  Read,  Holliday  and  Sons,  Limited, 

Huddersfield 
HoUoman,   Frederick   R.,  c/o   Messrs.   Tennant's   Agency,    San 

Fernando,  Trinidad,  B.W.L 
HoUoway,  George  Thomas,  57  and  58,  Chancery-lane,  W.C. 
Holme,  A.  E.,  M.A.,  The  Wheelwright  Grammar  School,  Dews- 
bury 
Holmes,  John,  Crewe  Villa,  Putney  Bridge-road,  S.W. 
Holmes,  John  Winder,  Rayton-xi-towns,  Shropshire 
Holthouse,  H.  B.,  12,  Melton-grove,  West  Bridgford,  Notts. 
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Date  of  Election. 

May  4,  1865 

Feb.  17,  1898 

Feb.  7,  1878 

Dec.  15,  1892 

Trans. 

Mar.  1,  1883 

May  17,  1888 

Feb.  19,  1891 

Feb.  15,  1894 

Dec.  15,  1892 

Dec.  2,  1897 

Dec.  15,  1892 

Mar.  4,  1886 

Dec.  7,  1882 

Feb.  16,  1871 

Mar.  17,  1887 

Proc. 

Feb.  20,  1896 

Dec.  7,  1882 

Feb.  18,  1869 

Nov.  3,  1870 

April  21,  1887 

Trans. 

June  20,  1889 

Mar.  4,  1875 

Dec.  7,  1882 

Feb.  19,  1880 

Jan.  20,  1876 

April  4,  1889 

April  4,  1889 

Mar.  2,  1871 

Feb.  21,  1878 

Feb.  15,  1894 

June  17,  1880 

Trans. 

Dec.  17,  1868 

June  18,  1896 

June  4,  1885 

Nov.  16,  1882 

Holzmanu,  M.,  Ph.D.,  Marlborough-house,  S.W. 

Homfray,  David,  B.Sc,  6,  Dartmouth-row,  Greenwich,  S.E, 

Hooker,  A.  H. ,  Board  of  Health,  Cairo,  Egypt 

Hooker,    Samuel   C,    The   Franklin   Sugar  Refinery  Co.,   701, 

Front -street,  Philadelphia 
ijHooper,    David,    Curator,    Economic   and   Art   Section,    Indian 

Museiun,  Calcutta 
Hooper,  E.  Grant,  16,  Royal-avenue,  Chelsea,  S.W. 
II Hooper,  Ernest  F.,  AVear  Fuel  Woiks,  South  Dock,  Sunderland 
il  Hornby,  R.,  B.A.,  Marsh  Parade,  Newcastle,  Staffordshire 
Horsfall,  John,  4,  Grange-avenue,  Rawtenstall,  Manchester 
Horseman,  J.  W.,  County  School,  Bedford 
Horwill,  Edgar  E.   C,   19,   Devereux-road,   New   Wandsworth, 

S.W. 
IIHoskins,  Arthur  Percy,  25,  CromweU-road,  Belfast 
Hotblack,  Herbert  A.,  Cannon  Brewery,  Brighton 
Houlder,  W.  W.,  10,  Ossulton-villas,  Southall-green,  Southall 
Houlding,  William,  B.Sc,  Gilmerton,   Cressington-park,  Liver- 
pool 
Howard,  Albert,  A,  Newcourt,  St.  John's  College,  Cambridge 
llHoward,  Alfred  G.,  Burnt  House,  Chigwell,  Essex 
Howard,  Alfred  Kiugsby,  Bryntirion,  Rhyl,  N.  Wales 
liHoward,  David,  Devon  House,  Buckhurst  Hill,  Essex 
llHoward,  D.  Lloyd,  jun.,  Little  Friday  Hill,  Chingford,  Essex 
Howard,  George  William,  Calverley,  Tunbridge  Wells 
Howard,  Thomas,  50,  Ellington-street,  Liverpool-road,  N. 
Howe,  J.  Lewis,  M.D.,  Ph.D.,  Prof,  of  Chem,,  Washington,  and 

Lee  University,  Lexington,  Va.,  U.S.A. 
HoweU,  Reginald,  95a,  Southwark-street,  S.E. 
Howie,  W.  L. ,  Monton  Lodge,  Monton,  Eccles,  Lancashire 
llHoyle,  Richard  Ash  worth,  11,  Market-square,  Lytham,  Lanes. 
Hoyles,  Henry  Richardson,  c/o  Messrs.  Treacher  and  Co. ,  Byculla, 

Bombay,  and  Fern-place,  142,  Upperthorpe,  Sheffield 
ijHudleston,  W.  H.,  M.A. 

Hudson,  William,  B.Sc.  (Lond.),  The  LUies,  Twickenham 
Hughes,  Frank,  78,  Duke-street,  Chelmsford 
Hughes,  George  Henry,  Analytical  Laboratory,  Barbadoes,  West 

Indies;  and  155,  Fenchurch-street,  E. C. 
Hughes,  John,  Analytical  Laboratory,  79,  Mark-lane,  E.C. 
Hughes,  J.  A.,  1,  Bridewell-street,  Bristol 
Hughes,  T.  Vaughan,  Princes  Chambers,   6,  Corporation-street, 

Birmingham 
Hughes,    Thomas,    Borough     Analyst,    West    Wharf,     Cardifl' 

Laboratory,  31,  London-square,  Cardiff 

o2 
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Date  of  Election. 


Nov.  20,  1884 

April  19,  1883 

Dec.  18,  1879 

Traus. 

Dec.  7,  1893 

Mar.  18,  1869 

Feb.  1,  1883 

Dec.  3,  1885 

April  4,  1878 

Feb.  16,  1893 

Dec.  3,  1885 

Mar.  21,  1861 

Feb.  15,  1894 

Feb.  6,  1890 

Trans, 

Jan.  17,  1884 

Nov.  19,  1885 

Mar.  4,  1897 

AprU  19,  1888 

Feb.  7,  1867 

Dec.  15,  1892 

Trans. 

April  4,  1889 

Trans. 

Mar.  4,  1897 

Dec.  7,  1871 

Dec.  6,  1883 

Dec.  15,  1892 

Feb.  16,  1882 

Nov.  19,  1885 

May  3,  1894 

Feb.  1,  1883 

Feb.  15,  1894 

Proc. 

Dec.  7,  1882 

Dec.  5,  1889 

Dec.  18,  1884 

Trans. 

Dec.  15,  1892 

Hulme,  James, 

Humphrys,  Norton  H.,  4,  The  Paragon,  Wilton-road,  Salisbury 

Hummel,  J.  J. ,  The  Yorkshire  College,  Leeds 

Hunt,  Bertram,  216,  Sansome -street,  San  Francisco,  California, 

U.S.A. 
Hunt,   Charles,  Birmingham  Gas  Light  Works,  Windsor-street, 

Birmingham 
Hunter,  John,  29,  Chambers-Street,  Edinburgh 
Hunter,  Matthew,  M.A.,  Oxon,  Rangoon  College,  Lower  Burmah 
Huntington,    A.    K.,    Prof.,    Metallurgical    Laboratory,    King's 

College,  W.C. 
Huntly,  George  Nevill,  56,  Sheen-road,  Richmond 
Hurst,  George  H.,  22,  Blacklriars-street,  Salford 
Huskisson,  H.  0.,  5,  Gordon-square,  London,  W.C. 
Hutchinson,  Alfred,  B.A.,  B.Sc,  Bryn-y-Mer,  Saltbum 
II Hutchinson,  Arthur,  M.A.,  Ph.D.,  Pembroke  College,  Cambridge 
Hutchinson,  C.  Clark,  8,  Cleve-road,  Hampstead,  N.W. 
Hyatt,  W.  H., 

Ibbotson,  F.,  B.Sc,  9,  Melbourn-road,  Spring- vale,  Sheffield 

Idris,    Thomas   Howell  Williams,    Pratt-street,  Camden   Town, 

N.W. 
Illnce,  Joseph,  11,  St.  Stephen's-avenue,  Shepherd's-bush,  W. 

Ince,  Walter  H.,  Ph.D.,  Port  of  Spain,  Ti-inidad 

Ingle,  Herbert,  Poole,  near  Leeds 

Innes,  W.  R. ,  Ph.D.,  M.Sc,  Mason  College,  Birmingham 

Irvine,  Robert,  Royston,  Granton,  near  Edinburgh 
II Irwin,  Wilfred,  3,  Wilton  Polygon,  Cheetham  Hill,  Manchester 
Ijlsaac,  John  F.  V., 

Isherwood,  Thomas,   M.A.,  LL.D.,  D.C.L.,  University  School, 
Southport 

Ivatt,  Albert,  B.A. ,  38,  Glisson-road,  Cambridge 

Jackman,  Edwin  James,  60,  Belgrave-road,  llford 

llJackson,  A.  H.,  B.Sc,  The  Electrical  Engineering  School,  358, 

Collins- street,  Melbourne,  Australia 
Jackson,   David  Hamilton,  M.A.,  B.Sc,  Ph.D.,  37,  Leigh-road 

South,  Clifton,  Bristol 
Jackson,  Edward,  Clovelly,  Grove  Avenue,  Moseley,  Birmingham 
llJackson,  Eric  H.,  B.Sc,  42,  Whitworth-street,  Manchester 
Jackson,  Herbert,  3,  Amyand  Park  Gardens,  East  Twickenham, 

and  King's  College,  Strand 
Jackson,   John,    Llangorse   Villa,    Serpentine-road,    Gold  Tops, 

Newport,  Mon. 
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Dale  of  Election. 


Dec.  6,  1883 

Dec.  15,  1881 

Dec.  15,  1892 

June  16,  1887 

May  16,  1878 

Trans. 

Dec.  5,  1895 

Feb.  18,  1888 

Feb.  7,  1878 

Feb.  6,  1879 

Trans. 

Nov.  16,  1882 

April  21,  1898 

Feb.  20,  1896 

Feb.  19,  1891 

Trans. 

May  5,  1892 

May  7,  1896 
Feb.  15,  1894 
Feb.   15,  1894 

Mar.  4,  1896 
April  21,  1898 
April  17,  1879 
Feb,     4,  1875 

Dec.  5,  1895 
Mar.  4,  1897 
Feb.  1,  1883 
May  16,  1872 
May  20,  1886 
Mar.     4,  1897 

May  10,  1866 
Feb.  20,  1896 
Dec.  18,  1884 
Dec.   15,  1892 

May  20,  1886 


Trans. 


Trans. 


Proc. 


Jackson,  Robert,  18,  Harrington-street,  Dublin 

llJackson,  R.  Valentine,   c/o  The  Scotch  and  Irish  Oxygen  Com- 
pany, Polmadie,  Glasgow 

Jackson,  Samuel,  c/o  Binney  and  Co.,  Madras 

llJadhava,  K.  B.,  Nowasari,  Bombay  Presidency,  India 

Jago,   William,   F.  I.C.,  Godrevy-house,   Wilbury-avenue,    Hove, 
Brighton,  and  Cornwall-buildings,  35,  Queen  Victoria-street, E.C. 

James,  Alfred,  56,  New  Broad-street,  E.C. 

llJames,  Christopher,  care  of  Elliott's  Metal  Company,  Pembrey 
Copper  Works,  R.S.O.,  Burry  Port,  South  Wales 

Jamieson,  Alexander,  5,  St.  Mark's-crescent,  Regent's  Park,  N.W- 
tliJapp,  F.  R.,  M.A.,  LL.D.,  F.R.S.,  University,  Aberdeen 

J'Armay,  Gustav,  Hartford  Lodge,  Hartford,  Cheshire 

Jee,  E.  C,  B.Sc,  45,  Pepys-road,  New  Cross,  S.E. 

Jeffers,  E.  H.,  21,  Moatholme-road,  New  Wandsworth,  S.W. 

Jenkins,  Henry  Charles,  Royal  Coll.  of  Science,  S.  Kensington^ 
S.W. 

llJenkins,  John  H.  B.,  Chemical  Laboratory,  G.E.  Ry.  Works, 
Stratford,  E. 

Jenkins,  J.  P.,  30,  St.  John's-road,  Clifton,  Bristol 

Jenks,  R.  Leonard,  33,  Cautley-avenue,  Clapham  Common,  S.W. 

Jennison,  Francis  Herbert,  26,  Derby  Crescent,  Kelvinside,  near 
Glasgow 

llJerdan,  D.  S.,  M.A.,  B.Sc,  Owen's  CoUege,  Manchester 

Jessop,  S.  M.,  12,  Hanson-terrace,  Wakefield 

Jewson,  Francis  A.  B. ,  Homefield,  Station-road,  Clapham 

II Johnson,  David,  F.G.S.,  F.R.M.S.,  1,  Victoria-road,  Clapham 
Common,  S.W. 

Johnson,  F.  E.,  Holly  House,  Cottingham,  Hull 

Johnson,  Harold,  5,  Boulevard  Clovis,  Bruxelles 

Johnson,  James  Edward,  40,  Edmiston-road,  Stratford,  E. 

Johnson,  John  Grove,  41,  Cross-street,  Finsbury,  E.C. 

Johnson,  J.  T. ,  55,  South-street,  Durham 

Johnson,  Otis  C,  Prof.,  52,   Thayer-street,  Ann  Arbor,  Mich., 

U.S.A. 
II Johnson,  Samuel  H. ,  The  Warren  Hill,  Loughton,  Essex 

Johnstone,  James,  Braehead,  Parkhill,  Rutherglen 

Johnstone,  James  D., 

Johnstone,  William  George,  c/o  Messrs.  Warwick's,  The  Brewery, 
Newark-on-Trent 

Jones,  A.  Wentworth,  M.A.,  Oxon.,  M.R.C.S.,  L.R.C.P.,  Head- 
master Paddington  High  School,  W.,  and  7,  St.  Charles- 
square,  W. 

t  LoDgstaff  Medallist,  1891. 
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Date  of  Election. 
April  21,  1898 

May  16,  1895 
April   6,  1871 

Dec.     4,  1873 


Dec. 
May 
May 
May 

May 
Feb. 
Feb. 
May 
Feb. 
May 
Feb. 


6,  1894 
4,  1876 
4,  1893 

16,  1878 
15,  1890 

18,  1892 

19,  1891 

7,  1896 
21,  1895 

4,  1893 
21,  1891 


May  4,  1893 

Dec.  16,  1886 

Feb.  17,  1881 

Dec.  5,  1889 

Dec.  20,  1883 
Dec.  7,  1882 
May  3,  1894 
Mar.  19,  1874 

Dec.  2,  1897 
April  4,  1867 
May  4,  1882 
Dec.  18,  1884 

Dec.  17,  1874 


Trans. 
Trans. 

Trans. 
Trans. 
Trans. 


Trans. 
Trans. 


Feb. 

20,  1896 

Dec. 

5,  1889 

Feb. 

21,  1895 

Dec. 

20,  1883 

Dec. 

5,  1895 

Dec. 

7,  1882 

Jones,  Edward,   B.Sc,  Vine  Cottage,  Tudor-road,  Kingston-on- 
Thames 
Jones,  E.  L.,  The  County  School,  Milford  Haven 
Jones,    E.    "W.    T.,    The   Oaklands,    "Wolverhampton  ;     and   10, 

Victoria-street,  "Wolverhampton 
Jones,    Francis,    F.R.S.E.,    Beaufort    House,   Alexandra   Park, 

Manchester 
i'Jones,  Geo.  Cecil,  Basingstoke  Ironworks,  Hants 
liJones,  H.  Chapman,  Royal  Coll.  of  Science,  S.  Kensington,  S."\V. 
Jones,  Hedley  Gordon, 

Jones,  Henry  "Williams,  Spencer-park,  Coventry 
Jones,  John  Archyll,  B.Sc,  27,  Southfield-road,  Middlesborough 
Jones,  Lionel  Manfred,  St.  Dunstan's  College,  Catford,  S.E. 
Jones,  M.  "William,  433,  Stretford-road,  Old  TrafFord,  Manchester 
Jones,  R.  H.,  55,  Eldon-street,  Newcastle-on-Tyne 
Joseph,  Edgar,  42,  Brondesbury-road,  Kilbum,  N."W. 
Jowett,  Hooper  A. D.,  D.Sc,  20,  Kilmorie-road,  Forest-hill,  S.E. 
Jowett,  "William  Hall,  2,  Mayfield-road,  Aigburth,  near  Liverpool 

Kaka,  Sorabji  Manekji,  Devon  Villa,  Karachi,  Sind,  India 
Kawakita,  Michitada,  Engineering  College,  Tokio,  Japan 
Kay,  "William  E. ,  47,  Camphill-street,  Queen's-park,  Glasgow 
Kaye,  J.   R.,   M.B.,  Medical  Officer  of  Health,  "West  Riding  of 

Yorkshire,  "W^akefield 
ijKeeling,  Frank,  190,  Lake-avenue,  Rochester,  N.Y.,  U.S.A. 
Keen,  Austin,  13,  Lyndewoode-road,  Cambridge 
jiKellas,  Alex.  Mitchell,  B.Sc,  24,  Cecile-park,  Crouch-hill,  N. 
Kellner,  "U'illiam,  Ph.D.,  Chemical  Department,  Royal  Arsenal, 

Woolwich,  S.E. 
Kelly,  Charles,  Oakmere,  Hawarden,  Chester 
I'Kemp,  David  Skinner,  52,  Coverdale-road,  Shepherd's  Bush,  "W. 
Kemp,  "William  Joel,  Mountfield,  Robertsbridge,  Sussex 
Kendall,  George  Frederic,    B.A.,    The   Hollies,    Stratford-upon- 
Avon 
Kendall,   James  Alfred,  Lonesome  Chemical  "Works,  Streatham 

Common,  S."W. 
Kennicott,  C.  L.,  4,050,  Ellis-avenue,  Chicago,  111.,  U.S.A. 
Kenwood,  Henrj-  R.,  M.B.,  CM.  (Edin.),  L.R.C.P.  (Lond.),  9, 

Alexandra- villas,  Finsbur}-  Park,  N. 
Kenyon,  Rich.  E.,  M.Sc,  102,  Gainsborough-road,  "Wavertree, 

Liverpool 
Kerry,  William  H.  R.,  "Wlieatlands,  Windermere 
Kibble,  W.  0.,  G.P.O.,  Auckland,  N.Z. 
Kilner,  Frederick  James,  Royal  Infinnary,  Bristol 


FELLOWS    OF    THE    CHEMICAL    SOCIETY. 


39 


Date  of  Election. 

Jan.  17,  1884 

1 

Feb.  15,  1872 

Trans. 

Feb.  17,  1881 

Trans. 

Mar.  4,  1897 

Dec.  7,  1876 

Feb.  21,  1895 

1 
Dec.  5,  1872  j 

Trans. 

Dec.  5,  1895  i 

May  7,  1891 

Trans. 

Dec.  2,  1886 

May  15,  1890 

Feb.  21,  1895 

June  19,  1873 

May  16,  1889 

Dec.  6,  1888 

June  20,  1889 

Dec.  6,  1894 

June  18, 1896 

May  3,  1894 

May  16,  1878 

Dec.  18,  1879 

Dec.  15,  1892 

June  16,  1864 

Feb.  6,  1873 

Nov.  17,  1887 

Trans. 

June  17,  1886 

Trans. 

June  8,  1885 

Dec.  15,  1892 

Feb.  17,  1859 

Trans. 

Dec.  6,  1894 

Feb.  16,  1888 

May  4,  1893 

Dec.  15,  1892 

Trans. 

Feb.  16,  1893 

Jan.  18,  1877 

Kilpatrick,  W.  Stirling,  6,  Colebrook-street,  Hillhead,  Glasgow 
IlKinch,  Edward,  Prof.,  Royal  Agricultiual  College,  Cirencester 

King,  Alfred  John,  Ingersley  Vale,  Bollington,  near  Macclesfield 

King,  Herbert,  B.Sc,  The  Grammar  School,  Dronfield,  Derbyshire 

King,  J.  F.,  Laboratory  of  City  Analyst,  Edinburgh 

Kingdon,    G.    Holman,    B.A.,    c/o  Messrs.    Crosfield,    Limited, 

"Warrington 
IIKingzctt,  Charles  T.,  Elmstead  Knoll,  Chislehurst,  Kent 
IlKinnicut,  Prof.  L.  P.,  77,  Elm-street,  "Worcester,  Mass.,  U.S.A. 
llKipping,  F.  Stanley,  Ph.D.,  D.Sc,  F.E.S.,  University  College, 
Nottingham 

Kirby,  Herbert  E.,  307,  High  Holborn,  W.C. 

Kirk,  Oliver,  19,  Carlton-road,  "Workington 
iiKirkcaldy,  Patrick  H.,  King's  College,  "W.C. 
IlKitchin,  Archibald,  F.I.C.,  Scragill  House,  "Whitehaven 

Kitchin,  John,  The  Middlesex  Hospital,  "W.C. 
IlKnaggs,  Alfred  Batty  e,  2,  Bradley-lane,  Huddersfield 

Knight,  Frederick  Charles,   Boston  and  Colorado  Smelting  Com- 
pany, Argo,  Colorado,  U.S.A. 

Knight,  James,  M.A.,  B.Sc,  Johu-st.  School,  Bridgeton,  Glasgow 

Knight,  J.  B.,  Bushwood,  "Wanstead,  Essex 

Knight,  "Wm.  Albt.,  Sexey's  Trade  School,  Bruton,  Somerset 

Knights,  James  "West,  County  Laboratory,  Cambridge 

Knowles,  Joshua,  Stormer-hill,  Tottington,  Bury 

Knowles,  Thomas  Torrens,  M.A.  (Cantab.),  27,  Peel-street,  Princes 
Park,  Liverpool 

Knox,  G.  W.,  B.Sc,  16,  Finsbury-circus,  London,  E.C. 

Koch,  "Walter  Edward,  M.A.,  F.G.S.,  Questre  Mining  Co.,  El 
Oro,  Estava  de  Durango,  via  Jimenez,  Mexico 

Koga,  Yoshimasa,  The  Imperial  Mint,  Osaka,  Japan 

Kohn,  Charles  A.,  Ph.D.,  B.Sc,  20,  Mulgrave-street,  Liverpool 

Koningh,  Leonard  de,  4,  St.  Martin's  Road,  Stockwell,  S."W. 

Krause,  Dr.  G.,  Cothen,  Germany 

Kynaston,    Josiah    "W.,    Chemical    Laboratory,    3,    Oak-terrace, 
Beech- street,  Liverpool 

Ladell,  R.  S.,  67,  Church-road,  Tranmere,  Birkenhead 
Lafosse,  Charles  R.,  37,  "Whiteladies'-road,  Clifton,  Bristol 
Lamb,  Edmund  George,  M.A.,  Old  Lodge,  Salisbury 
IlLamb,  Thornton  Charles,  Tudor  Lodge,  Sylvan-road,  "Wanstead, 

N.E. 
Lambert,  "Wesley  J.,  May  "7illa,  Cantwell-road,  Plumstead,  S.E. 
Lancaster,  WiHiam  James,  F.R.A.S.,  F.R.C.S.,  F.R.M.S.,  The 

Hollies,  Handsworth  "Wood,  Birmingham 
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Hate  of  Election. 

Mar.  4,  1886 

Mar.  4,  1897 

June  18,  1885 

May  7,  1891 

1 

Feb.  16,  1894 

Trans. 

June  21,  1883 

May  6,  1897 

AprH  15,  1880 

May  7,  1891  , 

Trans. 

Mar.  4,  1886  I 

Trans. 

Nov.  16,  1876 

May  7,  1896 

Feb.  6,  1890 

Trans. 

June  17,  1850 

Trans. 

June  17,  1880 

Trans. 

Dec.  3,  1896 

Trans. 

Jan.  19,  1882 

Feb.  2,  1888 

Trans. 

April  17,  1890 

Trans. 

April  17,  1890 

Dec.  16,  1886 

Dec.  6,  1894 

Trans. 

Feb.  2,  1888 

Dec.  3,  1891 

Trans. 

Dec.  5,  1889 

Dec.  6,  1883 

Feb.  1,  1883 

Mar.  4,  1897 

June  18,  1891 

Feb.  6,  1873 

Dec.  3,  1891 

May  16,  1889 

May  7,  1891 

Proc. 

Jan.  17  1889 

Lang,  William,  Cross  Bank,  Partick 
Lang,  "W.  R.,  B.Sc,  9,  Crown-gardens,  Glasgow 
Langer,  Charles,  Ph.D.,  Upmore,  Milverton-terrace,  Leamington 
liLangham,    Rev.    E.    Norman,    M.A.    (Cantab.),    F.L.S.,    Head 

Master,  Rastrick  Grammar  School,  Brighouse 
Lapworth,  Arthur,  D.Sc,  17,  Bloomsbury-square,  W.C. 
Lascelles,  B.  P.,  B.A.,  Harrow 
Lasseter,  W.  J.  G. ,  M.A.,  10,  Stanley-road,  Oxford 
Last,  Frank  B. ,  Laboratory,  78,  Mansell-terrace,  Swansea 
Lauder,  Alexander,  University  College,  Bangor,  North  Wales 
Laurie,  Arthur  P.,  Woodside,  Baldwin  Hill,  Loughton 
jLaw,  Channell,  Ilsham  Dene,  Torquay 
Law,   H.   E.,   2304 — 6 — 8,   Van  Nesse  Avenue,   San  Francisco, 

U.S.A. 
Law,  Robert,  F.R.M.S.,  F.I.C.,  The  Royal  Mint,  Melbourne 
ijLawes,  Sir  John  Bennet,  F.R.S.,  Rothamsted,  near  St.  Albans 
Lawrance,    Henry  Awbrey,   Avondale  House,  Bree-street,   Cape 

Town 
Lawrence,  W.  T.,  B.A.,  Ph.D.,  57,  Prince's  Gate,  S.W. 
Laws,  J.  Parry,  F.  I.C,  Westfield,  Bath-road,  Worcester 
iLawson,  Thomas  Atkinson,  Ph.D.,  B.Sc,  114,  Alexandra-road, 

N.W. 
iLaycock,  William  Frederick,  Ph.D.,  46,  Boar  Lane,  Leeds 
Lea,  A.  Sheridan,  D.Sc,  F. R.S.,  Caius  College,  Cambridge 
iLeach,  Walter,  21,  St.  Andrew's-place,  Bradford 
Lean,  Bevan,  D.Sc.,B.  A., Laurel  Bank,  Ackworth,  near  Pontefract 
Lease,  Frank  E.,  Melapi  Estate,  Sandakan,  British  North  Borneo 
Leather,  J.  Walter,  Ph.D.,  c/o  Messrs.   Grindley  and  Co.,  55, 

Parliament-street,  S.  W. 
Ledingham,  L.  Napier,  Longley  Farm,  Longley,  near  Sheffield 
Lee,  Herbert  C. ,  The  New  Westminster  Brewery  Company,  Earl- 
street,  Horseferry-road,  S.W. 
Lee,  Robert  Brewer,  B.Sc,  B.A.,  6,  Warwick-street,  Kensington, 

W. 
Lee,  T.  H.,  St.  John  del  Key  Mining  Co.,  Ltd.,  Morro  Velleo, 

Villa  Nova  de  Lima,  Estada  de  Minas,  Geraes,  Brazil 
Leeds,  Frank  H.,  26,  East  Bank,  Stamford-hill,  N. 
Lees,  Charles,  Devonshire  House,  Bridlington  Quay,  Yorks. 
Leffler,  Rudolf,  75,  Harcourt-road,  Sheffield 
liLegg,  John  Edmund,  M.A.,  F.LC,  The  Grammar  School,  Wood- 
bridge,  Suffolk 
Leicester,  James,  Ph.D.,  Technical  College,  Bristol 
Leigh,    Cecil,   Birmingham   Small   Arms   and   Metal   Company, 
Adderley  Park  Rolling  Mills,  Birmingham 


FELLOWS    OF    THE    CHEMICAL    SOCIETY. 


41 


Date  of  Election. 
Dec.  2,  1897 
Dec.  3,  1891 
June  17,  1886 
Feb.   15,  1894 

Jan.   19,  1882 


Feb.  21,  1895    Trans. 

June  18,  1896 

Feb.     6,  1879    Trans. 

Mar.  15,  1888  Trans. 

Mar.  20,  1884 

Dec.  6,  1894  Trans. 

Nov.  18,  1869  Trans. 

Feb.  16,  1888  Trans. 

Feb.  21,  1878 
June  18,  1896 
May     5,  1892 
Aprill5,  1886 'Trans. 
Dec.     3,  1896  i 
Nov.  21,  1853    Trans. 
Trans. 


Nov.  7,  1872 


June  21,  1883 
Feb.  19,  1880  I  Trans. 
Feb.  3,  1876  Trans. 
May  4,  1893  , 


Dec.  3,  1896 
Dec.  3,  1896 
Feb.  16,  1871 

Mar.  20,  1884 

AprUlS,  1872 


Feb.  20,  1873 
Feb.  7,  1878 
May     4,  1882 

June  15,  1882 


Trans. 


Lemniey,  Tom,  B.A.,  "Wellington  College,  Berks 

Lennox,  Robert  N.,  The  Nook,  Rose  Bank,  Crabb  Tree,  Fulham 

Leon,  John  Temple,  38,  Portland-place,  W. 

Leonard,  Norman,  B.Sc,   61,  "Wolfington-road,  "West  Norwood, 
S.E. 

Lescher,  Frank  Harwood,  60,  Bartholomew-close,  E.G.,  and  31, 
Devonshire-place,  TV, 

Le  Sueur,  Henry  Rondel,  B.Sc,  St.  Thomas's  Hospital,  S.W. 

Lethbridge,  W.  A.,  Ivy  Cottage,  St.  David's,  Exeter 

Letts,   Edmund  Albert,   Prof.,   D.Sc,  Ph.D.,    Queen's   College, 
Belfast 

Lewes,  Vivian  B.,  19,  Park-row,  Greenwich,  S.E. 

Lewis,  A.  E.,  7,  Gilford-road,  Sandjonount,  Dublin 

Lewis,  "W.  H.,  Exeter  School,  Exeter 

([Lewis,  W.  J.,  New  Museums,  Cambridge 

Lewkowitsch,    Julius,    Ph.D.,    Lancaster-avenue,    Fennel-street, 
Manchester 

Lichtenstein,  T. ,  Chemical  Works,  Silvertown,  E. 

Lidgey,  C.  R.,  43,  Marmora-road,  Honor  Oak,  S.E. 

Lindley,  Hubert  Edward,  Rose  Villa,  Pinner-road,  Harrow 

Ling,  Arthur  R.,  45,  Lambton-road,  Cottenham  Park,  Wimbledon 

Littlefield,  R.  D.,  4,  Victoria-terrace,  Hove,  Sussex 

Liveing,  G.  D.,  M.A.,  F.R.S.,  Cambridge 

iLiversidge,  Archibald,  F.R.S.,  Prof.,  University,  Sydney,  New 
South  Wales 

Livingston,  W.  J.,  London  County  Council,  Spring-gardens,  S.W. 

:  Lloyd,  Alfred,  The  Dome,  Bognor,  Sussex 

Lloyd,  F.  J.,  Agricultural  Laboratory,  4,  Lombard-court,  E.G. 

Lloyd,    Herbert,    The    Electric  .Storage    Battery   Co.,    Drexel 
Building,  Philadelphia,  U.S.A. 

Lloyd,  T.  H.,  Penygraig,  Pontypridd 

Lockwood,  T.  W.,  Heckmondwike 

Lockyer,  William  John,   7,  St.  Julian's  Faim-road,  West  Nor- 
wood. S.E. 

London,    J.    Edward,    M.D.,     62,    Main-street,    George    Town, 
Demerara 

liLongstaff, '[George  Blundell,  M.A.,  M.B.  Oxon.,  M.R.C.P.,  High- 
lands, Putney  Heath,  S.W. 

IlLoram,  H.  Y.,  19,  Hillside-road,  Stamford  Hill,  N. 

IlLouis,  D.  A.,  77,  Shirland-gardens,  Maida  Vale  W. 

Love,    Edward   G.,    Ph.D.,    80,    East   55th-street,    New    York, 
U.S.A. 

IlLovibond,  Thomas  Watson,   F.I.C.,  The  Tyne   Brewery,  New- 
castle-on-Tyne 
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Date  of  Election. 
Dec.  18,  1884 
Dec.  15,  1856 
Feb.  21,  1878 
Feb.  3,  1876 
April  21,  1898 
Feb.  15,  1894 
Dec.  3,  1891 

Feb.  15,  1877 


Mar. 
Dec. 
Dec. 
Dec. 


6,  1890 
5,  1867 

4,  1890 

5,  1872 


Feb.  16,  1893 
May  1,  1873 


Feb.  19,  1874 
Nov.  18,  1886 

Feb.  3,  1859 


June  20,  1878 
May  7,  1896 
Feb.  21,  1853 

Feb.  2,  1888 
AprU  4,  1878 

Dec.  2,  1886 
April  17,  1890 
May  6,  1897 
Feb.  15,  1894 
Dec.  6,  1894 
May  7,  1891 
Mar.  4,  1886 
June  18,  1891 

Feb.  21,  1895 
Dec.  2,  1880 
Mar.  6,  1890 


Trans. 


Trans. 

Trans. 
Trans. 
Trans. 
Trans. 
Trans. 


Trans. 


Trans. 


Low,  Charles  William,  M.B. ,  Stowmarket 
IlLowe,  Charles,  Summerfield  House,  Reddish,  near  Stockport 
IlLowe,  Walter  Bezant.  M.A.,  Stranraer  School,  Fareham,  Hants 
Lowe,  William  Foulkes,  A.R.S.M.,  9  Hough-green,  Chester 
Lowrj^  T.  M.,  B.Sc,  28,  St.  Lawrence-road,  West  Kensington, W. 
Lucas,  E.  W.,  225,  Oxford-street,  W. 
Ludlow,    Lionel,    Standard   Bank   of  South    Africa,    Bulawayo, 

Rhodesia,  and  Southville,  Swansea 
IlLuff,    A.    P.,     M.D.,    B.Sc.     (Lond.),     31,    Weymouth-street, 

Cavendish-square,  W. 
Lumsden,  JohnS.,  B.Sc,  Ph.D.  (Mun.),  5,  Paradise-road,  Dundee 
liLunge,  Dr.  George,  Polytechnicum,  Ziirich,  Switzerland 
Lunt,  Joseph,  B.Sc,  Royal  Observatory,  Cape  of  Good  Hope 
iLupton,  Sydney,  A.  Audley  Mansions,  44,  Mount-street,  W. 
Luxmoore,  Charles  M.,  D.Sc,  University  Extension  College,  and 

Kennet  View,  Mansfield-road,  Reading 
Lyon,  J.   B.,  Brigade  Surgeon,   Lieut. -Col.  CLE.,   East  India, 
U.S.  Club,  16,  St.  James's-square,  S.W.,  and  164,  Sutherland- 
avenue  W. 
Lyon,  J.  G.,  The  Aire  Tar  Works,  Knottingley,  Yorks 
Lyons,  Albert  Brown,  A.M.,  M.D.,   72  Brainard-street,  Detroit, 

Mich.,  U.S.A. 
llLyte,  F.  Maxwell, M.A.  (Cantab.),F.LC.,A.LC.E.,Hon.F.P.P.S., 
60,  Finborough-road,  South  Kensington,  S.W. 

Macadam,  C.  T.,  61,  Brixton-hill,  S.W. 

Macadam,  H.  E.,  Odam's  Wharf,  Victoria  Docks,  E. 

Macadam,   Stevenson,   Ph.D.,  F.R.S.E.,   Surgeons'  Hall,   Edin- 
burgh 
llMacadam,  Stevenson,  J.  C.  G.,  jun.,  Surgeons'  Hall,  Edinburgh 

JIacadam,    W,    Ivison,    F.R.S.E.,   Professor    New    Veterinary 
College,  Surgeons'  Hall,  Edinburgh 

Macan,  Hugh,  M.A.,  County  Hall,  Kingston-on-Thames 
llMacArthur,  J.  Stewart,  12,  Knowe-terr.,  Pollokshields,  Glasgow 

MacCulloch,  Charles,  Ballarat  Club,  Ballarat,  Victoria 

JIacdonald,  A.  H.,  81,  Cambridge-street,  Eccleston-square,  S.W. 

MacDonald,  G.  W.,  B.Sc,  4,  Endsleigh  Gardens,  N.W. 

MacDonald,  William,  G.  Tung  Wen  Kwan,  Imperial  Coll.,  Pekin 

MacEwan,  Peter,  4,  Gresley-road,  Homsey-lane,  N. 

Macfie,  R.  A.  Scott,  M.A.  (Cantab.),  B.Sc,  34,  Moorfields,  Liver- 
pool 

MacFarlane,  Alex.,  149,  Manx-terrace,  Blackley,  Manchester 

Macfarlane,  James  A.,  Vancouver,  B.C. 

Macintyre,  Alfred  E.,  Morrin  College,  Quebec,  P.Q.,  Canada 
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Date  of  Electiim. 
Dec.  2,  1887 
Dec.  4,  1890 
Dec.  3,  1874 
Feb.   18,  1892 

June  17,  1897 

Jan.    15,  1844 

Dec.     2,  1897 

Dec.  2,  1897 
Feb.   17,  1881 

Feb.  1,  1880 
June  4,  1885 
April  19,  1888 
April  21,  1864 
May  1,  1862 
May  5,  1892 
Dec.  6,  1894 
May  7,  1885 
Dec.  17,  1857 


Trans. 

Trans. 
Trans. 


Trans. 


May 
Dec. 

6, 
3, 

1897 
1896 

Feb. 

4, 

1858 

Dec. 

2, 

1897 

Feb. 

7. 

1853 

May 

16, 

1895 

Dec. 

3, 

1896 

Feb. 

16, 

1893 

May 

16, 

1895 

June  16, 

1881 

Feb. 

15, 

1883 

Feb. 

21, 

1895 

Feb. 

6, 

1890 

June  18, 

1896 

Feb. 

19 

1891 

Trans. 


Trans. 


Trans. 


Trans. 


Mackay,  Angus,  East  Balmain,  Sydney,  N.S.W. 

Mackean,  "William,  14,  Palmer-street,  "Westminster,  S."W. 

Mackenzie,  D.  C. ,  106,  Leadenhall-street,  E.G. 

Mackenzie,  Dr.  "William  Cossar,  Tewfikich  College  of  Agriculture, 

Gheezeh,  Cairo 
Mackenzie,  J.   E.,  B.Sc,  Pli.D.,  Birkbeck  Institution,  Chancery- 
lane,  E.G. 
Maclagan,  Douglas,  Sir,  M.D.,  F.E.S.E.,  University  of  Edinburgh, 

and  28,  Heriot-row,  Edinburgh 
Maclauriu,   J.   S.,  D.Sc,  Victoria-avenue,   Mount  Eden,  Auck- 
land, N.Z. 
MacmuUen,  Alan,  B.A.,  82,  James-street,  Dublin 
MacMunn,  Charles  A.,  M.  A.,  M.D.,  F.E.M.S.,  Oakleigh,  "Wolver- 
hampton 
Macnab,  "William,  14,  Great  Smith-street,  "Westminster,  S."W. 
;iMacnair,  Duncan  Scott,  Ph.D.,  B.Sc,  10,  Maxwell  Drive,  Glasgow 
MacSwiney,  E.,  2,  Avondale-terrace,  Harold's  Crossroad,  Dublin 
llMactear,  James,  F.R.S.E.,  2,  "Victoria-street,  "Westminster,  S."W. 
Madan,  H.  G.,  Bearland  House,  Gloucester 
Major,  George  Harry,  Devonshire-street,  Ardwick,  Manchester 
Makin,  C.  J.  Shaw,  51,  Earl's-court-square,  S."W. 
llMallet,  F.  R.,   18,  The  Common,  Ealing,  "W. 
Mallet,  J.    ^Y.,  Ph.D.,  M.D.,  F.R.S.,    University  of  Virginia, 

Albemarle  Co.,  Va.,  U.S.N. A. 
Mallinson,  "W.  L.,  Gawthorp-green,  Kirkheaton,  near  Hudders- 

field 
Manners,  Hugh,  M.A.,  B.Sc,  Academy  House,  Airdrie,  N.B. 
llManning,  F.  A. 

Mansford,  C.  J.,  B.A.,  Lady  Maimer's  Grammar  School,  Bake  well 
Marcet,  ^V.,  M.D.,  F.R.S., 
ilMarchant,     Robert    Charles,    P.A.S.I.,     M.R.A.C,     Uffculme, 

Cullompton,  Devon 
Marks,  E.  S.,  Cambrian  Villa,  Potts  Point,  Sydney,  N.S."W. 
Marsden,  Fred,  M.Sc,  Ph.D.,  Bangor,  North  "Wales 
Marsden,  Prosper,  Royal  Infirmary,  Liverpool 
llMarsh,  Charles  "W.,  Ph.D. 
Marsh,  J.  E.,  M.A.,  LTniversity  Museum,  Oxford 
Marshall,   Arthur,  Laboratory,  Leadenhall  House,  101,  Leaden- 
hall-street, E.G. 
Marshall,     Hugh,     D.Sc,     F.R.S.E.,     Chemical     Department, 

University  of  Edingburh 
Marshall,  P.  S.,  Union  Laboratory,  Half  Moon-street,  Huddersfield 
Marshall,  Reginald  Tom,  Elmcroft,  The  Green,  Southwick.  near 
Brighton 
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Date  of  Election. 


Nov. 

20,  1890 

Trans. 

Dec. 

6,  1888 

Trans. 

June 

16,  1887 

June 

15,  1893 

Mar. 

4,  1897 

Nov. 

19,  1885 

Dec. 

6,  1883 

Feb. 

16,  1893 

Apri] 

7,  1870 

June 

1,  1871 

Dec. 

1,  1887 

June 

2,  1851 

Trans. 

Feb. 

6,  1890 

Mar. 

4,  1893 

Nov. 

4,  1858 

Dec. 

5,  1889 

Dec. 

2,  1880 

Jan. 

19,  1882 

Trans. 

Dec. 

2,  1897 

Dec. 

4,  1873 

Feb. 

20,  1896 

June 

15,  1876 

Trans. 

June  17,  1880 

Trans. 

Dec. 

2,  1897 

Jan. 

17,  1884 

May 

3,  1870 

Dec. 

7,  1893 

Dec. 

7,  1865 

Dec. 

3,  1896 

June 

7,  1888 

Dec. 

1,  1887 

Feb. 

2,  1888 

Feb. 

6,  1890 

Trans. 

Marshall,  T.  Rhymer,  D.Sc,  19,  Sandyford-place,  Glasgow 

Marshall,  William,  56,  Primrose-mansions,  Battersea  Park,  S.W. 

Marshall,  William,  F.I.C.,  149,  Drake-street,  Rochdale 

Martin,  Alexander  Mitchell,  Douglas  Villa,  Dunbeth-road,  Coat- 
bridge 

Martin,  C.  H.,  14,  Aldred-street-crescent,  Salford 
llMartin,  Lieut. -Col.  Gerald  Ward,  F.R.G.S.,  H.M.  Mint,  Bombay 

Martin,  W.  H.,  183,  King's-road,  Chelsea,  S.W. 

Martin,  William  J.,  jun.,  Prof.,  Ph.D.,  M.D.,  Davidson  College, 
Davidson,  N.C.,  U.S.A. 

llMartindale,  William,  10,  New  Cavendish-street,  W. 
llMartineau,  George,  21,  Mincing-lane,  E.G.,  and  Gomshall  Lodge, 
Gomshall,  Surrey 

IjMartineau,  Sydney,  North  wood,  Rydal-road,  Streatham,  S.W. 

Maskelyne,  Nevil  Story,  F.R.S.,  Salthrop,  Wroughton,  Wilts 

Mason,  Francis  H.,  Queen-buildings,  Hollis-street,  Halifax 
Nova  Scotia 

Mason,  James,  M.D.,  Otaki,  N.Z. 
llMason,  J  ames 

Mason,  James  Braik,  2,  Balgay-avenue,  Dundee 

Mason,  William  Brandwood,  117,  Derby-street,  Bolton 

Masson,  Orme,  M.  A. ,  D.  Sc. ,  Prof. ,  The  University  of  Melbourne, 
Victoria 

Masters,  Edward,  The  Aloes,  Hinckley-road,  Leicester 

Masters,  William,  82,  Oxford-gardens,  Netting  Hill,  W. 

Mathieson,  L.  W. ,  North  Wilts  Technical  School,  Swindon 
llMatthews,  C.   G.,   Abendberg,   31,   Stapenhill-road,   Burton-on- 
Trent 

Matthews,  Francis  Edward,  Ph.D.,  Royal  Indian  Engineering 
College,  Cooper's  Hill,  Staines,  and  Treberfydd,  Englefield 
Green,  Surrey 

Matthews,   J.   A.,  M.A.,  M.Sc,  4,  First -place,  Brooklyn,  N.Y., 

U.S.A. 
llMatthey,  Edward,  78,  Hatton-garden,  E.G. 

Matthey,  George,  F.R.S.,  78,  Hatton-garden,  E.G. 
IIMawer,  William  Frederick,  332,  Kcnnington-road,  S.E. 
II  Maxwell,  Theodore,  B.A.,  M.D.  Camb.,  B.Sc.  Lond.,  29,  Wool- 
wich-common, S.E. 

Mayfield,  A.  S.,  Avenue  House,  Beverley-road,  Hull 

Mayhew,  E.  W.  A. 

llMcArthur,  John,  F.R.S.E.,  196,  Trinity-road,  Wandsworth 
Common,  S.W. 

McBretney,  Edmund  G. ,  Pontefract-road,  Castleford,  York 

McConnell,  Arthur  H.,  35,  Bernard-street,  Russell-square,  W.C. 


FELLOWS   OF   THE   CHEMICAL   SOCIETY. 


45 


Date  of  Election. 

June  18,  1896 

Feb.  4,  1875 

May  7,  1896 

Trans. 

Dec.  5,  1895 

Nov.  20,  1890 

Dec.  6,  1894 

Dec.  17,  1857 

Dec.  17,  1874 

June  15,  1893 

Feb.  17,  1898 

Feb.  18,  1892 

May  16,  1895 

Mar.  3,  1887 

Trans. 

May  4,  1893 

June  15,  1893 

May  6,  1892 

Feb.  6,  1868 

Trans. 

June  7,  1894 

Feb.  17,  1881 

April  4,  1889 

Trans. 

Feb.  21,  1895 

Feb.  18,  1892 

June  18,  1896 

Feb.  16,  1871 

Trans. 

Feb.  21,  1895 

Feb.  15,  1894 

May  20,  1875 

Dec.  18,  1884 

Dec.  5,  1889 

May  7,  1896 

May  7,  1891 

May  6,  1897 

April  20,  1876 

Trans 

June  21,  1888 

Trans 

Feb.  18,  1892 

Trans 

Dec.  18,  1843 

llMcConnell,  William,  jun.,  25,  Percy-gardens,  Tynemouth 
llMcCowan,  William,  F.I.C.,  44,  Alexandra-road,  Gipsy  Hill,  S.E. 
McCrae,  John,  jun.,  Ph.D.,  The  Yorkshire  College,  Leeds 
McCreath,  James,  Auchenwinn,  May  bole,  Ayr,  N.B. 
llMcCubbin,  William  A.,  8,  Cook-street,  Liverpool 
McCutcheon,  Jas.,  Glencona,  Lanark 

McDougall,  Alexr.,  61,  Liverpool-road,  Birkdale,  Southport 
McDougall,  John,  Clifton  House,  Greenwich  Park,  S.E. 
McElroy,  K.  P.,  1412,  16th-street,  Washington,  D.C.,  U.S.A. 
McEwen,  A.  F. 

McFaU,  J.  E.  Whitley,  Bankfield-road,  West  Derby,  Liverpool 
McGlashan,  John,  Sugar  Works,  Cawnpore 
McGowan,  George,  Ph.D.,  3,  Mount-avenue,  Ealing 
McGregory,  Joseph  Frank,  Prof.,  Hamilton,  New  York,  U.S.A. 
McKerrow,  Charles  Alexander,  18,  Exchange-street,  Manchester 
McEerrow,  William  James,  D.Sc,  Messrs.  Field  and  Co.,  Upper 

Marsh,  Lambeth,  S.W. 
McLeod,    Herbert,    F.R.S.,    Indian   Civil   Engineering   College, 

Cooper's  Hill,  Staines 
McLeod,  Jas.,  5,  Gladstone-terrace,  Paisley 
McMillan,  Walter  George,  8,  Leigham  Court- road  West,  Streatham, 

S.W. 
llMcMurtry,  George  Cannon,  Wallaroo  Smelting  Works,  Wallaroo, 

S.  Australia 
McVey,   W.  B.,  College   of  Physicians   and   Surgeons,   Boston, 

U.S.A. 
Meacham,  Chas.  Stephen,  Pettridge,  Maidstone 
Meggitt,  Loxley,  The  Laboratory,  Sutton-in-Ashfield,  Notts. 
llMeldola,  Raphael,  F.R.S.,  6,  Brunswick-square,  W.C. 
Meldi-um,  Robt.,  Cockranfield,  Millikan  Park,  Renfrewshire 
Melland,  Godfrey,  B.Sc,  Mason  College,  Birmingham 
Melmore,  Pattinson  B. ,  Chemical  Laboratory,  Maryport 
Mercer,  Francis  M.,  89,  Bishopsgate-street-within,  E.C. 
Mercer,  Thomas,  Great  Hey,  Edenfield,  near  Bury,  Lancashire 

and  Ring  Bank  Brewery,  Edenfield,  near  Bury 
Merrett,  W.  H.,  Lambeth  Brass  and  Iron  Works,  Short-street, 

Lambeth 
Merrils,  Frederick  Johnson,  13,  Rutland  Park,  Sheffield 
Merson,  G.  F.,  24,  Newgate-street,  Newcastle-on-Tyne 
llMessel,  Rudolph,  Ph.D.,  30,  Ebury-street,  S.W. 
llMiers,  Henry  A.,  M.A.,  F.G.S.,  F.R.S.,  Magdalen  College,  Oxford 
Millar,  James  Hill,   Davy-Faraday  Research   Laboratory,  Albe- 

marle-street,  W. 
[[Miliar,  James 
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Date  of  Election. 


Feb.  19,  1891 

Feb.  19,  1880 

Trans. 

May  6,  1897 

Feb.  21,  1889 

April  4,  1889 

Trans. 

Dec.  1,  1887 

May  7,  1885 

Trans. 

Dec.  3,  1896 

June  15,  1893 

Trans. 

Dec.  18,  1862 

Trans. 

Feb.  17,  1898 

May  7,  1885 

June  21,  1877 

May  5,  1892 

Dec.  1,  1887 

April  21,  1898 

May  7,  1891 

Proc. 

May  6,  1897 

June  18,  1896 

Feb.  16,  1893 

Feb.  15,  1872 

Trans. 

Feb.  18,  1892 

Dec.  18,  1879 

May  4,  1892 

Mar.  3,  1887 

Trans. 

Dec.  2,  1897 

May  5,  1892 

Feb.  19,  1891 

Mar.  6,  1890 

Dec.  3,  1896 

llMillard,  Edgar  J.,  F.R.M.S.,  33,  Lotliair-road,   Finsbury  Park, 

N. 
llMiUer,   A.   K.,  Ph.D.,  Kilvert's-buildings,  Withy-grove,   Man- 
chester 
Miller,   E.   H.,  M.A.,   Ph.D.,   Columbia  University,  New  York 

City,  U.S.A. 
Miller,    Harry   East,    Ph.D.,    1015,    Chestnut-street,    Oakland, 

California 
Miller,  James  Bruce,  A.I.C.,  Rubislaw  Den,  North  Aberdeen 
Miller,  John  A.,  M.Sc,  Ph.D.,  Niagara  Univesity,  Buffalo,  New 

York 
llMiller,  N.  H.  J,,  Ph.D.,  Harpenden,  Hertfordshire 
Miller,  W.  M.,  Caledonia  Estate,  Wellesley  Province,  Penang, 

S.S. 
llMills,  Charles,  21,  St.  Mary  Abbotts-terrace,  "W. 
llMills,    E.    J.,    D.Sc,    F.KS.,    Young    Professor    of   Technical 

Chemistry  in  the  Glasgow  and  West  of  Scotland  Technical 

College,  60,  John-street,  Glasgow 
Mills,  W.  H.,  B.A.,  Jesus  College,  Cambridge 
llMilne,  Alexander,  M.A.,  M.B. 

Milne,  G.  A.,  Chemical  Laboratory,  41,  Vernon-street,  Bolton 
Milnes,  Ernest  E.,  16,  Ashfield,  Bradford 
Mingaye,    John   C.    H.,    Department  of  Mines,   Assay  Branch, 

Sydney 
llMitchell,  A.  H.,  B.Sc,  1,  Brickfield-terrace,  Tiverton,  Devon 
Mitchell,  Charles  Ainsworth,  B.A.    Oxon.,   c/o  Messrs.    Beaufoy 

and  Co.,  South  Lambeth-road,  S.W. 
Mitchell,  Tom,  Cemetery  House,  Shaw,  near  Oldham 
llMitra,  Asutosh,  Rai  Buhadur,  Chief  Medical  Officer,  Kashmir 
Mole,  H.  Bloome,  Hill  Side,  Sheptou  Mallet 
llMond,  Ludwig,  Ph.D.,  F.R.S.,  20,  Avenue-road,  Regent's  Park, 

N.W. 
Mond,  Robert  Ludwig,  M.  A.,  F.R.S.E.,  The  Poplars,  20,  Avenue- 
road,  Regent's  Park,  N.W. 
llMondy,  Edmund  F.,  Dacca  College,  Dacca,  Bengal 
Monson,  H.  J., 

llMoody,  G.  Tattersall,  D.Sc,  Lome  House,  North  Dulwich,  S.E. 
Moon,  P.  G.  G.,  The  Laboratory,  British  Gas  Light  Co.,  Ltd., 

Norwich 
llMoor,  Cresacre  George,  B.A.,  4,  Dane's  Inn,  Strand,  W.C. 
Moore,  Frederick  Herbert,  Strada  degli  Argentieri,  19,  Messina, 

Sicily 
Moore,  Ira,  Ph.D.,  64,  Mottram-road,  Hyde,  near  Manchester 
Moore,  L.  C,  31,  Tunley-road,  Upper  Tooting  Park,  S.W. 
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Date  of  Election. 
May  6,  1897 
Feb.  17,  1898 
Jan.  7,  1888 
Dec.  7,  1893 
June  20,  1895 

June  17,  1880 
Dec.  18,  1879 

May  16,  1895 

May  5,  1892 
Feb.   19,  1880 

Dec.  3,  1891 
May  7,  1891 
Dec.   15,  1851 

Feb.  16,  1872 
Dec.  7,  1893 
April  17,  1890 

Dec.  3,  1896 

Jan.  19,  1871 

Jan.  19,  1871 

Feb.  17,  1898 

Dec.  3,  1896 

April  15,  1886 
Feb.  16,  1884 
Jan.  17,  1889 
June  18,  1896 

Feb.    16,  1871 

Mar.  30,  1870 
Fob.     3,  1859 

May  4,  1893 
Mar.  15,  1888 

Dec.     7,  1871 

Feb.   17,  1876 


Trans. 


Trans. 
Trans. 

Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


Proc. 


Trans. 


Morgan,  F.  F.  de,  66,  Clapliam-road,  S.W. 
Morgan,  G.  T,,  35a,  Russell-road,  Kensington,  W. 
llMorgan,  John  James,  14,  Bryntirion-street,  Dowlais,  Glamorgan 
Morgan,  J.  R.,  57,  Coldstream-street,  Llanelly 
Morison,  James,   Colonial  Sugar  Co.,   Ltd.,  5,  O'Connell-street, 

Sydney,  N.S.W. 
Moritz,  Edward  R.,  PI1.D.,  72,  Chancery-lane,  W.C. 
llMorley,  H.  Forster,  M.A.,  47,  Broadhurst-gardens,  South  Hamp- 

stead,  N.W. 
Morrell,  R.  S.,  M.A.,  Ph.D.,  Gonville  and  Caius  College,  Cam- 
bridge 
Morris,  Albert,  B.Sc,  Fern  Bank,  Dunkinfield 
Morris,   G.   Harris,    Ph.D.,    72,    Chancery-lane,  W.C,   and  18, 

Gwendwr-road,  West  Kensington,  W. 
Morris,  Joseph,  Ph.D.,  87,  Old  Tralford-road,  Eccles,  Manchester 
Morrison,  George  R.,  Richmond  House,  Plaistow,  Essex 
Morson,  Thomas,   124,  Southampton-row,  Russell-square,  W.C; 

and  42,  Gordon-square,  W.C. 
Morton,  Edward  Haudfield,  11,  Exeter  road,  Brondesbury,  N.W. 
Morton,  Frederick,  101,  Quarmby-road,  Huddersfield 
Mosenthal,  Henry  de,  220,  Winchester  House,  Old  Broad-street, 

E.C 
Moss,  Frank  A.,  Menzies,  W.  Australia 
llMoss,  John,  39,  Tressillian-road,  St.  John's,  S.E. 
llMoss,  Richard  J.,  F.I.C,  St.  Aubyn,  Ballybrack,  Co.  Dublin 
Moss,  W.  E.,  15,  New  Inn  Hall-street,  Oxford 
Mothe,  J.  T.  de  la.  Grand  Bacolet  Estate,  St.  David's,  Grenada, 

W.I. 
Moul,  Frank,  Aldersgate  Chemical  Works,  Southall 
llMoyle,  R.  E.,  M.A.,  Heightley,  Chudleigh,  Devon 
Muir,  James,  South  Haven,  Beach-road,  Weston-super-Mare 
Muir,  J.  Stanley,  B.Sc,  The  Gold   and  Silver  Extraction  Co., 

Ltd.,  208-210,  McPhee-buildings,  Denver,  Colorado,  U.S.A. 
Muir,  M.  M.  Pattison,  M.  A.,  Fellow  and  Prelector  in  Chemistry, 

Gonville  and  Caius  College,  Cambridge 
llMuirhead,  Alexander,  D.Sc,  Sherborne  Lodge,  Shortlands,  Kent 
llMiiller,  Hugo,   Ph.D.,  F.R.S.,  110,  Bunhill-row,  E.C.  ;  and  13, 

Park-square  East,  Regent's  Park,  N.W. 
Munby,  Alan  E.,  Felstead  School,  Essex 
Munroe,   Charles  E.,   Prof.    Columbia  University,    Washington, 

D.C,  U.S.A. 
llMunro,  Donald,  M.D.,  CM.,  D.P.H.,  Medico-Legal  Department, 

University  of  Glasgow 
Munro,  J.  M.  H.,  D.Sc,  9,  Soutli  Parade,  Bath 
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Date  of  Election. 


May  4,  1893 

Feb.  15,  1894 

Dec.  4,  1890 

Trans. 

Jan.  21,  1869 

Dec.  3,  1873 

Dec.  3,  1896 

Nov.  3,  1870 

Trans. 

Dec.  4,  1890 

Trans. 

Feb.  18,  1892 

Trans. 

Feb.  3,  1887 

Mar.  5,  1874 

June  15,  1893 

Dec.  3,  1891 

AprU  4,  1878 

Dec.  3,  1891 

April  4,  1878 

Trans. 

June  1,  1871 

Trans. 

AprU  17,  1890 

Trans. 

June  16,  1892 

June  4,  1885 

April  19,  1860 

Trans. 

Feb.  18,  1864 

Dec.  3,  1891 

April  4,  1889 

June  7,  1894 

Trans. 

May  16,  1895 

Mar.  4,  1886 

Mar.  1,  1883 

Dec.  15,  1892 

Feb.  16,  1870 

Trans. 

June  4,  1885 

Trans. 

Murray,  J.  Alan,  B.Sc,  5,  Caergog-terrace,  and  University  College 

of  Wales,  Aberystwyth 
Murray,  John  Moore,  Municipal  Technical  School,  Arundel-street, 

Portsmouth 
liMurray,    Thomas   Smith,    D.Sc. ,    Chemical    Department,    The 

University,  Aberdeen 
ilMuspratt,  E.  K. ,  Seaforth-hall,  near  Liverpool 
llMuspratt,  Sidney  Kuowles,  24,  Grove-park,  Liverpool 
Muter,  A,  H.   M.,  A.   I.  C.   Laboratory,  325,  Kennington-road, 
S.  E. ;  and  The  Chatelet,  Horley,  Surrey. 
llMuter,  John,  Ph.  D. ,  F.  R.  S.  E. ,  F.LC,  Laboratory,  325,  Kenning- 
ton-road, London,  S.E. ;  and  The  Chatelet,  Horley,  Surrey 
Myers,   Harry  C,   Ph.D.,    University   of  Washington,   Seattle, 

Wash.,  U.S.A. 
Myers,  William  Shields,  M.Sc,  98,  Easton-avenue,  New  Bruns- 
wick, N.J.,  U.S.A. 

Nagel,  David  Henry,  M.  A. ,  Trinity  College,  Oxford 

llNapier,  Arthur  S.,  c/o  Herren  Mayer  and  Miiller,  2,  Prinz  Louis 

Ferdinand  strasse,  Berlin 
Napier,  John  Watson,  Gas  Works,  Auchterarder,  N.B. 
Nay  lor,  William,  16,  Walton's-parade,  Preston 
Nay  lor,  W.  A.  H.,  38,  Southwark-street,  S.E. 
Neilson,  Thos. 

yNevile,  R.  H.  C. ,  Crown  Lea,  Malvern 
Nevill,  Edmund  Neville,  Gov.  Lab. ,  Durban,  Natal 
Neville,  Francis  Henry,  F.R.S.,  Sidney  College,  Cambridge 
Newall,  John  Fenton,  8,  Market-place,  Manchester 
llNewbolt,  Francis  George,  Balliol  College  Laboratory,  Oxford 
llNewlands,  John  A.  R.,  Laboratory,  2,  St.  Dunstan's-hill,  E.C. 
llNewlands,  B.  E.  R.,  2,  St.  Dunstan's-hill,  E.C. 
llNewlands,  William,  P.  R.,  1,  Mildenhall-road,   Lower  Clapton, 

N.E. 
Newsholme,  G.  T.  Wilkinson,  27,  High-street,  Sheffield 
Newth,  G.  S.,  Royal  College  of  Science,  South  Kensington 
Newton,  C.  B. ,  Gas  Works,  Carlisle 
Newton,  Walter,  Beech  Villa,  Park-lane,  Macclesfield 
Newton,    William,  Ph.D.,    F.I.C,    39,    Mincing-lane,   London, 

E.C. 
NickoUs,  J.  Bate,  The  Laboratory,  Guernsey 
IjNicholson,  Edward,  Brigade  Surgeon,  Lieut. -Col.,  10,  Alexander- 
road,  Waterloo,  Liverpool 
Nicholson,  T.  Goddard,  M.B.  Loud.,  B.Sc,  M.R.C.S.,  L.R.C.P., 
Palmer  House,  Great  Marlow 
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Date  of  Election. 


,  1889 
,  1883 

Trans. 

,  1894 

),  1869 

,  1889 

,  1861 

J,  1892 

I,  1897 

Trans. 

),  1892 

,  1854 

,  1878 

,  1891 

,  1893 

Proc. 

,  1886 

),  1890 

,  1873 

,  1848 

Trans. 

,  1871 

),  1889 

,  1890 

Trans. 

[,  1869 

5,  1872 

),  1894 

,  1887 

),  1893 

,  1884 

Proc. 

5,  1897 

^  1881 

Trans. 

,  1887 

),  1876 

Trans. 

L,  1883 

Trans. 

Nickels,    Wallace   Christopher,    54,    Dyne-road,    Brondesbury, 

N.W. 
Nicol,  "W.  W.  J.,  15,  Blacket-place,  Edinburgh 
Nixon,  Alf.,  Central  School,  Deansgate,  Manchester 
Noble,  Captain  Sir  Andrew,  K.C.B.,  F.R.S.,  Elswick  Ordnance 

Works,  Newcastle 
Norman,  John  T.,  Avalon,  Putney  Common,  S.W. 
Norrington,  Frederick,  5,  Downfield-road,  Clifton,  Bristol 
Norris,  Charles  James,  24,  Ravenscourt-gardens,  Hammersmith 
North,  Barker,  3,  Manor-terrace,  Felixtowe 
Northing,  John,  The  Murrough,  Wicklow 
Norton,  Fletcher,  Longtown,  Abergavenny 
ilNorton,  Prof.,   T.   H.,  Ph.D.,  University  of  Cincinnati,   Ohio 

U.S.A. 
Notter,  J.  Lane,  M.A.,  M.D.,  West  Cliff,  Woolstone,  Southampton 

Oats,  William  Henry,  Broomhall  Park,  Sheffield 

Obach,  Eugene,  Ph.D.,  F.I.C.,  113,  Victoria-road,  Old  Charlton, 

Kent 
Oddy,  Robert  Walter,  Waterhouse,  Toad-lane,  Rochdale 
OdHng,   Walter,   132,  High-street;  and  Messrs.   Bass   and  Co., 

Burton-on-Trent 
Odling,  Williams,  M.B.,  F.R.S.,  15,  Norham-gardens,  Oxford 
Ogston,  G.  H.,  Analj^ical  Laboratory,  39,  Lime-street,  E.C. 
O'Mahony,  D.  J.,  Municipal-buildings,  Cork 
Ormandy,  Wm.  Reginald,  Gamble  Institute,  St.  Helens,  Lanes. 
llOrme,  Temple  A.,  University  College,  W.C. ;  and  213,  Uxbridge- 

road,  W. 
llOrmerod,     Joseph    Arderne,     M.D.,    M.R.C.P.,    The    Medical 

Committee  Room,  St.   Bartholomew's  Hospital,  E.C. 
Ormerod,  T.,  362,  Padiham-road,  Burnley,  Lanes. 
liOrmiston,  Archibald  R. ,   Heathland,  Uddingston  ;  and  203,  St. 

Vincent-street,  Glasgow 
Orr,  Alexander,  109,  Pitt-street,  Sydney,  Australia 
Orsman,  W.   J.,  jun..  The  Roburite  Explosives  Co.,  Gathurst, 

near  Wigan 
Orton,  K.  J.  P.,  B.A.,  Ph.D.,  55,  Amsbury-avenue,   Streatham- 

hiU,  S.W. 
O'Shea,  L.  Trant,  B.Sc,  University  College,  Sheffield 
Ostersetzer,   Julius,   Messrs.   W.  and  H.    M.  Goulding,   Manure 

Manufacturers,  North  Wall,  Dublin 
tO'SuUivan,  C,  F.R.S.,  140,  High-street,  Burton-on-Treut 
O'Sullivan,  James,  High  Bank,  Burton-on-Trent 
t  Longstaff  Medallist,  1884. 
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Date  of  Election. 

Mar.  17,  1887 

May  7,  1891 

Feb.  16,  1888 

June  16,  1887 

June  18,  1896 

Feb.  16,  1893 

Dec.  15,  1851 

Dec.  21,  1871 

Trans. 

June  18,  1896 

April  21,  1898 

Jan.  17,  1884 

May  4,  1882 

April  19,  1888 

April  17,  1879 

Mar.  4,  1897 

Jan.  19,  1882 

May  3,  1894 

Trans. 

Dec.  7,  1882 

Nov.  20,  1890 

Nov.  2,  1865 

Trans. 

May  4,  1893 

Feb.  18,  1892 

May  17,  1888 

April  21,  1870 

Feb.  15,  1894 

Trans. 

Mar.  5,  1885 

Trans. 

May  7,  1896 

May  15,  1895 

Mar.  17,  1870 

Trans 

Dec.  3,  1863 

Trans 

Mar.  5,  1868 

,  Trans 

Dec.  3,  1885  |  Trans. 

Feb.  15,  1894 
June  18,  1896 


liO'Sullivan,  Patrick  T.,  M.B.,  B.C.L.,  34,  South  Mall,  Cork 
Ough,  Lewis,  Curzon-terrace,  Sparkenhoe-street,  Leicester 
Overbeck,  Otto  C.  J.  G.  L.,  Chantry  House,  Great  Grimsby 
Overend,  Fred.  Lawrence,  B.A.  (Oxon),  Royal  Grammar  School, 

Sheffield 
Overton,  J.  H.,  Technical  School,  Marlborough-road,  Banbury 
Owen,  Robert  Henry,  Bush  Hotel,  Dowlais 
Oxland,  Robert,  Dr.,  32,  Ravenswood-road,  Redland,  Bristol 

ilPage,  Frederick  James  Montague,  B.Sc. ,  54,  Sutherland-street, 

Pimlico,  S."W. 
Page,   H.    M. ,   Headmaster,    Govt.    College  of  Science,    Poona, 

Bombay  Presidency 
Pakes,  W.  C.  C,  14,  Trinity-square,  S.E. 
llPallister,    J.   "W.,   B.Sc,    22,    Grimthorpe-terrace,    Headrngley, 

Leeds 
Palmer,  Alfred  Neobard,  Ingle-nook,  Bersham-road,  "Wrexham 
Palmer,  Henry  John,  Summerleaze,  Yelverton,  R.S.O.,  Devon 
Palmer,  Walter,  Univ.  Extension  College,  Reading 
Parker,  C.  H.,  The  Copthomes,  Copthome-road,  Pennfields,  near 

Wolverhampton 
Parker,  Joseph  R.,  Avondale,  Beaver-road,  Ashford 
Parker,  Matt.  A.,  B.Sc,  13,  Hamilton-crescent,  Partick,  Glasgow 
llParker,  R.  H. ,  35,  Clifton-road,  Maida  Yale,  W. 
Parkes,  Thomas,  M.A.,  30,  Hopwood-street,  Bamsley 
I'Parkinson,     James,      F.G.S.,     Queen's-chambers,      Pirie-street, 

Adelaide,  South  Australia 
Parrish,  S.,  1,  Highfield- terrace,  Kingston-road,  Leeds 
PaiT5%  Ernest  John,  B.Sc,  134,  Upper  Thames-street,  E.C. 
Parsons,  William,  Dispensary,  St.  Bartholomew's  Hospital,  E.C. 
Patchett,  Isaac,  F.I.C.,  11,  Osbome-terrace,  Field-hill,  Batley 
Paterson,  David,  Lea  Bank,  Rosslyn,  Midlothian,  N.  B. 
Patterson,  George,  The  Manbre  Saccharine  Co.,  Hammersmith,  W. 
Patterson,  J.  W.,  14,  Mitchell-street,  W.  Hartlepool,  Durham 
Patterson,  L.  G.,  Cumberland,  Maryland,  L^.S.A. 
Patterson,  T.  L.,  Maybank,  Finnart-street,  Greenock 
Pattinson,  John,  75,  The  Side,  Newcastle-upon-Tyne 
llPaul,  Dr.  B.  H.,  Analytical  Laboratorj-,  20,  Victoria-street,  West- 
minster, S.W.,  and  Parkside,  Kingston  Vale,  Putney,  S.W. 
Paul,  Lewis  Gordon,  Ph.D.,   Messrs.   Read,  HoUiday  and  Sons, 

Huddersfield 
Paulusz,  Richd.,  Maradana,  Colombo,  Ceylon 
Payne,  Arthur,  c/o  Messrs    Mawson  and  Swan,  Mossley-street, 
Newcastle-on-Tyne 
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Dat«  of  Election. 

Dec.     7,  1893 

Feb.    15,  1894 

Jan.    16,  1874 

Trans. 

May     7,  1896 

Trans. 

Feb.   15,  1894 

Feb.     4,  1870 

Trans. 

May  20,  1886 

Proc. 

Mar.     7,  1870 

Dec.     5,  1895 

Dec.  16,  1886 

Jan.    17,  1889 

Trans. 

AprU17,  1884 

Trans. 

June  18,  1891 

Trans. 

Dec.  15,  1856 

Trans. 

April  17,  1884 

Trans, 

Feb.     6,  1890 

Trans. 

Dec.     6,  1888 

June  16,  1881 

Dec.     2,  1897 

Feb.     1,  1887 

June  20,  1889 

May     6,  1897 

Feb.   16,  1882 

Feb.   21,  1889 

May     6,  1897 

Trans. 

Feb.    19,  1891 

Feb.     7,  1878 

Trans. 

April  17,  1890 

Trans. 

June    7,  1894 

Jan.    15,  1874 

Trans 

Dec.  20,  1883 

May     7,  1896 

Payne,  George  F.,  M.D.,  Atlanta,  Georgia,  U.S.A. 

Pearson,  William  Henrj',  6,  Fenclinrch-buildings,  E.G. 

Pearce,  William,  Chemical  Works,  Bow  Common,  E. 

Peckmann,  H.  von.  Prof.,  Tiibingen,  Germany 

Peden,  Jobn,  jun..  Chemical  Laboratory,  11,  DufiF-street,  Greenock 
llPedler,    Alexander,  Prof.,   F.R.S.,   Presidency  College,   and   5, 
Russell-street,  Calcutta 

Pendlebury,  WUliam  Henry,  M.A.,  6,  Gladstone-terrace,  Dover 

Penney,  M.  D.,  11,  High-street,  Hull 

Pennington,  W.  H.,  Field  House,  Eochdale 

Pentecost,    Stephen    James,    Nottingham-road,    New    Basford, 
Nottingham 

Percival,  John,  M.A.,  S.E.  Agric.  Coll.,  Wye,  near  Ashford 

Perkrn,  A.  G.,  8,  MontpeUer-terrace,  Hyde  Park,  Leeds 

Perkin,  Frederick  M.,   Ph.D.,    Borough   Polytechnic,    Borough- 
road,  S.E. 
tllPerkin,  W.  H.,  LL.D.,  Ph.D.,  F.R.S.,  The  Chestnuts,  Sudbury, 
Harrow 

Perkin,  W.  H.,  jun.,  F.R.S.,  Fairview,  Wilbraham-road,  Fallow- 
field,  Manchester 

ilPerman,  Edgar  Philip,  D.Sc,  University  College,  Cardiff 

Perry,  George  Edward,  6,  Norwood-villas,  Edgbaston,  Birming- 
ham 

Philip,  Arnold,  A.R.S.M.,  B.Sc,  Lond.,  F.I.C.,  The  Merchant 
Venturers'  Technical  School,  Bristol 

Philip,  J,  C,  B.Sc,  Ph.D.,  Sidney  Sussex,  College,  Cambridge 

PhUlips,  A,  G.,  11,  Essex- villas,  Phillimore -gardens,  Kensington, 
W. 

Phillips,  Benjamin,  Victoria  House,  Byculla,  Bombay 

Phillips,  H.  E.  W^,  B.A.,  47,  Chalfont-road,  Oxford 

Phillips,  Heniy  Harcourt,  183,  Moss-lane  East,  Manchester 

Phillips,  Henry  Joshua,  Palace-chambers,  Westminister,  S.W. 

llPickard,    R.    H.,    B.Sc,    Southfields,    Priory-road,    Edgbaston, 
Birmingham 

Pickering,  M.  Samuel,  B.Sc,  Lond.,  38,  Price-street,  Burslem 

llPickering,  Spencer  Percival  Umfreville,  M.A.,  F.R.S.,  48,  Bryan- 
ston-square,  W.,  and  Harpenden,  Herts 

llPicton,  Harold,  B.Sc,  ParmitersSchool,?Approach-road,  Victoria- 
park,  N.E. 

Pike,  E.  Brookes,  515,  Romford-road,  Forest-gate,  E. 

llPike,  William  Herbert,  Ph.D.,  University,  Toronto,  Canada 

liPilley,  John  J.,  Ph.D.,  167,  Camberwell  Grove,  S.E. 

Pilley,  T.  W.,  33,  Grove-hill-road,  Denmark-hUl,  S.E. 
t  Longstaff  Medallist,  188S. 

d2 


52 


FELLOWS    OF    THE    CHEMICAL    SOCIETY. 


Date  of  Election. 

Dec.  5,  1889 

Feb.  21,  1889 

May  17,  1881 

Feb.  16,  1882 

Feb.  16,  1893 

April  4,  1889 

Nov.  15,  1860 

Feb.  23,  1841 

Trans. 

Dec.  2,  1880 

Trans. 

June  7,  1888 

May  7,  1896 

May  4,  1897 

June  17,  1897 

Feb.  15,  1894 

Dec.  4,  1890 

Dec.  4,  1848 

Mar.  6,  1862 

Feb,  17,  1898 

Feb.  19,  1891 

Trans. 

Dec.  18,  1884 

Proc. 

June  20,  1895 

Dec.  6,  1883 

Dec.  3,  1896 

Feb.  21,  1895 

Dec.  3,  1896 

Feb.  21,  1884 

May  19,  1864 

Mar.  2,  1876 

Trans. 

May  4,  1882 

Dec.  5,  1895 

Trans. 

Jan.  17,  1889 

Feb.  17,  1870 

June  15,  1871 

Trans. 

April  4,  1889 

May  7,  1896 

Jan.  17,  1889 

Mar.  4,  1897 

Ping,  William,  2,  Sandbourne-road,  Brockley,  S.E. 

Pingstone,  G.  Arthur,  The  Goldfields  of  Matabele  Land,  Limited, 

Bulawayo,  Rhodesia,  S.A. 
Pisani,  0.  V.,  Effingham-house,  Arundel-street,  Strand,  W.C. 
Pitt,  Theophilus,  16,  Coleman-street,  E.G. 

Piatt,  Charles,  Ph.D.,  Hahnemann  Med.  Coll.,  Philadelphia,  U.S.  A. 
Platts,  John  Charles,  54,  Marlborough-road,  Moor  Oaks,  Sheffield 
Player,  J.  H.,  16,  Prince  Arthur-road,  Hampstead,  N.W. 
•Playfair,  Rt.  Hon.  Lord,  K.C.B.,  F.R.S.,  68,  Onslow  Gardens 
Plimpton,  R.  T.,  Ph.D.,  23,  Lansdowne-road,  Clapham-road,  S.W. 
Pollard,  F.  Ernest,  c/o  Mrs.  G.  Pollard,  "Ware-road,  Hertford 
Pollitt,  R.  B.,  2,  Woodleigh- villas,  Stowmarket 
PoUitt,  Samuel,  B.  Sc,  Commercial  Travellers'  School,  Pinner 
Pollock,  W.  R  ,  Kirkland,  Bonhill,  Dumbartonshire 
liPollok,  J.  Holms,  B.Sc,  Royal  College  of  Science,  Dublin 
Pond,  James  Alexander,  Auckland,  New  Zealand 
Pontifex,  Edmund  A.,  M.LC.E.,  72,  Cornwall  Gardens,  S.W. 
Pooley,  Thomas  A.,  B.Sc,  F.I.C., 
Pope,  T.  H.,  South-street,  Ponders  End,  N. 
Pope,  Wm.  Jackson,  Goldsmith's  Institute,  New  Cross,  S.E.,  and 

6,  Gt.  James-street,  Bedford-row,  W.C. 
llPorter,  T.  Cunningham,  Rev.,  Eton  College,  Windsor 
Potter,  A.  E.,  M.A.,  B.Sc,  Inspector  of  Schools,  Rangoon,  Burmali 
Potter,  Charles  E.,  c/o  Messrs.  Tate  and  Sons,  Love-lane  Sugar 

Refinery,  Liverpool 
Potts,  H.  W.,  Euroa,  Victoria,  Australia 
Powell,  H.  James,  530,  Lordship-lane,  S.E. 
Power,  F.  B.,  Ph.D.,  42,  Snow-hill,  E.C. 
Power,  Francis  R.,  The  Royal  Mint,  Melbourne 
ilPrentice,  Manning,  Woodfield,  Stowmarket 
Prescott,  Albert  B.,   M.D.,  University,   Ann  Arbor,   Michigan, 

U.S.A. 
llPrice,  Arthur  F.,  524,  Sacramento-street,  San  Francisco 
Priest,  Martin,  Government  Mint,  Nankin,  China 
Priestley,  Charles  W.,  B.Sc,  Vivian  Institute,  Torquay 
Pritchard,    Prof.   William,  President  Royal  Veterinary  College, 

N.W.  ;  and  5,  Regent's  Park-road,  Gloucester-gate,  N.W. 
llProcter,   Henry  R.,   F. I.C. ,  The  Yorkshire  College,  Leeds,  and 

Thornleigh,  Ilkley,  Yorkshire 
Proctor,  Charles,  Upland  House,  359,  Upland-road,  Dulwich,  S.E. 
Proude,  James,  30,  Cromwell-terrace,  Halifax 
Provis,  John,  Zeehan,  Tasmania 
Pullar,  H.  S.,  Rosebank,  Perth,  N.B. 

»  Original  Member. 
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Date  of  Election. 
June  15,  1882 
Feb.  18,  1892 
June  21,  1883 
June    3,  1875 

Dec.     2,  1886 


Mar.  4,  1868 
Dec.  6,  1894 
Feb.  15,  1894 


Mar.  4,  1897 
Dec.  15,  1892 
Nov.  15,  1888 
Mar.  20,  1873 


May  7, 
April  18, 
Dec.  3, 
May  16, 
April  21, 
June  17, 
Jan.  17, 
April  4, 
June  20, 
Nov.  20, 
Jan.  15, 
July  16, 
Jan.  18, 
June  20, 
Mar.  17, 
Nov.  18, 


1891 
1843 
1885 
1889 
1898 
1880 
1884 
1889 
1895 
1890 
1874 
1892 
1866 
1889 
1887 
1886 


Nov.  16,  1882 

Dec.  7,  1893 
April  15,  1880 
Dec.  2,  1897 
Feb.  17,  1898 
Dec.     7,  1893 


Trans. 


Trans. 


Trans. 
Trans. 


Trans. 
Trans. 


Trans. 


Trans. 


Proc. 


llPuUar,  Rufus  D.,  Ochil,  Kinnoul,  Perth 

Pullinger,  William,  B.A.,  Comstall-road,  Romiley,  Stockport 

Purcell,  M.  F.,  41,  Lower  Bagot-street,  Dublin 

Purdie,  Thomas,  F.R.S.,  Ph.D.,  B.Sc,  issoc.  R.S.M.  University, 

St.  Andrews,  N.B. 
Pyke,  L.  S.  M.,  A.M.I.C.E.,  M.I.C.E.,  F.R.I.,  44,  Kensington 

Park-gardens,  W. 

Quibell,  Oliver,  Magnus  Lodge,  Newark-on-Trent 
Quinn,  Gerald  G.,  16,  Albert-street,  Newcastle-under-Lyme,  StafiFs. 
Quinn,  J.   Card  well,   c/o  The  Rubber  Tyre  Manufacturing  Co., 
Ltd.,  Aston  Cross,  Birmingham 

Ralston,  William,  B.Sc,  337,  Cathcart-road,  Glasgow 
llRamage,  Hugh,  Royal  College  of  Science,  Dublin 

Ramsay,  A.  Alexander,  Anan  Villa,  Rose-road,  Auckland 
tllRamsay,  William,  Ph.D.,  F.R.S.,  University  College,  W.C,  and 
12,  Arundel-gardens,  Notting-hill,  W. 

Randall,  Percy  Morrice,  3,  Belsize  Park-gardens,  N.W. 

Randall,  William  B. ,  52,  Archers-road,  Southampton 

Ranken,  Charles,  Stockton-road,  Sunderland 

Ransom,  Francis,  12,  Bancroft,  Hitchin 

RatclifFe,  Walter,  21,  Mawdsley-street,  Bolton 
llRawson,  Christopher,  2,  Melbourne-place,  Bradford 
llRawson,  Sidney  George,  D.Sc,  Technical  Schools,  Huddersfield 

Read,  Arthur  A.,  3,  Fitzalan-place,  Cardiff 

Read,  E.  J.,  B.A.,  49,  Aston-street,  Iffley-road,  Oxford 

Redding,  Richard  James,  17,  Leghorn-road,  Plumstead,  S.E. 
IlReddrop,  Joseph,  Laboratory,  L.  and  N.W.  Ry.,  Crewe 

Redman,  Henry  Ramsden,  150,  Canterbury-road,  New  Brompton 

Redwood,  Boverton,  F.R.S.E.,  4,  Bishopsgate-street-within,  E.G. 

Redwood,  Robert,  4,  Bishopsgate-street-within,  E.C. 

Redwood,  T.  Home,  15,  Red  Lion-square,  W.C. 

Ree,    Alfred,    Ph.D.,    Guildhall   Chambers,    Lloyd-street,    Man- 
chester 

Reed,  Lester,  F.LC,  Hyrst-hof,  8,  South  Park-hill-road,  Croydon, 
S.E. 

Rees,  George  Percival 
llRegester,  William,  Lawn-lodge,  Isleworth,  Middlesex 

Reid,  A.  F.,  Stair  Bridge,  Stair,  Ayrshire 

Reid,  J.  B.,  6,  Southfield-terrace,  Skipton,  Yorks. 

Reid,    Thomas    Anderson,    Wincham-house,    Lostnck,    Gralam, 
Northwich 

t  I.ongstaff  Medallist,  1897. 
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Date  of  Election, 
Dec.  15,  1881 
May     7,  1896 

June  17,  1886 

Mar.  4,  1897 
Feb.  6,  1879 
Feb.  17,  1898 
May  17,  1888 

June  19,  1873 

Nov.  19,  1857 
Feb.  17,  1898 
June  18,  1891 
April  4,  1889 

Jan.  17,  1889 
Jan.  17,  1889 

June  17,  1886 
Feb.  17,  1898 
June  18,  1885 
Feb.  16,  1888 

Feb.  1,  1883 
Mar.  6,  1873 
Dec.  6,  1888 
April  19,  1866 

Dec.  1,  1864 

May  5,  1892 

Nov.  17,  1887 

Mar.  3,  1887 

Feb.  3,  1845 

Dec.  6,  1894 

Dec.  7,  1882 

April  3,  1873 
Dec.  5,  1895 
Feb.  16,  1882 
Dec.  6,  1888 

Dec.   15,  1851 


Trans. 
Proc. 
Trans. 

Trans. 


Trans. 


Trans. 
Trans. 


Trans. 


Trans. 


Trans. 


Trans 


Reid,  Walter  Francis,  Fieidside,  Addlestone,  Surrey 

Reissman,    C.    H.,    B.A.,    B.Sc,    Saxony-villa,    Oppidans-road, 

Primrose-hill,  N."W. 
Remington,  J.  Price,  Prof.,  1832,  Pine-street,  Philadelphia,  Pa., 

U.S.A. 
Remington,  J.  S.,  Dromore,  Milverton,  Leamington 
Rennie,  Edward  H.,  Ph.D.,  University  of  Adelaide,  S.  Australia 
Renwick,  F.  F.,  Glengall,  AVoodford  Green,  Essex 
Reynolds,    Colonel   Henry   Charles,   Thorncliff,    Landown-road, 

Cheltenham 
Reynolds,  James  Emerson,   Prof.,  D.Sc,  M. D.,  F.R.S.,  Trinity 

College,  Dublin 
Reynolds,  Richard,  13,  Briggate,  Leeds 
Reynold-s,  "W".  C,  8,  Rosenau  Crescent,  Battersea,  S.W. 
Rhodes,  Edward,  Oaklands,  Overton,  Frodsham,  Cheshire 
Richards,   Duncan  T.,   3,   Madeira-terrace,    Westoc-lane,  South 

Shields 
IjRichards,  Edgar,  341,  "West  88th  Street,  New  York,  U.S.A. 
liRichards,  Percy  A.  E.,  F.LC,  12,  Wolverton-gardens,  Hammer- 

.smith,  W. 
Richards,  William,  B.Sc,  The  Clock  House,  Tooting,  S.W. 
Richards,  William,  Old  Elvet,  Durham 
!, Richardson,  Arthur,  37,  Hornby-row  Fort,  Bombay 
II Richardson,    Clifford,    Laboratory,    Barber   Asphalte  Co.,    Long 

Island  City,  New  York,  U.S.A. 
Richardson,  F.  W.,  2,  Farcliffe-place,  Bradford 
Richardson,  Henry,  Lyndene,  Hale-road,  Bowdon,  Cheshire 
Richardson,  Hubert  N.  B.,  10,  Friar-lane,  Leicester 
Richardson,  Joseph,  jun.,  40,  Warwick-road,  Chorlton-cum-Hardy, 

Manchester 
Richardson,  J.  G.  F.,  Ph.D.,  Elmfield,  Knighton,  Leicester 
Richardson,  Reginald  E.  S.,  Elmfield,  Knighton,  Leicester 
Richardson,  W.  H.,  Dudley 

Richmond,  H.  Droop,  Rodbourne,  Claremont-road,  Twickenham 
llRickard,  AV.  T. ,  136,  Maygrove-road,  West  Hampstead,  N.W. 
Riddick,  D.  G.,  Stores  Department,  G.E.R.,  Stratford,  E. 
IjRideal,  Samuel,  D.Sc,  F.LC,  28,  Victoria-street,  Westminster, 

S.W. 
Rider,  Alonzo  John,  4,  Haddington-road,  Stoke,  Devonport 
Ridge,  AV.  T.  B.,  2,  Ashwood-terrace,  Longton,  Staffs. 
Ridsdale,  C.  H.,  Hutton-grange,  Guisbrough,  Yorks. 
Rigby,   John  S. ,   26,    Bagot-street,   AVavertree,    Liverpool,    and 

Ditton,  Lancashire 
Riley,  Edward,  14a,  Finsbury-square,  E.C. 
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Date  of  Election. 


May  4,  1893 
June  15,  1893 

May  4,  1893 

April  13,  1872 

Dec.  2,  1897 

June  21,  1883 

Jan.  20,  1876 

April  4,  1889 

May  3,  1894 

Feb.  19,  1880 

Nov.  7,  1866 

Trans. 

Feb.  15,  1894 

Mar.  17,  1887 

Dec.  4,  1890 

Proc. 

Feb.  21,  1889 

May  5,  1881 

Nov.  16,  1882 

Trans. 

May  7,  1896 

Feb.  21,  1895 

May  3,  1866 

Dec.  15,  1892 

Trans. 

Dec.  20,  1883 

Jan.  17,  1884 

June  7,  1894 

April  15,  1886 

Dec.  17,  1855 

Trans. 

Feb.  19,  1891 

Trans, 

June  18,  1896 

May  7,  1896 

Trans. 

Mar.  4,  1897 

Feb.  15,  1894 

Feb.  17,  1870 

Dec.  15,  1881 

May  7,  1896 

June  18,  1891 

Proc. 

Rintoul,  William,  Royal  Gunpowder  Factory,  Waltham  Abbey 

Ritchie,  George,  "Hailey,"  Mount  Vernon,  N.B. 

Bobbins,  James  H.,  4,  Selborne-road,  Ilford 

Robbins,  John,  57,  Warrington-crescent,  Maida-vale,  W. 

Roberts,  E.  H.,  13,  Belle  Vue  Gardens,  AUfarthing-lane,  Wands- 
worth, S.W. 

llRoberts,  Frederick  G.  Adair,  Chemical  Works,  Stratford,  E. 

Roberts,  Martin  Fenn,  Postal  Telegraph  Factory,  Mount  Pleasant, 
Clerkenwell,  E.G. 

Roberts,  R.  Wightwick,  c/o  A.  W.  Rowe,  Esq.,  Dash  wood  House, 
9,  New  Broad-street,  E.G. 

Roberts,  Thos.  John,  31,  North-road,  St.  Helens,  Lanes. 

Roberts,  W.  Brittaiu,  Wilderspool  House,  Warrington,  Lancashire 

Roberts- Austen,  William  Chandler,  C.B.,  F.R.S.,  Royal  Mint,  E. 

Robertson,  A.  B.,  Struan,  Lugar-street,  Coatbridge,  N.B. 

Robertson,    George,    London   Hospital,    E.,   and   Madeira- villa, 
Woodford  Green,  Essex 

llRobertson,  George  Henry, 

Robins,  Harry  H. ,  Messrs.  Southwell  and  Co. ,  Dockhead,  S.  E. 

Robinson,  G.  Carr,  Royal  Institution,  Hull 

llRobinson,  Henry  H.,  M.A.,  Wuchang,  Hankow,  China 

Robinson,  H.  F.,   B.Sc,  Sparthfield,  Droylsden-road,  Newton- 
heath,  Manchester 

Robinson,  H.  Lewin,  Chemical  Laboratory,  Vickers,   Sons,  and 
Maxim,  Ltd.,  Erith,  Kent 

Robinson,  John,  2,  Ornan-mansions,  Hampstead,  N,W. 

Robson,  James,  Andersonian-buildiugs,  204,  George-st.,  Glasgow 

Rogers,  Arthur  W.,  Tadcaster  Tower  Brewery  Co.,  Tadcaster 

Rogers,  Francis  M.,  21,  Burma-road,  Stoke  Newington,  N. 

Rolfe,  John  F.,  18,  Victoria-street,  Clayton-le-Moors,  Lancashire 

Roose,  Robson,  M.D.,  45,  Hill-street,  Berkeley-square,  W. 

Roscoe,  Sir  H.  E.,  LL.D.,  D.C.L.,  Ph.D.,  F.R.S.,  10,  Bramham- 

gardens.  South  Kensington,  S.W. 
llRose,  Tom  Kirke,  D.Sc,  9,  Royal  Mint,  E. 

Rosenblum,  S.   G.,  F.LC,   Imperial  Chambers,  Cursitor-street, 
E.C. 

Rosenheim,  Otto,  Ph.D.,  68,  Belsize-park -gardens,  N.W. 

Rosling,  Edward,  Melbourne,  Chelmsford 

Ross,  Arthur,  1,  GlengaU-road,  Old  Kent-road,  S.E. 

Ross,  Lewis  Buttle,  Driffield,  Yorks. 

Ross,  Rev.  Henry,  LL.D.,  Dallas  House,  Lancaster 

Ross,  R.  St.  G.,  5,  Lavender-road,  Worcester 

Rossiter,  Edmund  Charles,  Sunnyside,  Vicarage-road,  Langley, 
Birmingham 
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Date  of  Election. 

Feb.  20,  1896 

Feb.  18,  1892 

Dec.  5,  1895 

Feb.  15,  1894 

Mar.  20,  1862 

Feb.  15,  1872    Trans. 

Dec.  5,  1895 


Jan.  17,  1889 

Feb.  15,  1883 

Feb.  6,  1890 

Dec.  3,  1896 


Mar.  3,  1851 

Feb.  20,  1896 
June  7,  1894 
Feb.   16,  1870 


June  7,  1888 
June  18,  1868 
May     4,  1882 

Feb.  20,  1896 
April  21,  1898 
June  19,  1879 
Feb.  19,  1880 
May     4,  1876 

April  16,  1863 
Feb.  17,  1859 
June  25,  1871 
Feb.  20,  1896 
May     4,  1882 

Mar.  3,  1870 
Feb.  18,  1892 
Dec.     6,  1888 

Nov.  16,  1882 
Dec.     4,  1890 


Trans. 


Trans. 


Trans. 


Rostron,  H.,  B.Sc,  70,  Davenport-street,  Bolton 
Rothewell,  C.  F.  Seymour,  2,  St.  Mary's-street,  Manchester 
Round,  W.,  100,  Bagot-street,  Birmingham 
Rowntree,  Walter  Smithson,  B.Sc,  Sidcot  School,  Somerset 
liRoyle,  Thomas,  329,  Upton-lane,  Forest  Gate,  E. 
Ruffle,  John,  Hope  Cottage,  Trinity-road,  Ware 
Rugginz,   W.   A.,   " Strathmore, "  14,  Empress-avenue,  Cranford 

Park,  Ilford 
Ruheman,  Siegfried,   Ph.D.,  M.A.,  Gonville  and  Caius  College, 

Cambridge 
Rumble,  Charles,  9,  Sangora-road,  New  Wandsworth 
llRussell,  Edward,  35,  Southeby-road,  Highbury  Park,  N. 
Russell,    William,    c/o   The   Gold  and   Silver   Extraction   Co., 

Limited,     208-210,    McPhee    Buildings,    Denver,     Colorado, 

U.S.A. 
llRussell,   W.  J.,  Ph.D.,    F.R.S.,    34,    Upper  Hamilton-terrace, 

St.  John's- wood,  N.W. 
Rutter,  T.  F.,  B.Sc,  The  Municipal  Technical  School,  Birmingham 
Ryce,  George,  B.A.,  Agricultural  College,  West  Lavington,  Wilts. 
llRylands,  Thomas  Glazebrook,  F.L.S.,  Highfields,  Thelwall,  near 

Warrington 

Sach,  A.  J.,  Technical  School,  Goulburn,  N.S.W. 

Sadler,  S.  A.,  Dr.,  Cleveland  Chemical  Works,  Middlesborough 

Sadtler,   Samuel  P.,   Ph.D.,  145,  North  lOth-street,  and  1042, 

Drexel-buildings,  Philadelphia,  U.S.A. 
Sage,  C.  E.,  8,  Fisher-street,  Red  Lion-square,  W.C. 
St.  John,  Harry,  Thornfield,  Sunderland 

llSakurai,  J.,  Science  College,  Imperial  University,  Tokyo,  Japan 
Salamon,  Alfred  Gordon,  27,  Holland-park,  W. 
llSalomons,  Sir  David  Lionel,  Broomhill,  Tunbridge  Wells  ;  and 

Berkeley  Chambers,  13,  Bruton-street,  Hyde-park,  W. 
llSalt,  Henry,  M.D.C.M.,  F.R.G.S.,  Inglewood,  Great  Malvern 
llSalter,  Thomas  W.,  15,  Belle  Vue,  West-hill,  Hastings 
llSalter,  MortynJohn,  Northcote,  Beaconsfield-road,  NewSouthgate 
Salt,  A.  P.,  Sunnyside,  Pinner-road,  Harrow 
Samuel,   W.   Cobden,   AVilton  Lodge,   337,  Norwood-road,  West 

Norwood,  S.E. 
llSandberg,  C.  P.,  Palace-chambers,  9,  Bridge-street,  Westminster 
Sandercock,  Thos.  J.  Buckler,  Sidcup  College,  Sidcup,  Kent 
Sanderson,   John,    P.O.    Box    84,    Middlesborough,    Kentucky, 

U.S.A. 
Sanford,  P.  Gerald,  Laboratory,  20,  Cullum-street,  E.C. 
Saniter,  Ernest  Henry,  Queen's-terrace,  Seaton  Carew 
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Date  of  Election. 
Dec.     3,  1891 

Dec.  15,  1892 
June  17,  1886 

Dec.  3,  1896 

Feb.  17,  1898 

Feb.  6,  1890 

Dec.  3,  1885 

June  21,  1877 

June  17,  1897 
Dec.  7,  1895 
Dec.     6,  1888 

Dec.  15,  1892 
Feb.   18,  1892 


Trans. 


Trans. 


Mar.  15,  1842    Trans. 
Feb.   20,  1896 
Dec.   18,  1879 


April  17,  1890 
Mar.  3,  1887 
Mar.  1,  1883 
Dec.  3,  1896 
May  7,  1891 
Nov.  20,  1890 


June  21,  1888 

Dec.   15,  1892    Trans. 


Trans. 


Proc. 


April  15,  1875 

Mar,  4,  1875 
June  21,  1887 
June  15,  1893 

May     7,  1896 

Jan.    20,  1870 

Feb.   19,  1874 


Trans. 


Trans. 


Sanyal,    Abhayacharan,    M.A.,    Professor   of  Physical  Science, 

Queen's  College,  Benares,  N.W.P.,  India 
Sarbadhicary,  Satya-prasad,  1,  College-street,  Calcutta 
Saunders,   Prof.  "William,  Experimental  Farm,  Ottawa,  Ontario, 

Canada 
Saville,  A.  E.,  Gasworks,  Holyhead 
Sayer,  H.  C,  37,  Summerhill-road,  Dartford 
Sayers,  William  Charles,  63,  High-street,  Lewisham,  S.E. 
Scammell,    Luther   R.,    42-4,    King  William -street,   Adelaide, 

South  Australia 
Scarf,  Sydney  Isaac,  F.I.C.,  City  of  London  College,  White-street, 

Moorfields,  E.C.  ;  and  75,  Oxford-road,  Islington,  N. 
ScargiU,  L.  W.  K.,  B.A.,  14,  Brunswick-place,  West  Brighton 
Schidrowitz,  Philip,  Ph.D.,  57,  Chancery-lane,  W.C. 
llSchiefifelin,     William    Jay,    840,    Southern-boul.,    New    York, 

U.S.A. 
Schloesser,  Augustus,  Ph.D.,  Storey  Institute,  Lancaster 
ijSchofield,  James  Alexander,  University  of  Sydney,  New  South 

Wales 
Schunck,  Edward,  Ph.D.,  F.R.S.,  Oaklands,  Kersal,  Manchester 
Scotland,  P.  B. ,  Airdrie  Academy,  Airdrie,  N.  B. 
llScott,  Alexander,  M.A.,  D.Sc,  F.R.S.,  Davy-Faraday  Research 

Laboratory,  20,  Albemarle-street,  W. 
Scott,  Ernest  George,  67,  Lord-street,  Liverpool 
Scrutton,  W.,  18,  Billiter-street,  E.C. 
Scudder,  Frank,  44,  Mosley-street,  Manchester 
Seabrooke,  H.  C,  Laboratory,  The  Brewery,  Reading, 
Searl,  Albert,  Montreux,  Victoria-road,  Sidcup 
Seaton,  Edward  C,  M.D.,  The  Limes,  56,  North  Side,  Clapham 

Common,  S.W. 
Seely,  Herbert  W.,  11.  Corn-market,  Halifax 
Sell,  William  James,  M.A.,  Univ.  Chem.  Laboratory,  Pembroke- 
street,  Cambridge 
Sellon,    J.    Scudamore,    The    Hall,   Sydenham,    S.E.  ;   and   78, 

Hatton-gardens,  E.C. 
llSenier,  Alfred,  Prof,  M.D.,  Ph.D.,  Queen's  College,  Galway 
Senier,  Harold,  Braybrook  Lodge,  Harrow 

Sessions,  Wilfred,  B.Sc,  46,  Neuenheimer  Landstrasse,   Heidel- 
berg, Germany 
Severn,  W.   D.,  West  End  Pathological  Laboratory,  55,  Wey- 

mouth-street,  W. 
Seward,    Henry,    c/o   Messrs.    J.    B.   Freeman,    Sons,    and  Co., 

Wandle  Colour  Works,  Wandsworth,  S.W. 
llSexton,  A.  Humboldt,  F.I.C.,  F.R.S.E.,  Professor  of  Metallurgy, 
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Date  of  Election. 


1895 


1880 
1873 

1893 

1874 
1885 
1895 
1892 
1895 
1890 

1887 

1889 

1876 

1897 
1874 

1891 

1896 

1894 
1886 
1890 
1894 
1859 
1889 

1874 
1886 
1885 
1889 

1887 
1895 
1896 
1897 


Trans. 
Trans. 


Trans. 


Trans. 


Trans. 


Metallurgical  Department,  Andersonian-buildings,  204,  George- 
street,  Glasgow 

Seyler,  C.  A.,  B.Sc,  31,  Windsor- terrace,  Swansea 

Shadwell,  J.  E.  L.,  Meadowbanks,  Melksham,  Wilts 

Shapleigh,    Waldi-on,    Welsbacli    Incandescent   Gas    Light    Co., 

Factory,  Gloucester  City,  New  Jersey,  U.S.A. 
yShapley,  Frederick,  c/o  Messrs.  L.  Bergen  and  Sons,  248,  Front- 
street,  New  York 

Sharman,  William,  186,  Mare-street,  Hackney,  N.E. 

Sharp,  James,  The  Towers,  Low  Moor,  near  Bradford 

Sharrott,  T.  C,  Chestnut  House,  Tamworth 

Shaw,  G.  Arthur,  45,  St.  Petersgate,  Stockport 

Shaw,  G.  E.,  9,  Basiug-road,  Westbourne-park,  W. 

Shaw,  Saville,   M.Sc,   Durham  College  of  Science,  Newcastle- 
upon-Tyne 

Sheard,    John   T.,    Birley   Mount-villas,   Wadsley-bridge,    near 
Sheffield 

Shegog,    Thomas  Alexander,   28,  Omsbersley-road,   West   Park, 

Newport,  Mon. 
llShenstone,  W.  A.,  F.R.S.,  Clifton  College,  Bristol ;  and  Glenfarg 
Villa,  Percival-road,  Clifton,  Bristol 

Sheuton,  J.  P.,  34,  Lausdowne-road,  West,  Didsbury,  Manchester 
llShepherd,   H.   H.    B.,   Northcote,  Mount  Pleasant-lane,   Upper 

Clapton,  N.E. 
llShields,   John,    PhD.,    D.Sc,    79,    Balmoral-road,    Willesden 
Green,  N.W. 

Shimomura,    Kotaro,    Prof.,    c/o   Sekijen   Ginks,    61,    Imabashi 
Shichome,  Osaka,  Japan 

Shorthouse,  H.  S.,  47,  Pershore-road,  Birmingham 

Shutt,  Frank  T.,  M.A.,  Experimental  Farm,  Ottawa,  Canada 

Shuttlewood,  W.  Brewin,  8,  Clifton-road,  Crouch  End,  N. 

Shuttleworth,  E.  B.,  Prof.,  220,  Sherborne- street,  Toronto 

Sibson,  Alfred,  23,  St.  Mary  Axe,  E.  C. 

Sibson,  Alfred  Edwai'd,  1,  Maple-villas,  Palmerston-road,  Buck- 
hurst  Hill,  Essex 

Siebold,  Louis,  Broomville-avenue,  Sale,  near  Manchester 

Silvester,  Harry,  78,  Holyhead-road,  Handsworth,  Birmingham 

Sim,  James,  6,  Carden-terrace,  Aberdeen 

Simmonds,  Henry,  Engineer's  Office,  Gas  Works,  Bury,  Lanca- 
shire 

llSimmons,  L.  Owen,  64,  Somerleyton-road,  Brixton,  S.W. 

Simons,  A.  J.,  c/o  M.  Simons,  Esq.,  31,  Little  Britain,  E.G. 

Simpson,  A.  M.,  4,  Kitto-road,  St.  Catherine's-park,  S.  E. 

Simpson,  E.  S.,  B.E.,  34,  Pier-street,  Perth,  W.A. 


FELLOWS    OF    THE    CHEMICAL    SOCIETY. 


59 


Date  of  Election. 

1857 

Trans 

May  29 

1886 

May  16 

1889 

Feb.  20 

1896 

April  15 

1880 

Feb.  2 

1888 

Trans 

Feb.  18 

1892 

April  17 

1879 

April  15 

1880 

Trans 

Dec.  5 

1878 

May  16 

1895 

Feb.  5 

1863 

Trans 

Dec.  16 

1875 

June  21 

1883 

April  17 

1890 

Trans 

Feb.  16 

1888 

Dec.  15 

1881 

Trans 

Dec.  6 

1894 

Trans 

Feb.  21 

1884 

Dec.   9 

1869 

June  7 

1894 

Trans 

Nov.  20 

1892 

April  2 

1874 

Dec.  20 

1883 

June  18 

1896 

Feb.  18 

1892 

Feb.  20 

1896 

Feb.  6 

1890 

Mar.  16 

1878 

May  5 

1892 

Dec.  2 

1897 

Feb.  19 

1891 

Simpson,  Maxwell,  M.D.,  F.R.S.,   9,   Barton-street,  West   Ken- 
sington 
llSimpson,  William  Selby,  Halcyon  House,  Private-road,  Enfield 
Singer,  Ignatius,  G.P.O.,  Wellington,  N.Z. 
llSircar,  Amrita  Lai,  51,  Saukaritola,  Calcutta 
Skelton,  J.  R.,  Idle  Hour,  Thorpe  St.  Andrew,  Norwich 
Skinner,  Sidney,  M.A.,  The  Cavendish  Laboratory,  Cambridge 
Skurray,  Thomas,  United  Breweries,  Abingdon,  Berkshire 
Slater,  Charles,  81,  St.  Ermin's-mansions,  Westminster 
llSlater,  Harold  H.,   Havelock--\Tlla,  St.  James's-road,  Gravesend 
liSlatter,  George  W.,  A.R.C.S.,  F.I.C.,  12,  Bromley-street,  Shipley, 

Yorkshire 
Slocum,  F.  L.,  Linden-avenue  Corner,  Reynolds-street,  Pittsburgh, 

Pa. 
Smee,    A.    Hutchinson,    The    Grange,    Hackledge,    Carshalton, 

Surrey 
ySmetham,  Alfred,  Analytical  Laboratory,  Cereal  Chambers,   16, 

Brunswick-street,  Liverpool 
Smith,  Adolphe,  4,  Barclay-road,  Walham  Green 
llSmith,    Alexander,    Ph.D.,    B.Sc,    Univer.    Chicago,    Chicago, 

U.S.A. 
Smith,  Angus,  10,  Ardgowan-street  W.,  Greenock,  N.B. 
Smith,  Bernard  E. ,  48,  Percy-park,  Tynemouth 
Smith,  Claude,  Fernside,  Haveriugatte  Bower,  Romford,  E.    . 
llSmith,   Edgar  Francis,   35,   Ampthill-square,    Hampstead-road, 

N.W. 
Smith,  Edward,  Dukes,  Bradninch,  near  Cullompton,  Devon 
Smith,   Ernest  A.,   Metallurgical  Laboratory,    Royal  College  of 

Science,  South  Kensington 
ySmith,  Fred.,  P.O.  Box  1324,  Johannesburg,  S.A.R. 
Smith,  George,  Nobel's  Explosives  Co.,  Polmont  Station,  Scotland 
Smith,  George,  282,  Frieru-road,  East  Dulwich,  S.E. 
Smith,  G.  E.  Scott,  67,  Surrey-street,  Sheffield 
liSmith,   George  P.   Darnell,   80,  Woodland-road,   Tyndall's-park, 

Bristol 
Smith,  H.  G.,  The  Technological  Museum,  Sydney 
Smith,   Harry  Wood,   B.Sc,   The  British   Cyanides   Co.,  Ltd., 

Oldbury 
Smith,  H.  R.,  1,  Aubert-park,  Highbury,  N. 
Smith,  John  Meadows,  Laboratory,  66,  College-street,  Chelsea, 

S.W. 
Smith,  R.  F.  Wood,  89,  Bartholomew  Close,  E.C. 
Smith,  R.  Greig,  M.Sc,  Linnean  Society's  House,  Elizabeth  Bay, 

Sydney,  N.S.W. 
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Date  of  Election. 


Feb.  16, 

1888 

Nov.  18, 

1886 

April  21, 

1898 

Feb.  3, 

1876 

Dec.  20, 

1866 

Dec.  20, 

1883 

Dec.  18, 

1873 

Mar.  3, 

1887 

Dec.  3, 

1896 

Feb.  3, 

1887 

June  18, 

1891 

Dec.  17, 

1874 

Dec.  18, 

1884 

June  15, 

1893 

May  6, 

1875 

Mar,  4, 

1897 

Dec.  2, 

1897 

June  21, 

1883 

Dec.  15, 

1892 

Feb.  21, 

1889 

Feb.  1, 

1883 

April  4, 

1878 

Mar.  4, 

1886 

Feb.  6, 

1879 

June  16, 

1887 

June  7, 

1894 

Feb.  3, 

1859 

Jan.  15, 

1863 

June  18, 

1885 

April  21, 

1898 

June  4, 

1885 

Feb.  18, 

1892 

Trans. 
Trans. 

7    Trans. 


Trans. 
Trans. 


Trans. 


Trans. 


Dec.     1,  1864    Trans. 


Mar.  16,  1895 


Smith,  Sam,  15,  Springfield-road,  Swindon 
Smith,  Sidney,  35,  Ampthill-square,  Hampstead-road,  N.W. 
Smith,  T.  D.,  B.A.,  Eastbourne  College,  Eastbourne 
Smith,  W.  A.,  M.A.,  M.B.  Oxon,  M.R.C.S.  Eng.,  Newport,  Essex 
Smith,  "Watson,  34,  Upper  Park-road,  Haverstock  Hill,  N.W. 
Smithells,  Arthur,  Prof.  B.Sc,  The  Yorkshire  College,  Leeds 
jSmyth,  John,  M.A.,  Milltown,  Bantridge,  Ireland 
Snape,  Henry  Lloyd,  Prof.,  D.Sc,  Ph.D.,  Chemical  Laboratories, 

University  College  of  Wales,  Aberystwith 
Sodeau,  "W.  H.,  B.Sc,  25,  Shore-road,  South  Hackney,  N.E. 
Sohu,  Charles  E.,  F.I.C.,  22,  Southampton-row,  W.C. 
Solomon,  Frank  Oakley,  36,  St.  Mary's-place,  Newcastle-on-Tyne 
Sonstadt,  Edward,  Church  Field,  Cheshunt,  Herts 
Sorabji,  Bomanji,  Khan  Bahadur,  Ph.D.,  C.E.  (Bombay)  Assoc, 

M.LC.E.  (Lond.) 
Sorrell,   Henry   Thomas,   Holly  Lodge,   Millbrook-road,    South- 
ampton 
Southall,  Alfred,  Garrick  House,  Richmond  Hill,  Edgbaston 
Southerden,  Frank,  75,  Barry-road,  Dulwich,  ?.£. 
Southern,    Thomas,   jun.,    Wheat    Hill   Chemical    Works,    near 

Broughtou  Bridge,  Manchester 
Soward,  Alfred  W.,  28,  Therapia-road,  Honor  Oak,  S.E. 
Spackman,  Charles,  Rosehaugh,  Clitheroe,  Lancashire 
Speakman,  James,  Penhold,  Post  Office,  Calgary,  Alberta,  Canada 
llSpencer,  Ernest  Samuel,  Arborfield,  Wimbledon  Park 
Spencer,  James,  B.Sc,  38,  Ash-grove,  Bradford 
Spencer,  Richard,  46,  Warwick-street,  Barrow-in-Fumess 
llSpencer,  Samuel, 

Spencer,  W.  Shelley,  Lyndene,  Darley,  Famworth,  near  Bolton 
Spenzer,   John   George,    M.D.,   Ph.D.,   Prof.,   Western   Reserve 

University,  370,  Central-avenue,  Cleveland,  Ohio,  U.S.A. 
JlSpiller,  John,  2,  St.  Mary's-road,  Canonbury,  N. 
llSpUler,  William,  Atlas  Dye  Works,  Hackney-wick,  E. 
Spilsbury,  James,  Mayfield,  Mayfield-road,  Moseley,  Birmingham 
Spivey,  W.  T.  N.,  M.A.,  5,  Trumpington-street,  Cambridge 
llSpottiswoode,  W.  Hugh,  Balliol  College,  Oxford  ;  and  6,  Middle 

New-street,  E.G. 
Spray,  Henry  John,  c/o  Messrs.  Hopkins  and  Williams,  Bridge- 
fields,  Wandsworth,  S.W. 
Sprengel,   Hennann  Johann  Philipp,   Ph.D.   (Heidelb.)  F.R.S., 
Royal  Prussian  Professor  (titular),  Savile  Club,  107,  Piccadilly, 
W. 
Squance,  T.  C,  M.D.,  M.S.,  L.S.Sc,  F.R.M.S.,  F.R.M.St.  S., 
15,  Grange-crescent,  Sunderland 
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Date  of  Election 
May  4,  1882 
Feb.  4,  1858 

Feb.  18,  1892 
May  5,  1892 
June  21,  1877 
Mar.  4,  1897 


Dec.  18, 
April  21, 

Mar.  17, 

Feb.  3, 

May  16, 

Dec.  3, 

Dec.  15, 

Dec.  15, 

Mar.  16, 

May  7, 

Nov.  16, 

May  4, 

Dec.  2, 

May  7, 
June  7, 

Dec.  5, 

Dec.  4, 

Dec.  18, 

May  5, 

Jan.  17, 

Dec.  5, 


1879 
1859 
1887 
1887 
1895 
1885 
1870 
1870 
1876 
1896 
1882 
1882 
1897 
1885 
1894 
1889 
1890 
1884 
1892 
1884 
1895 


Aprill5,  1880 
Dec.  2,  1897 
21,  1895 
3,  1885 
3,  1891 
6,  1888 


Feb. 
Dec. 
Dec. 
Dec. 


Dec.   15,  1881 

June  18,  1896 
Mar.  4,  1897 
Feb.  18,  1864 
Feb.  6,  1879 
June  20,  1872 


Trans. 


Trans. 
Trans. 


Trans. 


Trans. 


Trans. 
Trans. 


Trans. 
Trans. 


Trans. 


llSquire,  P.  Wyatt,  413,  Oxford-street,  W. 

Squire,  "W.  Stevens,  Ph.D.,  Clarendon  House,  St.  John's  Wood- 
park,  N.W. 

Squires,  Alfred  James,  84,  Derby-road,  Farnworth,  Widnes,  Lanes. 

Stables,  "William  Herbert,  Rev.,  B.A. 

Stacey,  Henry  George,  300,  High  Holborn,  W.C. 

Stainer,   W.   J.,  B.A.,  Charlesville,   Beaconsfield-road,  Widnes, 
Lanes. 

Stallard,  George,  M.A.,  Horton  Crescent,  Rugby 

Stanford,  Edward  Charles,  Glenwood,  Dalmuir,  Dumbartonshire 

Stanger,  W.  Harry,  Chemical  Laboratorj',  Broadway,  Westminster 

ilStansell,  Lionell  W.,  4,  Albion-place,  Maidstone,  Kent 
llStansfield,  A.,  B.Sc,  Aldersyde,  Hainault-road,  Leji:onstone 

Staples,  Henry  J. ,  Spondon,  Derby 

Starey,  Arthur  J.,  18,  Ashley-road,  Hornsey-rise,  N. 
jiStark,  J.  Fleming,  31,  Highfield  South,  Rock  Ferry,  Birkenhead 

Starling,  J.  H.,  32,  Craven-street,  Strand,  W.C. 

Stead,  J.  C. ,  Mitre  Chemical  Works,  Cordova-road,  Bow,  E. 

Stead,  J.  E. ,  11,  Queen's-terrace,  Middlesborough 

Stebbins,  James  H.,  jun.,  Ph.D.,  114,  Pearl-street,  New  York 

Steel,  F.  W.,  Tamunua,  Navua  River,  Fiji 

Steel,  Robert  Elliot,  County  School,  Northampton 

Steel,  Robert  W. ,  Wedderbum,  Paisley 

Steel,  Sydney,  26,  Somerset-street,  Portman-square,  W. 

Steel,  Thomas,  c/o  Colonial  Sugar  Refining  Co.,  Sydney,  N.S.W. 

Steele,  Robert,  8,  Adelaide-square,  Bedford 

iStenhouse,  James,  Elm-row,  Lasswade,  Midlothian,  N.  B. 

Stenhouse,  Thomas,  Townhead,  Rochdale 

Stephens,  F.  R.,  c/o  Messrs.  Idris,   Pratt-street,  Camden  Town, 
N.W. 

llStephens,  Henry  Charles,  M.R.  Inst.,  Avenue  House,  Finchle.y 

Stephens,  M.  E.,  Avenue  House,  Finchley,  N. 

Stephenson,  Herbert  F.,  14,  Gap  Road,  Wimbledon,  S.W. 

Stephenson,  Stephen,  98,  Kensington,  Liverpool 

Stephenson,  Thomas,  Victoria  House,  Byculla,  Bombay 

Stern,  Arthur  Landauer,  D.Sc,  F.  LC,  170,  Ashby-road,  Burton- 
on-Trent 

Steuart,  Daniel  Rankin,  Osborne  Cottage,  Broxburn,  Linlithgow- 
shire 

Steuart,  D.  Stuart  Spans,  B.Sc. 

Stevens,  H.  P.,  B.A.,  169,  Queen's  Gate,  S.W. 

Stevenson,  Thomas,  M.D.,  Guy's  Hospital,  S.E. 

Stevenson,  William,  95a,  South wark-street,  S.E. 

yStewart,  Walter,  1,  Murrayfield-gardens,  Edinburgh 
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Date  of  Election. 
June  21 


I,  1866 
3,  1874 

J,  1887 

5,  1894 

J,  1879 

Trans. 

5,  1873 

J,  1890 

),  1895 

I,  1875 

^  1879 

•,  1891 

),  1884 

3,  1887 

J,  1885 

Trans. 

I,  1897 

f,  1893 

I,  1890 

Trans. 

),  1878 

Trans. 

,  1897 

i,  1887 

,  1884 

),  1860 

I,  1886 

i,  1875 

),  1889 

,  1894 

>,  1889 

!,  1892 

),  1891 

!,  1889 

),  1891 

•,  1880 

\   1874 

Trans. 

Stock,  W.  F.  K.,  5,  Dixon-terrace,  Darlington 
llStocks,    Frederic,    Snead's    Green    House,    Droitwich,    "Worces- 
tershire 
Stocks,  Herbert  B.,  c/o  Messrs.   Day  and  Martin,  Borough- road, 

S.E. 
Stoddart,  Frederick  Wallis,  Grafton  Lodge,  Sneyd  Park,  Bristol 
llStokes,  A.  W., Vestry  Hall,  Paddington 
llStone,  Edward  Daniel,  Rose  Lea,  Alderley  Edge,  Cheshire 
Stone,   Frederick    Richard    M.,    58,     Upper    Parliament-street, 

Liverpool 
Stone,  George,  Standard  Brewery,  Sydney,  N.S.W. 
llStone,  J.  Harris,  M.A.,  F.L.S.,  Barrister-at-law,  4,  Temple,  E.G. 
ilStone,  William,  M.A.  (Cantab),  F.L.S.,  Oxford  and  Cambridge, 

Garrick,  and  Union  Clubs,  and  D  6,  The  Albany,  Piccadilly 
llStorey,  James  Ashburner,  B.  Sc,  Igalkanda  estate,  Elpitiya,  Ceylon 
Stormouth,  Thomas,  Athol   House,  Clarence-road,  St.   Thomas, 

Exeter 
liStrangman,  J.  Pim,  38,  Rue  Desbordes,  Valmore,  Paris-Passy 
liStuart,  Charles  M.,  M.A.,  St.  Dunstan's  College,  Catford,  S.E. 
Stubbs,  George,  Amside,  Hertford- road.  East  Finchley,  N. 
Styles,  R.  Curling,  Knockhall,  Greenhithe,  Kent 
llSudborough,  J.   Joseph,   Ph.D.,  D.Sc.   University  [College,  Not- 
tingham 
liSuguira,  Shigetake,  c/o  Tokio  Chemical  Society,  Imagawakoji  1, 

Tokio,  Japan 
Sumner,  Leonard,  B.Sc. ,  Butt  Hill,  Prestwich,  near  Manchester 
ySutherland,  D.  A.,  F.I.C..  28,  Victoria-street,  "Westminster,  S.AV. 
Sutton,  C.  "W.,  19,  Henley-road,  Ipswich 
Sutton,  F.,  Laboratory,  Bank  Plain,  Norwich 
llSutton,  F.  Napier,  6,  Grosvenor-gardens,  "Willesden  Green 
Swan,  Joseph  "Wilson,  M.A.,  F.R.S.,  58,  Holland-park,  "W. 
Swan,  Robert  M.  "W.,  15,  "Walmer-crescent,  Glasgow 
llSwinbume,  James,  66,  Victoria-street,  S.W. 
Sworn,  Sidney  Augustus,  M.A.,  The  New  Municipal  Technical 

School,  Gravesend 
Sykes,  James,  76,  Lockwood-road,  Huddersfield 
Sykes,  M.  Carrington,  L.P.H.  Lond.,  L.R.C.P.  Loml.,  M.R.C.S. 

Eng.,  L.S.A.  Lond.,  Sykcshurst,  Barnsley,  Yorks. 
Sykes,  "Walter  J.,  M.D.,  59,  Friend's-road,  Croydon 
Symes,  K.  Edward,  95,  Lodge-road,  The  Avenue,  Southampton 
Symons,  Brenton,  5,  Kew  Gardens-road,  S."W 
ijSymons,    William     Henry,     M.D.     (Brux.),     D.P.H.     (Oxon.), 
M.R.C.S.  Eng.,  F.I.C.,  Medical  Officer  of  Health's  Department, 
Guildhall,  Bath 
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Date  of  Election. 

Feb.  17,  1881 

Trans. 

Feb.  3,  1887 

Trans. 

Feb.  15,  1894 

Dec.  4,  1890 

June  16,  1881 

Trans. 

Dec.  18,  1884 

May  15,  1890 

Dec.  5,  1867 

June  17,  1897 

Dec.  6,  1894 

Dec.  2,  1875 

Dec.  7,  1882 

June  7,  1894 

June  17,  1880 

June  18,  1891 

April  19,  1888 

Jan.  15,  1874 

Trans. 

Dec.  6,  1888 

April  4,  1878 

April  17,  1879 

Trans. 

May  1,  1877 

May  3,  1894 

Feb.  15,  1881 

Feb.  16,  1893 

May  16,  1895 

Nov.  17,  1859 

Dec.  7,  1871 

Mar.  5,  1874 

Feb.  18,  1875 

Trans. 

Feb.   5,  1863 

Dec.  3,  1896 

Mar.  4,  1886 

Trans. 

June  7,  1894 

June  15,  1893 

May  4,  1893 

Mar.  4,  1897 

llTakamatsu,  T.,  Engineering  College,  Imperial  University,  Tokio, 
Japan 

Takamine,  Jokichi,  6641,  Woodlawn- avenue,  Chicago,  U.S.A. 

Tanner,  Alf.  E. ,  Westminster  Hospital,  S.W. 

Tate,  Francis  Henry,  9,  Hackins  Hey,  Liverpool 

Tate,  George,  Ph.D.,  11  and  12,  London  and  Lancashire  Chambers, 

45a,  Dale-street,  Liverpool 
llTate,  Walter,  The  Woodlands,  Tiverton-on-Avon,  Bath 

Tate,  William,  Civil  Engineering  College,  Sibpur,  Calcutta 

Tatlock,  Robert  R. ,  Novara,  Stirling 

Taverner,  William,  1,  Stapeuhill-road,  Burton-on-Tvent 

Taylor,  Albert,  Technical  School,  Stockport 

Taylor,  Andrew,  11,  Lutton-place,  Edinburgh 

Taylor,  G.  Midgley,  27,  Great  George-street,  Westminster 

Taylor,  Herbert  J.,  9,  Portland- villas,  Bath-street,  Dewsbury 
liTaylor,  James,   B.  Sc,   Government  metallurgical  works,  Clyde, 
New  South  Wales 

Taylor,  John,  15,  Lucius-street,  Torquay 

Taylor,  John  G.,  16,  Trinity-street,  Stockton-on-Tees 

Taylor,  R.  L.,  37,  Mayfield-road,  Whalley  Range,  Manchester 

Taylor,  William,  China  Sugar  Refining  Co.,  East  Point,  Hong  Kong 
llTcherniac,   Joseph,   Ph.D.,    Thalstrasse   1,    Freiburg,    Briesgau, 

Germany 
llTeed,  Frank  L.,  D.Sc,  15,  Victoria-street,  S.W. 

Terrill,  William,  42,  St.  George's-terrace,  Swansea 
llTerry,  Edwin,  374,  Brixton-road,  S.W. 

Tervet,  Robert,  54,  Penshurst-road,  South  Hackney,  E. 

Thackrah,  James  R.,  M.A.,  Ph.D.,  Technical  Schools,  Tavistock- 
road,  Plymouth 

Theodosius,  A.  F.,  B.A.,  University  College,  Oxford 

liThomas,   Andrew,   c/o  M.    C.  Neville,  Esq.,    9,   Hendley-street, 

Adelaide,  South  Australia 
llThomas,  Charles,  Stoke  Bishop,  nr.  Bristol 

Thomas,  Harry  E.,  Rockleaze  Point,  Clifton,  Bristol 
llThomas,  Joseph  William,  2,  Hampstead  Hill  Mansions,  N.W. 
llThompsou,  Beeby,  55,  Victoria-road,  Northampton 

Thompson,  Charles,  B.Sc,  Grammar  School,  Coatham,  Redcar 
llThompson,  Claude  M.,  Prof.,  D.Sc,  M.  A.,  University  College,  and 
38,  Park-place,  Cardiff 

Thompson,  Edward  Gumming,  48,  Kestrel-avenue,  Herns  Hill,S.E. 

Thompson,  Frank  Ernest,  58,  Brook-street,  Stourbridge 

Thompson,  George  R.,  The  Laboratory,  57,  Dock-street,  Newport, 
Mon. 

Thompson,  Harry,  Chemical  Laboratory,  5,  Bishop-lane,  Hull 
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Date  of  Election. 
Dec.   16,  1886  I 

Dec.  17,  1885    Trans. 
Nov.    2,  1876 
April  15,  1858    Trans. 
Jan.    18,  1872  ;  Trans. 


Jan.  18,  1872 
May  16,  1895 
May     7,  1891 


Feb.   16,  1882 
Nov.  20,  1890 


Trans. 


May  16,  1895 

Dec.  3,  1891 

Feb.  1,  1866  ;  Trans. 

Dec.  7,  1893  !  Trans. 

Feb.  16,  1871  I  Trans. 


June 

7, 

1894 

Dec. 

20, 

1880 

Trans. 

Dec. 

2, 

1860 

Dec. 

5, 

1895 

Feb. 

19, 

1863 

Trans. 

Mar. 

6, 

1897 

Proc. 

Mar. 

17, 

1881 

Trans. 

June 

1, 

1865 

Trans. 

Dec. 

5, 

1889 

Trans. 

May 

7. 

1891 

Feb. 

21 

1884 

Trans. 

June  21 

1877 

Jan. 

15 

1855 

Trans 

Dec.  3,  1868 
Feb.  16,  1893 
Feb.  2,  1888 
June    6,  1887 


Thompson,  W.  Phillips,  95,  Shrewsbury-road,  Claughton,  Birken- 
head 
Thomson,  Andrew,  D.Sc,  10,  PitcuUen-terrace,  Perth 
Thomson,    George   C,    4,   The   Green,   Bromborough   Pool,  near 
liThomson,  John,  Gwj^dor-villa,  Elmers  End,  Beckenham 
Thomson,  John    Millar,   Prof.,   LL.D.,   F.R.S.,   King's  College, 

W.C.  ;  and  85,  Addison-road,  W. 
Thomson,  William,  Eoyal  Institution  Laboratory,  Manchester 
Thomson,  W.  T.,  Offord-villas,  Waltham  Abbey 
Thonger,  C.  G.  Freer,  M.R.A.C.,  Colonial  College,  HollesleyBay, 

Suffolk 
Thorne,  Leonard  T.,  Ph.D.,  8,  DjTievor-road,  Richmond 
Thomley,  J.  Brooks,  jun.,  c/o  Felton,  Grimwash,  and  Co.,  Jeffcott- 

street,  Melbourne,  Australia 
Thornton,  A.,  M.A. ,  67,  St.  Mary's-terrace,  Manningham 
Thorp,  Walter,  B.  Sc,  Analytical  Laboratory,  Limerick 
llThorp,  William,  B.Sc,  22,  Sinclair-gardens,  West  Kensington 
Thorpe,  Jocelyn  Field,  Ph.D.,  Owen's  College,  Manchester 
itThorpe,  T.  E.,  Ph.D.  (Heid.),  B.Sc.  (Vict),  D.Sc.  (Dubl.),  LL.D. 

(Glas. ),  F.R.S.,  Government  Laboratory,  Clements  Inn  Passage, 

W.C. 
Thudichum,   George   Dupre,    2,    Salcombe-villas,    Kingston-road, 

Merton  Park,  Wimbledon 
Thudichum,  John  L.  W.,  M.D.,  11,  Pembroke-gardens,  W. 
Thwaite,  B.  H. ,  29,  Great  George-street,  Westminster 
Tibbals,  W.  I.,  93,  Cass-street,  Detroit,  Mich.,  U.S.A. 
Tichbome,  C.  R.  C,  Ph.D.,  15,  North  Great  George-street,  Dublin 
Tickle,  Thomas,  Herbert-villa,  East-lane,  Wembley,  Middlesex 
Tiemann,    Ferdinand,    Prof.,    Dr.,    Parkstrasse,    Wannsee,    by 

Potsdam 
Tilden,  William  A.,  D.Sc.  (Loud.),  D.Sc.  (DubL),  F.R.S.,  Prof. 

Royal  College  of  Science,  South  Kensington  ;  and  9,  Ladbroke- 

gardens,  W. 
Tingle,  J.  Bishop,  Ph.D.,  Lewis  Institute,  Chicago,  111.,  U.S.A. 
Tocher,  James  Fowler,  A.I.C.,  1,  Chapel-street,  Peterhead 
'Tompson,  Frederick  William,  Crockham  Hill,  Edenlmdge 
i;Toms,  Frederick  Woodland,  F.  I.C. ,  Official  Analyst,  Jersey 
liTookey,  Charles,  Museum  of  Practical  Geology,  Jermyn-street, 

S.W.,  and  Nelson's  Hotel,  Great  Portland-street,  W. 
Tosh,  Edmund  G.,  The  Lund,  Ulverston,  Lancashire 
llTowers,  John  William,  Victoria-road,  Widnes 
Townsend,  Charles  F.,  Basted  Cottage,  Ightham,  near  Sevenoaks 
llTraphagen,  Dr.  Frank  W. , 

t  Longstaff  MedaUist,  1881. 
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Date  of  Election. 


Feb.  18,  1892 

Trans. 

May  16,  1895 

Feb.  15,  1894 

Mar.  15,  1888 

June  16,  1881 

Dec.  2,  1897 

Dec.  4,  1873 

Dec.  5,  1889 

May  7,  1896 

May  5,  1892 

Mar.  4,  1897 

Dec.  2,  1886 

Feb.  20,  1896 

Mar.  4,  1897 

Dec.  6,  1888 

Dec.  2,  1897 

Feb.  1,  1883 

Trans. 

Feb.  21,  1889 

Trans. 

Dec.  15,  1892 

Feb.  2,  1871 

Feb.  2,  1888 

Trans. 

June  19,  1879 

May  5,  1892 

Feb.  17,  1876 

Dec.  7,  1876 

Dec.  3,  1885 

April  6,  1876 

TSov.  16,  1865 

Feb.  16,  1893 

Trans. 

Feb.  21,  1889 

Mar.  4,  1897 

Mar.  16,  1882 

Mar.  6,  1890 

Dec.  1,  1887 

Mar.  1,  1883 

Dec.  7,  18S2 

Travers,  Morris  W.,  B.Sc,  2,  PhiUimore-gardens,  Kensington,  "W. 
Trehame,  F.  G.,  "Wrangbrook,  Llanishen,  near  Cardiff 
Trench,  George,  Cotton  Powder  Co. ,  Faversham 
llTrewby,  Herbert,  62,  St.  Jobn  Street,  E.G. 
Trigger,  Oliver,  Chemical  Dept.,  Royal  Arsenal,  Woolwich 
Tripp,  E.  H.,  Ph.D.,  Kent  House,  Blackheath  Hill,  S.E. 
llTruman,  Edgar,  M.D., 
Tucker,  Willis  G.,  M.D.,  Medical  College,  Albany,  New  York, 

U.S.A. 
Tuckett,  J.  E.  S.,  M.A.,  Cantab,  Eastbourne  College,  Eastbourne 
Tuer,  Arthur  Holt,  Thomhill,  Wigan,  Lancashire 
Tumbull,  Andrew,  Mason  College,  Birmingham 
Turner,  Arthur,  L.  D.  S.  Ed. ,  The  Limes,  Aylesbury 
Turner,  B.  B.,  B.Sc,  Frauleiu  Scholte,  Karspiile,  16  D.  Gbttin- 

gen,  Germany 
Turner,  B.  W.,  c/o  H.  Turner,  Esq.,  Collins  Street,  Annandale, 

Sydney,  N.S.W. 
Turner,  Charles,  225a,  Oxford-street,  Manchester 
Turner,  J.  S.,  20,  Bury-street,  Bloomsbury,  W.C. 
ilTumer,  Thomas,   A.R.S.M.,  F.LC,  Ravenhurst,  Rowley  Park, 

Stafford 
Turpia,    George    Sherbrooke,    M.A.    (Cantab),    D.Sc.    (Lond. ), 

Schoolhouse,  Swansea 
Turton,  Albert  H.,  Mount  Lyell  West,  Mount  Lyell,  Tasmania 
llTustin,  John  Robt.,  F.R.G.S.,  Albion  House,  The  Marina,  Deal 
Tutton,  Alfred  E.,  17,  Bardswell-road,  Oxford 
Tweedie,  G.  R.,  8,  Victoria-parade,  East  Cliff,  Ramsgate 
Tweedie,  Thomas  Shortridge,  Trensano,  Annan 
Typke,  P.  G.  W. ,  Ravenhurst,  New  Maiden 
Tyrer,  Thomas,  Stirling  Chemical  Works,  Abbey-lane,  Stratford 
Tyson,  Thomas  B.;  1,  New  China  Bazaar-street,  Calcutta 

llUdall,  Thomas  Bertram,  Newcastle-under-Lyme,  Staffordshire 

TJmney,  Charles,  50,  Southwark-street,  S.E. 
Umney,  John  C. ,  50,  Southwark-street,  London,  S.E. 
Underbill,    Thomas  J.,   6,   The  Terrace,   Royal  Victoria   Yard, 

Deptford,  S.E. 
ilUnwalla,  R.  N. ,  Medical  Dept. ,  Bhaunagar,  Kathiawar,  India 

fiVacher,  Francis, 

Valentin,  Basil  William,  Messrs.  Buckley  Bros. ,  Brewery,  Llanelly, 
S.  Wales 

llVargas,  Vergara  J.  M., 

Vasey,  S.  A.,  Kingsthorpe,  Lower  Park,  Loughton,  Essex 
Vasey,  Thomas  E.,  P.O.,  Box  1149,  Montreal,  Canada 
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Date  of  Election. 
June  15,  1893 


Dec. 


April  17 

Feb.   19 

May  6 
Dec.  2 
Jan.    18 

Dec.     2 

Feb.  21 
Jan.    17 

April  4 
Nov.  19 

Feb.     6 

Dec.  6 
April  17 

Feb.   16 

May  17 
May  6 
Mar.  4 
Feb.   16 

Jan.   16 

Mar.  17 
Feb.  17 
June  7 
Feb.  6 
Feb.     2 

Aprill7; 
Dec.     6 

Mar.  4 
Feb.   17 


6,  1894 
1879 


1891 

1881 
1897 
1872 

1897 
1884 
1884 

1889 
1885 


1890 

1894 
1884 

1893 

1888 
1897 
1897 
1893 

1868 
1881 

1898 
1894 
1890 
1865 

1890 
1888 
1897 
1881 


April  21,  1898 


Trans. 


Proc. 


Trans. 
Trans. 
Trans. 


Trans. 


Vautin,  Claude  T.  J.,  66,  Old  Broad-sjreet,  E.G.,  and  3,  Upper 

Hamilton-terrace,  N.W. 
Vaux,  Cuthbert,  11,  Thornhill-park,  Sunderland 
Veley,  "Victor  H.,  M.A.,  F.R.S.,  22,  Norham-road,  and  University 

Museum,  Oxford 
Veiling,    F.    W.    De,    B.A.,    High   Grade   Board  School,    The 

Boulevard,  Hull 
Venable,  Frank  P.,  Ph.D.,  Chapel  Hill,  North  Carolina 
Viccajee,  F.  K.,  Hyderabad,  Deccan,  India 
Vincent,  Charles  W.,  F.E.S.E.,  F.C.S.  of  Berlin,  Reform  Club, 

Pall  Mall,  S.W.,  and  Royal  Institution,  W. 
Vinter,  P.  J.,  M.A.,  King's  School,  Canterbury 
llVoelcker,  Edward  William,  22,  Tudor-street,  Blackfriars,  E.C. 
llVoelcker,    John    A.,     Ph.D.,     20,     Upper    Phillimore-gardens, 

Kensington,  W. 
llVoss,  Walter  Arthur,  15,  Nicholson-road,  Addiscombe,  Croydon 
Vulte,    Hermann   T.,    Ph.D.,    Barnard   College,    119   St.,    and 

Boulevard,  New  York 

Wade,    John,     B.Sc.    (Lond. ),     Wyvenhoe,    Purley,    and   Guy's 

Hospital,  S.E. 
II Wagner,  W.  G.,  Glyndhurst,  Ealing  Common,  W. 
Wainwright,  J.  Howard,  Ph.D.,  22,  West  46th  Street,  New  York 

City,  U.S.A. 
Wait,    Chas.    E.,    Prof.,    University   of   Tennessee,    Knoxville, 

U.S.,  N.A. 
Wait,  Frank  Goodell,  Geological  Survey  Department,  Ottawa 
Waite,  W.  H.,  B.A.,  Park-road,  Halifax 
Walford,  S.  M.,  Oak-street,  Woodley,  Stockport 
Walke,  Willoughby,   1st  Lieut.,   Fort  Monroe,  Virginia,   U.S., 

N.A. 
llWalker,  Maj.-Gen.  Alexander,  C.S.I.,  R.A., 
II Walker,  Archibald,  B.A.,  8,  Cro\vn-terrace,  Dowanhill,  Glasgow 
Walker,  A.  J,,  B.A.,  Kilycadden  Killygordon,  Co.  Donegal 
Walker,  Chas.  H.  H.,  M.A.,  16,  Worcester-place,  Oxford 
IjWalker,  James,  Prof,  D.Sc,  8,  Windsor- terrace,  Dundee 
llWalker,  J.   F.,  M.A.,   45,  Bootham,   York;  and  Sidney  Sussex 

College,  Cambridge 
Walker,  James  S.  H.,  M.B.,  CM.,  56,  Queen's-road,  Aberdeen 
Walker,  J.  T.  Ainslie,  2,  Victoria-road,  New  Shoreham,  Sussex 
Walker,  J.  Wallace,  M.A.,  Ph.D.,  University  College,  W.C. 
Walker,     Robert     William,     Wicken    Hall,     New    Hey,     near 

Rochdale 
Walker,  Samuel,  M.A.,  B.Sc,  126,  Gilmore-place,  Edinburgh 
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Date  of  Election 
April  17 
Dec.     3 
June     4 
Dec.     5 


,  1879 
!,  1896 

[,  1884 

i,  1878 

),  1887 

,  1883 

,  1888 

,  1884 

L,  1864 

,  1895 

,  1891 

),  1871 

,  1873 

,  1875 

,  1863 

Trans. 

,  1893 

,  1871 

,  1894 

,  1888 

,  1887 

Trans. 

,  1895 

,  1895 

,  1882 

,  1894 

,  1894 

,  1889 

,  1888 

,  1893 

,  1885 

,  1872 

,  1887 

,  1883 

i;"Walker,  Thomas  Hatfield,  1,  Picton-place,  Newcastle-on-Tyne 
"Walker,  W.  H.,  Stafford-street,  Willenhall,  Staffs. 
llWallace,  Prof.  Robert,  The  University,  Edinburgh 
llWaller,   Elwyn,   Ph. D.,   7,    Franklin-place,   Morristown,   X.Y. , 

U.S.A. 
Wallis,  Henry  Weston,  11,  Probyn-road,  Tulse  Hill,  S.W. 
llWalmsley,    R.    Mullineux,    D.Sc,    Northampton   Institute,   St. 

John  Street-road,  Clerkenwell,  E.G. 
Walrond,    Edward   Dalrymple,    B.A. ,    North   Eastern  Counties 

School,  Barnard  Castle,  Durham 
llWalton,  Thomas  Ulrick,   B.Sc,  F.I.C.,  Colonial  Sugar  Refineiy 

Co.,  Sydney,  New  South  Wales  • 

Ward,  George,  Buckingham-terrace,  Headingley,  Leeds 
Ward,  G.  J.,  Hallam  Fields,  Ilkeston 
Ward,  Thomas  Armistead,  15,  Exchange-street,  Blackburn 
Ward,  William,  Sheffield  Moor,  Sheffield 
Warden,  C.  J.  H.,   Prof.,   c/o  Messrs.  Grindley  &  Co.,  55,  Parlir- 

ment-street,  S.W. 
Wardle,  Sir  Thomas,  F.G.S.,  Leek,  Staffordshire 
Warington,  Robert,  F.R.S.,  High  Bank,  Harpenden,  St.  Albans 
Warmington,    Edward   A.,     Ph.D.,    F.I.C.,    266,    Castle-street, 

Dudley,  Worcs. 
Warner,  George  Joseph,  Halton  Villa,  Widnes 
Warren,  W.  L.,  12,  Westland-row,  Dublin 
Warrick,  Frederic  Walmsley,  7,  Portpool-lane,  E.G. 
Warrington,  Arthur   WaUey,    M.Sc. ,  University  Coll.  of  Wale, 

Abeiystwith 
Warrington,  T.  C,  52,  Regent's-road,  Hanley,  Staffs. 
Warwick,  A.  W.,  Minah  Mines,  Wickes,  Mont.,  U.S.A. 
Waterfall,  Charles  J. ,  4,  Queen-square,  Bristol 
Waterfield,  A.  Swainson,  Grammar  School,  Bromyard,  Worcester 
Waterhouse,  Robert,    c/o  Messrs.    J.  Fisher  and  Sons,  Limited, 

Queen's-street,  Bradford,  Manchester 
Waterhouse,  Wm.  John,  B.Sc.,  Christ  Church,  Oxford 
Wates,   Edward  Arthur,    Coromandel  Gold  Mg.  Co.,  Oorgauni, 

Mysore 
Watson,  A.  Forbes,  St.  James's  Gate,uDublin 
Watson,  Charles,   Primitiva  Gas  Co.,   Beunos  Ayres,  Argentine 

Republic 
Watson,  David,  D.Sc,   The   Broughton  Copper  Works,  Salford, 

Manchester,   and   Willow    Bank  House,   Kersal  Dale,   Higher 

Broughton 
ItWatsoD,  Frederick  Percy,  6  and  7,  Bailgate,  Lincoln 
llWatsou,  Thomas  Donald,  16,  St.  Mary's-road,  Bayswater,  W. 
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Date  of  Election. 

Dec.  3,  1896 

Trans. 

Jan.  2©,  1876 

June  21,  1877 

May  6,  1897 

Mar.  1,  1883 

Trans. 

Feb.  1,  1872 

Trans. 

Dec.  5,  1878 

Tr^ns. 

Dec.  6,  1888 

Mar.  1,  1883 

Trans. 

Mar.  1,  1866 

June  21,  1877 

April  4,  1889 

Feb.  17,  1898 

Feb.  16,  1888 

Dec.  7,  1893 

Feb.  19,  1891 

June  19,  1884 

Trans. 

Feb.  6,  1890 

May  6,  1897 

Feb.  18,  1888 

Trans. 

Mar.  4,  1886 

May  6,  1897 

Dec.  6,  1883 

May  5,  1892 

June  15,  1S93 

May  3,  1894 

Feb.  16,  1893 

Dec.  2,  1897 

Dec.  3,  1896 

Dec.  3,  1897 

April  17,  1879 

Feb.  16,  1893 

Dec.  3,  1891 

Hackensack,  New  Jersey,  U.S.A. 
M.B.,  24,  Somerset-street,   Portland- 


Watson,  Wm.,  Rev.,  M.A.,  School  House,  Kingsbridge,  S.  Devon 
llWatson,  W.  H.,  J. P.,  Braystones,  near  WMtehaven 
Watt,  Alexander,  c/o  Messrs.   Macfie  and  Sons,  34,  Moorfields, 

Liverpool 
Watts,  C.  T.  F.,  B.Sc,  7,  Cambrian-crescent,  Chester 
Watts,  Francis,  Govt.  Laboratory,  Kingston,  Jamaica 
II Watts,  John,  D.Sc,  Merton  College,  Oxford 
Watts,  John  L,  Fairleigh,  Hartford,  Cheshire 
Way,  Edward  J.,  F.LC, 

Webster,  Charles  Stuart,  Malvern  House,  Redland,  Bristol 
Webster,  G.  W.,  33,  Bridge-street-row,  Chester 
Webster,  William, 
Weir,  P.  A.,  Lieut. -CoL,  M. B.,  c/o  Messrs.  King,  King  and  Co., 

Bombay 
Weissmiiller,    E.    C. ,   Asslstent   des   Kantons-Chemikers,    Bern, 

Switzerland 
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ERRATA. 

Page.  Line. 
24         10  for  "  niethylic-4'-lanronolate "  read  "methyl  i|/-lauronolate. 
55         22    ,,    "  camphor  "  rertrf  "  caniphene." 
62         11    ,,    "  jiropene"  j-earf  "  prop.me.'' 
68  5    ,,    "  bornylaminic  "  ?'eaf?  "  hornyl.uiiine. " 

71         14    ,,    "  20'""  rend''1\\" 
77  3  omii  "E.  W." 

23P         23  for  " acetaldehyde "  read  "acetic  acid." 
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on  the  action  of  hydrogen  peroxide  on  carbohydrates  in  the  presence 
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acetonedicarboxylic  acid. 

£10  to  J.  J.  Sudborough,  to  continue  his  research  on  the  etherifi- 
cation  constants  of  (a)  normal  fatty  acids ;  (b)  substituted  acrylic 
acids  ;  (c)  ortho-substituted  benzoic  acids ;  and  (d)  substituted  pro- 
pionic acids,  on  diortho-substituted  benzoic  acids,  and  on  the 
stereochemistry  of  unsaturated  compounds. 

£30  to  W.  J.  Pope,  to  investigate  (1)  the  arrangement  in  space  of 
the  groups  attached  to  triad  and  pentad  nitrogen  ;  (2)  to  examine 
sulphonium  compounds  similarly  ;  (3)  to  continue  work  on  tetra- 
hydroquinaldine  and  tetrahydro-^-naphthylamine  ;  and  (4)  to  exten<l 
tlie  study  of  enantiomorphism. 

£30  to  H.  E.  W.  Phillips,  for  an  investigation  of  the  constitution 
of  phosphoric  acid  solutions  by  means  of  the  electric  conductivity 
methods  of  Kohlrausch. 

a  2 


.IV 


LIST  OF  FELLOWS  ELECTED  DURING  1899. 


Name. 


Ailers.  Robert  Henry 

Allworthy,  James  Herbert  

Allworthy,  Samuel  William,  M.A. 

Aiider.son,  James  William 

Armitage,  Francis  Paul  

Armstrong,  Frederick  William  .... 

Atkinson,  George  Dekeyne 

Auchinachie,  Peter  


Baker,  Clement  Harrison 

Beale,  Frederick  James 

Bean,  Percy 

Beesley,  Frederic  Arnold,  B.Sc. 

Belton,  Frank 

Bennetts,  Benjamin  Harvey 

Blackman,  Walter  Lionel 

Blackshaw,  John  Frank 

Blofeld,  Stuart,  B.A.,  B.Sc.  ... 

I'olam,  Robert  Alfred,  M.D 

Bond,  Alfred  Ernest 

Bowles,  Bertram  H 

Bran.scombe,  William  H.,  B.A. 

Bratby,  George  Smith 

Browning,  Kendall  Colin,  B.A. 


Elected. 


April  20th    June  15th. . 

February  2nd May  4th. 

December  1st,  1898...  February  16th. 

November  2iid December  7th. 


May  18th  June  15th. 

February  2nd May  4th. 


March  2nd 


April  20th  .... 
November  2nd. 
March  16th 


April  20th    

December  1st,  1898... 
December  15th,  1898. 

January  15th    

.March  2nd    

December  15th,  1898 
November  17th,  1898 

February  16th  

February  2nd  


June  15th. 
December  7th. 
May  4th. 

I)       >• 
June  15th. 
February  16th. 


May  4th. 
February  16th. 

May  4th. 


Carpenter,  H.  Cort  H.,  B.A.,  Ph.D December  1st,  1898...'  February  16th. 

April  20th    June  15th. 

November  2nd December  7th. 

December  15th,  1898    February  16th. 

February  2nd   May  4th. 

May  18th  June  15th. 

March  16th '  May  4th. 

December  1st,  1898...'  February  16th. 


Carpmael,  Wilfred 

Chapman,  Edgar  Marsh 

Cheater,  Thomas  John  

Collingriilge,  William,  M.A. 

Connah,  James,  B.Sc 

Connell,  Robert  D 

Cope,  Frank 

Cozens,  Thomas  James 


Danziger,  Henry  Meldola 

Darling,  Charles  Robert 

Dewhirst,  John  Arthur 

Dongall,  James  Dick 

Doyle,  Frederick 

Dudderidge,  Frank  Rawlinson.. 
Dunscombe,  Frederick  Charles  . 

Eichenauer,  William  Frederick. 

F.pps,  James  Washington 

Estcourt,  Harry  Estcourt 


Fairweather,  Ernest  Barratt... 

Fermor,  H.  F.  F.  Burdett 

Fleischmann,  F.  N.  Ashcroft . 

Fraser,  William  Gordon  

Fry,  George  Cecil,  B.Sc. 


May  4th    June  15th. 

March  2nd    i  May  4th. 

November  2nd I  December  7lli. 

June  1st    ,,  ,, 

April  20th    ...I  June  15th. 

November  2nd December  7th. 

April  20th        June  15th. 


January  15th    February  16th. 

November  17th,  18981  ,,  ,, 


January  15th 

November  2i)d 

April  20th    

May  4th 

November  17th,  1898 


Frye,  Colin  Charlwood ,  January  15th 


December  7th. 
June  15th. 

>i       >> 
February  16th. 


Name. 


Gabriel,  Edmund  Vivian,  M.A. 

Getman,  Frederick  Hutton 

Golding,  John 

Goltz,  Harold  Francis  Carl 

Gurney,  Elliott  Henry 


Haigh,  Percy 

Hall,  Samuel  Godfrey 

Harper,  Henry  Winston,  M.D.... 
Hartley,  Harold  Brewer,  B.A.  ... 

Hedley,  George  Ward,  M.A 

Hemborough,  James 

Henry,  Thomas  Anderson 

Hiibner,  Julius 

Hughes,  John  Elias 

Hunter,  Archibald  Glen  Kidston. 


Johnson,  Edward  Charles 

Jones,  Lauder  William,  A.B.,  Ph.D. 
Judge,  Thomas,  B.A 


Kay,  Percy,  Ph.  D 

Kinnersley,  Henry  Wulff . 
Knight,  Harold  Octavius.. 


January  15th    

April  20th    

November  17th,  1898. 

March  16th 

November  2nd , 


March  2nd 

December  1st,  1898.., 
November  17th,  1898. 

January  15th    

December  15th,  1898. 
November  17th,  1898. 
December  1st,  1898... 

April  20  th    

February  16th  

February  2nd .. 


Elected. 


April  20th  ... 
February  16tb 
March  2nd 


June  15th 

November  2nd 

December  15th,  1898. 


Lange,  Ernest  F.  Stephen June  1st    

Laurie,  Dudley  Northall December  15th,  1898 

Leeming,  William  Thomas,  B.Sc i  November  2ud 

Leon,  Arthur  Alexander 'April  20th    

Lett,  Stejihen  Joshua ;  November  2nd 

Lewis,  Edward  Watkin 

Lindsey,  Robeit  William 

Linstead,  Edward  Flatman 

Lucas,  Alfred 

Luxton,  Thomas,  B.A.,  B.Sc 


Mackenzie,  Thomas 

MacLeod,  James 

Main,  Hugh,  B.Sc 

Martin,  Samuel  Montagu. 
Maudsley,  Joshua,  B.A.  .. 

McAlley,  James 

McClumpha,  Robert 

McConnell,  William 

McCracken,  James 

McCreath,  William  D 

Mirrlees,  Arthur,  B.A 

Mohr,  Bernhard,  Ph.D.  .. 
Molson,  John  Cavendish  . 
Morris,  Wilfred  Walter ... 


Nance,  John  Trengrove,  B.A. 

Neale,  Harry  Ainley 

Nicholls,  William  W.  Scott 

O'Suilivan,  John 


March  16th  

January  15th    

November  17th,  1898 
December  1st,  1898... 


January  15th    

March  16th  

June  1 5th 

November  17th,  1898 

January  15th    

April  20th    

May  18th 

March  2nd 

December  15th,  1898. 

November  2nd 

January  15th   


March  2nd 

January  15th  . 
November  2nd. 
January  15th    . 


December  15th,  1898. 


February  16th. 
June  15th. 
February  16th. 
May  4th. 
December  7th. 

May  4th, 
February  16th. 


June  15th, 

May  4  th. 

»)       )f 

June  15th. 
May  4th. 

December  7th. 

February  16th. 

December  7  th. 
February  16th. 
December  7th. 
June  15th. 
December  7th. 

>>  >> 

May  4th. 
February  16th, 


May  4th. 
December  7th. 
February  16th. 

June  15  th. 

i>       )> 
May  4th. 
February  16th. 
December  7th. 
February  16th. 


May  4th. 

February  16th. 
December  7th. 
February  16th. 


VI 


Name. 


Palmer,  Thomas  Henry 

Panting,  Laurence  C,  B.A.,  M.  B. 

Parkes,  George  Alfred 

Peache y,  Stanlej-  John 

Pearson,  Marchant,  B.A 

Phillips,  Eskricke  Sidney,  B.A.... 

Pittuck,  Frederick  "Williams 

Pizey,  James  Henry 

Polkinghorne,  Bennett  C,  B.Sc.  . 

Ponthieu,  Georges 

Price,  Robert  Coleman   

Pye,  Frank  J 

Pyne,  Horace  Seymour 


November  2nd . 
February  2nd  . . 
April  20th    .... 


November  2nd 

May  18th 

February  16th  

November  17th,  1898 
November  2nd 


Elected. 


November  17th,  1898 


January  15th 


December  7th. 
May  4  th. 
June  1 5th. 

December  7th. 
June  15th. 
May  4th. 
February  16th. 
December  7  th. 

February  16th. 
December  7th. 
February  16th. 


Raynor,  William  Downing,  B.A November  2nd December  7tli. 

Read,  Harold  McLean February  16th May  4th. 

Roberts,  James,  jun '  December  1st,  1898...  February  16th. 

Rossiter,  Sidney April  20th    '  June  15th. 

Roundel!,  Christopher  Fouli.s,  B.A November  2nd December  7tli. 

Royal-Dawson,  Henry May  4th    June  15th. 

Russell,  "William November  2nd December  7tii. 


Schryver,  Samuel  Barnet,  D.Sc,  Ph.D...! 

Schweich,  Maurice  Emile I 

Shelbourn,  Edward  Thomas  ! 

Shelton,  Arthur  John  j 

Shepheard,  AVilliam  F.  John  

Shepherd,  John  "William,  B.Sc j 

Simmons,  Charles,  B.Sc 

Skirrow,  Frederick  "William,  B.Sc ' 

Soddy,  Frederick,  B.A 

Staiuer,  John  Ward 

Stansfield,  Samuel,  B.Sc 

Stevenson,  Arnold,  B.A 

Szarvasy,  Charles  Emerique,  Ph.D.  


February  2nd   May  4th. 

March  2nd    i      ,,       „ 


February  2nd 
April  20th  .. 
May  18th 


June  15th, 


February  16th. 


December  1st,  1898. 
November  17th,  1898J 

April  20th    June  15th. 

May  4th    '      ,, 

January  15th    Febru.u-y  16th. 

December  1st,  1898...;         ,,  ,, 


Thiersch,  Harry  Alexander ,  February  16th I  May  4th. 

Thomson,  Robert  Tatlock February  2nd    ,,       ,, 

Threlfall,  Richard,  M.  A March  2nd    ,, 

Tyler,  Ernest  Albert,  B.A ,,        ,,      ,, 


Wade,  Arthur  Luvian  February  16th  

Walden,  Allan  Frederick,  M.A March  16th  

Walker,  Charles  Februar}- 16th 

Walter,  Louis  Heathcote,  B.A November  17th,  1898 

Waltcn,  Robert  Hawks November  2nd 

Watson ,  Fred  Sheasbv,  B.Sc February  1 6th ' 

AVest,  George  Hardstaff,  B.Sc April  20th     I 

White,  Arthur  Lee,  B.Sc December  15th,  1898. 

White,  Henry  Fox ;  January  15th    | 

Mav  4th    

November  17th,  1898 
November  2nd 


Whittaker,  Christopher  Joseph. 
Williams,  William  Arthur 


Wilson,  F.  R.  Ley  land,  M.A. 

AVilson,  John 

Wormell,  Thomas  Wilson,  B.Sc. 


February  16th. 
December  7th. 
May  4th. 
June  15th 
February  16th. 

>)  >> 

June  15th. 
February  Itith. 
December  7tli. 


December  1st,  1898...    February  16th. 


VII 


FELLOWS  DECEASED. 


Name. 


Buchanan,  Joshua  

Bunsen,  Robert  Wilhelm. 

Dey,  Kanny  Lall  

Dutta,  Ramchandra    ... 
Frankland,  Sir  Edward  .. 

Friedel,  Charles  

Galton,  Sir  Douglas     

Harkness,  William 

Head,  Jeremiah    

Hodges,  John  F 

Jackson,  Eric  H 

McDougall,  Alexander    .. 

Newton,  Walter 

Nilson,  L.  F 

Ogston,  G.  H 

Oxlaud,  Robert    

Plimpton,  R.  T 

Rammelsberg,  C.  F 

Reynolds,  Henry  Charles. 

Richardson,  W.  H 

Stanford,  Edward  C.  Cortis 
Sworn,  Sidney  Augustus.. 

Taylor,  Andrew 

Tiemann,  Ferdinand  J. C.  W. 

Watson,  David    

Williams,  W.  Lloyd   


May  4th,  1893 

February  1st,  1842... 

June  17th,  1880  

December  6th,  1883 
December  20th,  1847 

May  18th,  1876    

March  4th,  1875   

December  16th,  1875 
Maich  16th,  1876    ... 

April  15th,  1844 

December  5th,  1889 
December  17th,  1857 

March  4th,  1886 

February  2nd,  1888... 

May  4th,  1871 

December  15th,  1851 
December  2nd,  1880 

May  3rd,  1866 

May  17th,  1888  

November  17th,  1887 

April  21st,  1859  

December  5th,  1889 
December  2nd,  1875 
March  17th,  1881    ... 
January  18th,  1872... 
February  15th,  1894 


Died. 


January  13th,  1899. 

August  16th,  1899. 
August  16th,  1899. 
January  17  th,  1899. 
August  9th,  1899. 
April  20th,  1899. 
March  10  th,  1899. 
September  5th,  1899. 
March  10th,  1899. 
December  13th,  1899. 
July  8th,  1899. 
November  13th,  1899. 
August  26th,  1899. 
May  14th,  1899. 
July  19th,  1899. 
May  llth,  1899. 
December  21st,  1899. 
December  29th,  1899. 
Mav  1st,  1899. 
July  21st,  1899. 
December  8th,  1899. 
May  10th,  1899. 

November  14th,  1899. 
December  15th,  1899. 
October  29th,  1899. 


VIII 


TITLES    OF    PAPERS    COMMUNICATED    TO    THE   SOCIETY 

DURING    1899. 


January  19<A. 

1.  Researches   on    moorland   waters.      I.      Acidity.       By 

William  Ackroyd,  F.l.C 

2.  Esteritication  constants  of  substituted  acetic  acids.     By 

John  J.  Sudborough  and  Lorenzo  L.  Lloyd  

3.  Diortho-substituted  benzoic  acids.    Part  IV.  Formation 

of  salts  from  diortho-.-,iibstituted  benzoic  acids  and 
diffi-rent  organic  bases.  By  Lorenzo  L.  Lloyd  and 
John  J.  Sudborough  

4.  a-Ketotetrahydronaphthalene.     By  F.  Stanley  Kipping, 

D.Sc,  F.K.S.,  and  Alfred  Hill    

5.  A  new  method  for  preparing  unsymmetrical  dimethyl- 

and  trimethyl-succinic  acids.     By  William  A.  Bone. 

6.  Production  of  opiically  active  mono-  and  di-alkyloxy- 

succinic  acids  from  malic  and  tartaric  acids.  By 
Thomas  Purdie.F.R.S  ,  and  William  Pitkeathly,  B.Sc. 

7.  The  action  of  ammonia   on    ethereal  salts  of  orgmic 

acids.     By  Siegfried  Ruhemann  

8.  The   changes   of   volume   due    to   dilution   of  aqueous 

sokitioiis.     By  E.  B.  H.  Wade,  B.A 

9.  Tiie  thermal  effects  of  dilution.     By  J.  Holms  Pollok, 

B.Sc 

10.  Halogen  derivativL-s  of  acetonedicarboxylic  acid.     Part 

L     By  Frederick  W.  Dootson,  M.A 

11.  The    detection    and   determination   of  sucrose   in   the 

presence  of  lactose.     By  Edwin  Dowzard  

12.  Note  on  the  interaction  of  formaldehyde  with  /8-naphthyl- 

amine  derivatives.     By  G.  T.  Morgan,  B.Sc 


February  2nd. 

13.  Maltodextrin,  its  oxidation  products  and  con.stitution. 

By  Horace  T.    Brown,   LL.D.,    F.R.S.,  and  J.    H. 
Millar  

14.  On  attempts  to  prepare  pure  starch  derivatives  through 

their  nitrates.     By  Horace T.  Brown,  LL.D.,  F.R.S., 
and  J.  H.  Millar 

15.  The  stable  dextrin  of  starch  transformations,  and  its 

relation  to  maltodextrin  and  to  soluble  starch.     By 
Horace  T.  Brown,  LL.D.,  F.R.S.,  and  J.  H.  Millar. 

16.  Propylbenzenesulphonic   acids.     By  Gerald  T.   Moody, 

D.Sc 


11 

13 

13 
16 


Page 

in 
Trans- 
actions. 


196 

467 

580 
144 

153 
245 
254 

169 
371 


286 


308 


315 


IX 


Page 
in  Pro- 
ceedings. 


Page 

in 
Trans- 
actions. 


18 


19 


•20, 


24 


25 


17.  The  chemistry  of  the  so-called  nitrogen  iodide. 

Part   I.  The  preparation  and  properties  of  nitrogen 

iodide.     By  F.  D.  Chattaway  and  K.  J.  P.  Orton... 

Part  II.  The  action  of  reducing  agents  on  nitrogen 

iodide.     By  F.  D.  Chattaway  and  H.   P.  Stevens... 

Part  III.   The  composition   of   nitrogen   iodide.     By 

F.  D.  Chattaway 

Part  IV.  The  action  of  li'^ht  on  nitrogen  iodide.     By 

F.  D.  Chattaway  and  K.  J.  P.  Orton  

Part  V.  The  action  of  alkaline  hydrates,  of  water,  and 
of   hydrogen  peroxide   on    nitrogen    iodide.      By 

F.  D.  Chattaway  and  K.  J.  P.  Orton  

Part  VI.  The  action  of  acids  on  nitrogen  iodide.     By 

F.  D.  Chattaway  and  H.  P.  Stevens 

Part  VII.  Theory  of  the  formation  and  reactions  of 
nitrogen  iodide.    By  F.  D.  Chattaway  and  K.  J.  P. 

Orton 

An  isomeride  of  amarine.     By  H.  Llovd  Snape,  D.Sc, 

Ph.D.,  and  Arthur  Brooke,  Pb.D..." 

The  action  of  chlorosulphonic  acid  on  paraffins  and 
other  hydrocarbons.      By   Sydney   Young,    D.Sc, 

F.R.S 

Derivatives  of  ilibenzylmesitylene.  By  W.  H.  Mills 
and  Thomas  H.  Easterfield 

21.  On   pseud ocampholactone  and   pseudolauronolic    acid. 

By  Frederick  H.  Lees  and  W.  H.  Perkin,  jun 

22.  Nitrocamphor  as  an  example  of  dynamic  isomerism. 

ByT.  Martin  Lowry,  B.Sc 

23.  Position-isomerism  and  optical  activity  ;  the  methylic 

and  ethylic  salts  of  benzoyl-  and  of  ortho-,  meta-, 
and  para-toluylmalic  acid.  By  Percy  Frankland, 
F.R.S.,  and  Frederick  Malcolm  Wharton 

Some  regularities  in  the  rotatory  power  of  homologous 
series  of  optically  active  compounds.  By  Percy 
Frankland,  F.R.S 

On  brasilin  and  haematoxylin.  By  A.  W.  Gilbody  and 
W.  H.  Perkin,  jun 


February  \Qth. 

26.  On  the  absorption  spectrum  and  constitution  attributed 

to  cyanuric  acid.     By  W.  N.  Hartley,  F.R.S 

27.  A  study  of  the  absorption  spectra  of  isalin,  carbostyril, 

and  their  alkyl  derivatives  in  relation  to  tautoiner- 
ism.  By  W.  N.  Hartley,  F.R.S.,  and  James  J. 
Dobbie,  D.Sc,  M.A 

28.  The   estimation  of  nitrites  and  nitrates  by  means  ol 

ferrous  chloride.     By  A.  "Wynter  Blyth 

29.  Estimation  of  boric  acid  mainly  by  physical  processes. 

By  A.  Wynter  Blyth  

30.  The  interaction  of  ethylic  sodiomalonate  and  mesity] 

oxide.     A  correction.     By  Arthur'  W.  Crossley 


17 


17 


18 


18 


18 


19 


20 


22 


22 


22 


23 


25 


25 


26 


27 


46 

47 
50 
51 


208 


172 


211 


337 


347 


*i40 


'22 


Page 
in  Pro- 
ceedings. 


Page 

in 
Trans- 
actions. 


31.  On  Lossner's  benzoylethyloxysalphocarbamic  acid,  and 

the  formation  of  pseudoureas.     By  Augustus  Ed- 
ward Dixon,  M.D 

32.  On    certain    isomeric    tertiary    benzylthioureas.       By 

Augustus  Edward  Dixon,  M.D 

33.  Is  camphene  unsaturated  ?    By  J.  E.  Marsh 

34.  Formation  of  a-pyrone   compounds    and    their    trans- 

formation  into  pjTidine   derivatives.     By  Siegfried 
Ruhemann  


March  2nd. 

35.  Bromomethylfurfuraldehyde.  By  H.  J.  H.  Fenton, 
M.A.,  and  Mildred  Gostling,  B.Sc 

36  The  reaction  of  alkyl  iodides  with  hydroxylamine. 
Formation  of  alkylated  hydroxylamines  and  ox- 
amines.  By  Wyndham  R.  Dunstan,  F.R.S.,  and 
Ernest  Goulding,  B.Sc 

37.  Derivatives  of  aa'-dibromocamphorsulphonic  acid.     By 

Arthur  Lapworth  

38.  Etliylic  j8;8-dimethylpropanetetracarboxylate.     By   W. 

Trevor  Lawrence 

39.  The  action  of  metallic   thiocyanates  on   certain   sub- 

stituted carbaraic  and  oxamic  chlorides  ;  and  a  new 
method  for  the  production  of  thiobiurets.  By 
Augu.stus  Edward  Dixon,  M.D 

40.  A  reaction  of  some  phenolic  colouring  matters.     By 

A.  G.  Perkin  

41.  Xote  on  the  optical  activity  of  gallotannic  acid.     By 

Otto  Rosenheim,  Ph.D.,  and  Philip  Schidrowitz, 
Ph.D 


March  \Qth. 

42.  The  boiling  point  of  liquid  hydrogen  as  determined  by 

a  rhodium-platinum  resistance  thermometer.  Bv 
James  Dewar,  LL.D.,  F.R.S .'. 

43.  Influence   of  substitution   on   specific  rotation  in   tlie 

bornylamine  series.    By  M.  0.  Forster,  Ph.D.,  B.Sc. 

44.  Contribution   to  the  characterisation  of  racemic  com- 

pounds.    By  A.  Ladenburg,  For.  Mem.  C.S 

45.  Rotitory    poweis    of    optically  active    methoxy-    and 

ethoxy- propionic  acids  prepared  from  active  lactic 
acid.  By  Thomas  Purdie,  F.R.S. ,  and  James  C. 
Irvine,  B.Sc 

46.  On  brasilin  and  ha>matoxylin.     II.     By  A.  W.  Gilbody 

and  \V.  H.  I'erkiu,  jun 
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Absorption  spectra  of  albuminoids,  175. 

Absorption  spectrum  of  cyanuric  acid,  47  ; 
isatin,  47  ;  carbostyril,  47  ;  tyrosin, 
175  ;  electrodes  for  producing,  49. 

Acetic  acids,  esterification  constants  of 
substituted,  2. 

Acetochloro-galactose,  preparation  and 
properties  of,  196. 

Acetonedicarboxylic  acid,  halogen  de- 
rivatives of,  9. 

Acetonylaminophenanthrone,preparation 
and  properties  of,  16G. 

Acetopli'  nonephenanthraqiiiDone,  pre- 
paration and  properties  of,  167. 

Acetvlalizarin,  preparation  and  proper- 
ties of,  66. 

Acetyldehydrotetramethylhfematoxyl- 
one,  preparation  and  properties  of,  28. 

Acetylpropionylsalicylic    acid    osazone, 
preparation  and  properties  of,  231. 

A(  etylene  series,  acids  of  the,  185. 

Acidity  of  moorland  waters,  1. 

Acids,  dissociation  constants  of  weak, 
208  ;  oxidation  of  organic,  in  presence 
of  iron,  224;  constitution  of  fatty,  225. 

Aconite,  Japanese,  alkaloids  of,  206. 

Acroses  from  glycollic  aldehyde,  forma- 
tion of,  239. 

Albuminoids,  absorption  spectra  of,  175. 

Alkylsubstituted  succinic  acids,  pre- 
paration of,  181. 

Allotropic  phosphorus,  102. 

Aluminium-mercury  couple,  183. 

Aniarine,  constitution  of,  211. 

an  isomeride  of,  22. 

Amidoamines  of  the  naphthalene  series, 
187. 

o-Amidobenzoic  acid,  derivatives  of,  243. 

Amidoselenites,  non-existence  of,  101. 

Ammonia,  action  of,  on  ethereal  organic 
salts,  6. 

Ammonium  cyanate,  preparation-  aud 
lu'operties  of  solid,  209. 

Auhydracetonelienzil,  condensation  of, 
with  aldehydes,  164. 


Anhydrohomocamphoronic  acid,  prepara- 
tion and  properties  of,  160. 

a6-Anisoilbenzylthiocarbamide,  prepara- 
tion aud  properties  of,  54. 

aJ-Anisoilmethylthiocarbamide,  prepara- 
tion and  properties  of,  53. 

n-Anisoil-7-phenylbenzylthiourea,  pre- 
paration and  properties  of,  54. 

«&-Anisoilpheuylthiocarbamide,  prepara- 
tion and  properties  of,  53. 

Anisoilthiocarbimide,  preparation  and 
properties  of,  53. 

Anisoilthiohydantoin,  preparation  and 
properties  of,  53. 

Anisoilthiourea,  preparation  and  proper- 
ties of,  53. 

Auisoilthioure thane,  preparation  and  pro- 
perties of,  53. 

Aromatic  hydrocarbons,  refractive  and 
tnagnetic  rotatory  powers  of  certain, 
237. 

Arsenic,  a  new  telluride  of,  123. 

"Associated"  molecules  and  rotatory 
power,  26. 

Asymmetric  nitrogen,  192. 

Atomic  weight  of  nitrogen,  213. 

Auditors,  appointment  of,  46. 


Benza]dchyde,formation  of  benzyl  alcohol 
from,  194. 

Benzeneazo-o-nitrophenol,  preparation 
of,  229. 

Benzimidobenzhydrylic  oxide,  prepara- 
tion and  properties  of,  166. 

Benzimidoxydiphenylacetic  acid,  pre- 
paration and  properties  ot,  165. 

Benzohexaphenyltrifurfuran,  preparation 
and  properties  of,  168. 

Benzoic  acids,  salts  of  ili-o-substituted, 
with  different  organic  bases,  3. 

m-  and  )w-Benzotetraphenyldifurfuran, 
preparation  and  jiroperties  of,  168. 

7?i-Benzotetraphenyldipyrrole,  prepara- 
tion and  properties  of,  169. 
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Benzoylbenzyl-i-diphenylethylenedi- 
amine,  preparation  and  properties  of, 
228. 
Benzoyl-s-dibenzyl-j-diplienylethylene- 
diamine,  preparation  and  properties  of, 
211. 
Benzoylethyloxysulphocarbamic     acid , 

of  Lossner,  52. 
«6-Benzoylmethyliirea,  preparation   ami 

properties  of,  53. 
Benzoyl-Z-tetrahydroquinaldine,  prepara- 
tion and  properties  of,  125. 
Benzoyl-c?-tetrahydroqiiinaldine,  prepara- 
tion and  properties  of,  126. 
Benzoyltetrahydro-^-toluquinaldine, 
preparation  and  properties  of,  171. 
BenzoyI-^tetrahydro-j;-toluquiualdine, 

preparation  and  properties  of,  171. 
Benzyl  a-diphenyl-;8-tliioallophanate, 

preparation  and  properties  of,  64. 
Benzylidene-a-anhydrobenzillsevulinic 

acid,  preparation  and  properties  of,  165. 
Bnnzylidene  bornylamine,  194. 
Benzylidene  dipheuylcyclopentenone, 

prej)aration  of,  165. 
«-BeDzyl-v-methylbeuzylthiourea, 

preparation  and  properties  of,  54. 
d-  and  Z-Benzylplienylallylinethyl- 
ammonium  f^-camphorsulphonate, 
their  preparation  and  properties,  192. 
l?enzylphenylcarbamylisotliiocyaiiate 
and   its    derivatives,  pie[)aiation  and 
properties  of,  64. 
(7  ■  Benzylphenyl- c-diphenyl  thiobiuret, 

preparation  and  properties  of,  63. 
r>idesyl-;7-phenylenediamine,  preparation 

and  properties  of,  169. 
Bismuth,  sulphates  of,  226. 
Bornylamine  ba.«es  prepared,  72. 

derivatives,      preparation     and 

properties  of.  194. 
Boric  acid,  estimation  of,  51. 
Brazilin,  constitution  of,  75 
Bromine  as  differentiating  azo-  and 
hydrazone  compounds,  243. 

action  of,  on  glucosone,  100. 

in  presence  of  aluminium - 

mercury  couple,  184. 
Bromination,  effect  of  light  on,  21. 
Broniocamphorenic  acid,  constitution  of, 

161,  202. 
Brom  ocamphorsulphopiperidide,  pre]  >ara- 

tion  of,  61. 
Bromomethylfurfuraldehyde,  preparation 

and  properties  of,  57. 
Broom  (Spartium  scoparium),  colouring 
matter  of,  123. 

Cadmium  ammoniacal  chlorides  of,  182. 
Calluiia  vulgaris,  colouring  matter  of, 
179. 


Camphene,  the  saturation  of,  55. 

dibromide,  preparation  and  proper- 
ties of,  55. 

Caraphononic  acid,  preparation  and  pro- 
perties of,  160. 

bromophenylhydrazone,  preparation 

and  properties  of,  160. 

semicarbazone,  160. 

Camphor,  maximum  vapour  pressure  of, 
135. 

Camphoric  acid,  constitution  of,  162. 

Camphoroxime,  resolution  of,  199. 

interaction  with   potassium  hypo- 

bromite,  193. 

Candidates  for  election,  certificates  of, 
31,  87,  97,  136,  214. 

Carbohydrates,  reaction  of,  with  hydro- 
gen peroxide,  99. 

Carbon,  mode  of  burning  of,  118. 

disulphide,  combustion  of,  114. 

Carbostyril  group,  spectra  of,  47. 

/3-Carvacrol-glueoside,  preparation  and 
properties  of,  196. 

Chlorates,  decomposition  of,  157. 

Chlorine  from  decomposition  of  chlorates, 
158. 

Chloroform,  estimation  of,  mixed  with 
air,  188. 

Chlorosulphonic  acid,  action  of;  on  iso- 
parafEns,  &c. ,  12. 

^-Chlorophenylacetylnitiogen  chloride, 
preparation  and  properties  of,  153. 

p-Chlorophenylformylnitrogen  chloride, 
preparation  and  properties  of,  153. 

Ginnamylidenpauhydracetonebeuzil,  pre- 
paration and  properties  of,  164. 

Citrazinic  acid,  )33'-dipyridyl  derivatives 
of,  98. 

Clans  and  Elb's  dibenzylamarine,  211, 
227. 

Cobalt,  two  hydrated  oxides  of,  202. 

Colouring  matters  of  broom,  123  ;  cotton 
flowers,  161  ;  Dyer's  broom,  179  ; 
heather,  179. 

reaction  with  alkaline  acetates 

of  phenolic,  65. 

Corydaldine,  preparation  and  properties 
of,  129. 

Cotton  flowers,  colouring  matter  of,  161. 

Council,  proposed  changes  in,  read  at 
February  meeting,  46. 

j3-o-  and  ^-Cresol-glueoside,  preparation 
and  properties  of,  196. 

Cumylideneanhydracetonebenzil,  prepar- 
ation and  properties  of,  164. 

Cupric  sulphate  solution,  reaction  witli 
mngnesium,  zinc,  and  iron,  232. 

Cuprotartiatos,  preparation  and  pro- 
peities  of,  120. 

Cyanuric  acid,  absorption  spectrum  and 
constitution  of,  46. 
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Cymodiphenylfiirfuran,  preparation  and 
properties  of,  168. 


Daeryodcs  hexandra,  composition  of  the 

oleo-resiu  of,  150. 
Dalton,  presentation  of  memorials  of,  to 

the  Society,  69. 
Dehydrotrimethylbrazilone,  preparation 

and  properties  of,  27. 
Desyl  thymol,  preparation  and  properties 

of,  168. 
Dextrin,  the  stable,  of  starch  transforma- 
tions, preparation  and  properties  of,  13. 
Dextrinic    acid,    preparation    and    i)ro- 

perties  of,  14. 
Diastase,  action  of,  on  stable  dextrin,  14. 
Diazosalicylic  acid,  preparation  and  pro- 
perties of,  231. 
Dibenzoylmesitj'lenic   acid,    preparation 

and  properties  of,  23. 
Dibenzoyltriinesic  acid,  preparation  and 

properties  of,  23. 
Dibeuzoyluvitic  acids,  preparation    and 

properties  of,  23. 
"Dibenzylamarine,"  211. 

reactions  of  so-called,  227. 

Dibenzylamaronium    salts,    preparation 

and  properties  of,  228. 
Dibenzylketone,  derivatives  of,  181. 

action  of  light  and  oxygen  on,  182. 
Dibenzylmesitylene,      preparation     and 

properties  of,  23. 
Dibenzyl-3-naphthylamine,  preparation 

and  properties  of,  10. 
a-Dibromocamjihor,  action  of  hydrolytic 

agents  on,  202. 
action   of    silver    compounds    on, 

161. 
oa'-Dibromocamphorsulphonic      acid, 

salts  of,  61. 
aa'-Dibromocamphorsulphopiperidide, 

preparation  of,  61. 
2  :  4-DichIorol)enzoyluitrogen     chloride, 

prt^paration  and  properties  of,  153. 
2 :4-Dich]oro2ihenylacetylnitrogen  chlor- 
ide,   preparation   and    properties    of, 

153. 
2  : 4-Dichlorophenylformylnitrogen 

chloride,  preparation  and  properties  of, 

153. 
Diftthylhydroxylamine  hydriodide,  pre- 
paration and  properties  of,  59. 
Diethylhydroxylaniines,  preparation  and 

properties  of,  59,  124. 
Diethyl  orcintricarboxylate,  preparation 

and  properties  of,  151. 
Diliydrotetraziue,  191. 
Diliydroxyacetophenonemonoinethyl 

ether,   preparation  and  properties  of, 

123. 


Dihydroxybutanetetracarboxylic  acid, 
preparation  and  properties  of,  198. 

Dimethylbutanetricarboxylic  acid,  pre- 
paration and  properties  of,  184. 

Dimethylpyrone,  preparation  and  pro- 
perties of  the  salts  of,  148. 

Diphenylacyldiatninodihydrophenan- 
threne,  preparation  and  properties  of, 
166. 

Diphenylcarlianiylisothiocyanate,  pre- 
paration of,  63. 

«-I)iphenyIcarbamyl-)3-phenylthiosemi- 
carbazide,  preparation  and  properties 
of,  63. 

?!.-Diphenylcarbaniylthiourantoin,  pre- 
jiaration  and  properties  of,  63. 

Diphenylene  disulphide,  preparation  and 
properties  of,  183. 

Diphenylquinoxaline,  preparation  and 
properties  of,  169. 

c-Diphenylthiobiuret,  preparation  and 
properties  of,  63. 

Di-isopropylsuccinic  acid.s,  preparation 
and  properties  of  symmetric,  149. 

Dipropylhydroxylamiues,  preparation  of, 
60. 

Dipyridyl,  derivatives  of,  98. 

Dissociation  constants  of  weak  acids, 
208. 

Ditolylene  disulphide,  preparation  of, 
183. 

Ditolylglycerates,  rotatory  powers  of, 
105. 

Dynamic  isomerism,  25. 

Elaidic  acid,  production  from  oleic  acid, 

191. 
Election  of  Fellows,  45,  113,  157,  223. 
Electrodes     for     producing     absorption 

spectra,  49. 
Equilibrium,  velocity  of  reaction  before 

complete,  175. 
Equililiriuin  of  i^omerides,  76. 
Esteriticatioii    constants   of  substituted 

acetic  acids,  2. 
Etlioxyna])hthaleue  derivatives,  projier- 

ties  of,  210. 
Ethoxypropionic  acids  from  lactic  acids, 

rotatory  jiower  of,  74. 
Ethyl    acetonedicarboxylate,    cndeiisa- 

tion  of,  151. 

amiiioniuniselenites,      preparation 

an  1  properties  of,  101. 

ammoniumsulpliite,      preparation 

and  }iroperties  of,  101. 

jsoamylacetoacetate,     preparation 

and  properties  of,  163. 

o-brometliyliso|)ropylacetate,  pre- 
paration and  properties  of,  225. 

Ethyl  bromoglutarate,  preparation  and 
properties  of,  241. 
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Ethyl  cyanacetate,  action  of  trimethylene 
bromitles  on,  133. 

eyanodimethylbutanetricarboxyl- 

ate,  iirepaiation  and  properties  of, 
184. 

ao'-dibromobutanetetracarboxylate, 

preparation  and  properties  of,  197. 

)3)3-dimethylpropanetetracarboxyl- 

ate,  prrparation  and  properties  of,  62. 

phenylcarbamylisothiocyanate,  and 

derivatives,  prepiiatiun  and  proper- 
tie.s  of,  64. 

7-phenyl-ao'-dihydroxy-)3-carboxyl- 

ate,  preparation  and  properties  of,  7. 

pheiiylcyaiiobutanetricarboxylate, 

preparation  of,  184. 

phenylcyanoglutarate,    preparation 

of,  184. 
a-?^opropylacrylate,         preparation 

and  properties  of,  103. 
tetrachloracetonedicarboxylate, 

preparation  and  proi)erties  of,  9. 
tetramethylenecyanocarboxylate, 

preparation  and  properties  of,   134. 
trimethylenecyanocarboxylate, 

preparation  and  properties  of,  134. 
Ethyl-iJ/-n-aiiisoilurea,  preparation    and 

properties  of,  53. 
Ethyl-ip-Ji-benzoylurea,   preparation  and 

properties  of,  53. 
Ethyl  isopropylaeetic     acid,    preparation 

and  properties  of,  225. 
Ethyhwpropylmalonic  acid,  preparation 

of,  255. 
Explosion   wave   in   carbon    disulphide, 

velocity  of,  114. 


Fatty  a<ids,  constitution  of,  225. 

Fehling's  solution,  the  blue  salt  of,  120. 

Fencholeuic  acid,  preparation  and  pro- 
perties of,  106. 

Fenelione,  analogy  between  camplioi 
and,  106. 

action  of  sulphuric  acid  on,  196. 

Ferrous  chloride,  estimation  of  nitrites, 
He,  by,  50. 

Formaldehyde,  action  of  hydrogen 
peroxide  on,  158. 

interaction     of,     with    )3-naphthyl 

amine  derivatives,  9. 

Finances  of  the  Society,  82. 

Fischer,  congratulatory  letter  to  Profes- 
sor Emil,  235. 

Fractional  distillation,  stillheads  for, 
147. 

Furfural,  oxidation  of,  by  hydrogen 
peroxide,  130. 

Furfuran,  aromatic  derivatives  of,  167. 

Gallotannic  acid,  optical  activity  of,  67. 


Genista  tmctoria,    colouring  matter    of 

179. 
Genistein,  preparation  and  properties  of, 

179. 
Glucose,    estimation    of,    in     hydrolysis 

products,  13 
Glncosides,  196. 
Glucosone,     preparation     from     various 

carbohydrates,  99. 
Glycollic     aldehyde,      preparation     and 

properties  of  crystalline,  119. 
Gossypetin,   preparation    and    properties 

of,  161. 
Gossypium  herhaeeum,   colouring  matter 

of,  161. 
Groves,  C.  E. ,  retirement  of,  from  Editor- 
ship of  the  Journal,  46. 


Hsematoxylin,  constitution  of,  76. 
Beat  of  combination  of  copper  with  zinc, 

195. 
Hexamethylene,    critical    constants   of, 

182. 
Homocamphoronic  acid,  preparation  and 

properties  of,  159. 
Hydrazinesalicylic  acid,  preparation  and 

properties  of,  231. 
Hydrindamine  salts,  isomerism  of,  172. 
Hydrocyanic    acid,   production  of,    from 

potassium  ferrocyanide,  226. 
Hydrogen,  boiling  point  of,  70. 
peroxide,      constitution      of,     148, 

159. 

action  of  on  carbohydrates,  99. 

* action  of  on  furfural,  130. 

Hydrosulphides  of  potassium  and  sodium, 

146. 
m-     and     ??-Hydroxybenzodiphenylfur- 

fnran,  preparation  and  properties  of, 

168. 
0-   and    j9-Hydroxybenzylidenebornyl- 

aniine,  194. 
Hydroxyfurfural,   preparation   and    pro- 
perties of,  130. 
Hydroxylamines,     reaction    of    alkyl 

iodides  with,  58. 
;?-Hydioxyphenylacetic  acid,  preparation 

and  properties  of,  179. 
Hydroxypyroniucic     aci.l,      jireimration 

and  pioperties  of,  130. 


Induline   dyes,    electrolytic   preparation 
of,  194. 

Iodine,  jireparation  of  pure,  from  nitro- 
gen iodide  by  Stas,  21. 
I    Iron,  spectrum  of,  for  use  in  investiga- 
tions    of    absorption    in    the    ultra- 
violet, 49. 

Isatin,  constitution  of,  48. 
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Isoaraarine,  constitution  of,  212. 

resolution  ot,  228. 

Isocamphorouic    acid,     constitution    of, 

184. 
Isomeric    changes    of    beuzenesulphonic 

acids,  16. 
IsoparaSins,  separation  of,  from  normal 

paraffins,  22. 


Japacoiiitine,  preparation  and  properties 
of,  206. 

Japbenzaconine,  preparation  and  pro- 
perties of,  207. 

o-Ketotetrahydronaphthalene,  prepara- 
tion and  properties  of,  4. 


Lauronolic  acids,  constitution  of,  24. 

t((-Lauronolic  acid,  preparation  and  pro- 
perties of,  24. 

Lead,  solubility  of,  in  acid  waters. 

Library  catalogues,  list  of  former,  80. 

Lime,  carbonate  of,  purification  of  water 
by,  2. 

Luteolin,  constitution  of,  242. 

Malic  acid,  preparation  of  active  ethereal 
alkyloxysuccinates  from,  6. 

Malic  acids,  rotation  of  ethereal  salts  of 
substituted,  26. 

Malt,  enzymes  of,  15. 

Maltodcxtrin,  constitution  of,  11. 

Maltodextrinic  acids,  A  and  B,  prepara- 
tion and  properties  of,  12. 

Maltose,  constitution  of,  16. 

Mandelic  acid,  properties  of,  186. 

optical    activity   of  replaced, 

150. 

Mercuric  iodide  sulphides  of  the  fatty 
series,  240. 

and  sodium  nitrites,  and  interaction 

of,  103. 

Mercurous  iodide,  239. 

nitrite  and  ethyl  iodide,  interaction 

of,  239. 

and  silver  nitrites,  interaction  of, 

103. 

Mercury-aluminium  couple,  183. 

Metahemipinic  acid,  preparation  and 
properties  of,  241. 

Methoxynaphthalene  derivatives,  pro- 
perties of,  210. 

Methoxy-vitexin  (scoparin),  123. 

Methylisoamylsuccinic  acid,  preparation 
And  properties  of,  163. 

Methyl->|/-?t-benzoylurea,  pn-jiaration  and 
properties  of,  53. 


7i-Methyl-v-dibenzylthiourea,       prepara- 
tion and  properties  of,  54. 

a-Methyl-c-diphenylthiobiuret,     proper- 
ties of,  63. 

Methylene-l-bromo-2-naphthylamine, 
preparation  and  properties  of,  10. 

Methyl  bromodihydro->|/-lauronolate,  pre- 
paration and  properties  of,  24. 

Methylgl}'oxal-iD-ethox}T^)henyl-hydraz- 
oxime,  osazone,  and  osotetrazone,  pre- 
paration and  properties  of,230,231,231. 

Metiiylglyoxalmethylphenyl-phenylos- 
azone,  preparation  and  properties  of, 
232. 

Methylglyoxalsalicylic  acid  osazone,  pre- 
paration and  properties  of,  231. 

Methyl  >j/-laurouolatH,  preparation    and 
properties  of,  24. 

M-Methyl-i'-metliylbenzylthiourea,      pre- 
paration and  properties  of,  54. 

a-Methylphenylcarbamyl-/3-phenylthio- 
semicarbazide,    preparation    and    pro- 
perties of,  64. 

Methylsuccinic     acids,    preparation     of 
uusymmetrical,  5. 

Mixtures,  refractive  powers  of,  238. 

Molybdicitrates,  preparation  and  proper- 
ties of  alkaline,  107. 

Molybdilactic  acid,  preparation  and  pro- 
perties of  potassium  salt,  108. 

Molybdimalates,    preparation   and    pro- 
perties of  alkaline,  107. 

Molybdimucates,    preparation   and    pro- 
perties of,  107. 


Naphthalene  vapour,  maximum  pressure 

o.f,  123. 
j3-Napbthol  derivatives,  etherification  of, 

210. 
;8/3-Naphthol-glucoside,  preparation  and 

])ropcrties  of.  196. 
Negative  acid  radicles,  influence  on  sub- 
stitution, 177. 
Nitiates,  estimation  of,  50. 
Nitrites,  interaction  of,  103. 

estimation  of,  50. 

0-  and  j^-Nitrotienzylidenebornylamine, 

194. 
Nitrocamphor,  change  of  rotatory  power 

of,  25. 
N'itrogen,  atomic  weight  of,  213. 

influence  of,  on  substitution,  176. 

interaction  of  oxides  of,  116. 

optically    active     compounds    of, 

192. 
asymmetric,  compound  of  boinyl- 

amine  containing,  72. 
— —  quinquevalent,  172. 

chlorides,  substituted,  152,  232. 

iodide,  composition  of,  18. 


XXXI 


Nitrogen  iodide,  preparation  aad  proper- 
ties of,  17. 

an  endothermic  substance,  21. 

action  of  reducing  agents  on, 

17. 

action  of  light  on,  18. 

action  of    alkaline  hydrates, 

water,  and  hj'drogeu  peroxide  on,  19. 

action  of  acids  on,  19. 

reactions  and  constitutions  of, 

20. 
Nitrophenols,  constitution  of  saltsof,  122. 
Nitrous  anhydride,  gaseous,  116. 
Nomenclature   of  carbo -nitrogen   cyclic 
compounds,  191. 

OflBcers,  election  of,  85. 
Oleic  acid,  action  of  nitric  acid  on,  190. 
Oleo-resin  of  Dacnjodes  hixawlra,  150. 
Optical  activity  and  position  isomerism, 
105. 

of  boruylamine   derivatives, 

194. 

Osazones,  some  new,  229. 

Oxalacetic  acid,  preparation  of,  224. 

Oxalic  acid,  condensation  of,  with  resor- 
cinol,  100. 

Oxanilyh'sothiocyanate,  preparation  and 
properties  of,  65. 

Oxygen,  quadri valence  of,  148. 

Oxysuccinic  acids,  production  of  optic- 
ally active,  from  malic  and  tartaric 
acids,  6. 

rf-Pentacetylglucose,  preparation  and 
properties  of,  196. 

Phenacylaminophenanthrone,  prepara- 
tion and  properties  of,  167. 

I'henacylhydroxyphenan throne,  prepara- 
tion and  properties  of,  167. 

Phenanthiaquinone,  derivatives  of,  166. 

o-Phenethylamine  platinichloride,  pro- 
perties of,  20'). 

rf^a-Pllenethylamine  rZ-camphorsulphon- 
ate,  preparation  and  properties  of,  200. 

Phenoketoheptamethylene,  synthesis  of, 
174. 

Phenoketoheptamethylenesemicarbaz- 
one,  preparation  and  properties  of,  1 74. 

Phenolic  salts  of  dibasic  acids,  prepara- 
tion and  properties  of,  121. 

Phenylalkylacetic  acids,  preparation  and 
properties  of  active  and  inactive,  149. 

Phenylbenzimidazole,  preparation  and 
properties  of,  169. 

Phenylbenzoylnitrogen  chloride,  prepara- 
tion and  properties  of,  153. 

7-Phenyl-3-benzyl-aa'-diliydroxypyri- 
dine,  preparation  and  properties  of,  7. 

Phenylbutanetricarboxylic  acids,  185. 

Phenyldihydroxypyridine,  preparation 
and  properties  of,  7, 


Phenylformylnitrogen  chloride,  prepara 
tion  and  properties  of,  153. 

?i-Phenyl-j'-metliylbeiizyltlnourea,  pre- 
paration and  properties  of,  54. 

Phosphorus,  ailotro[»ie  modifications  of, 
102. 

so-called  .suboxide  of,  186. 

Phospliorescent  combustion  of  c.irbon 
disuiphide,  115. 

Polyazo-compounds,  196. 

Polysulphides  of  potassium  and  sodium, 
preparation  and  properties  of,  1-17. 

I'osition-isomerism  and  optical  activity, 
25, 105. 

Potassium  ferrocyanide,  action  of  sul- 
phuric acid  on,  226. 

imidoanisoilthioearbonate,  prepara- 
tion and  properties  of,  53. 

President's  address,  77. 

Propylbenzenesulphonic  acids,  pre[iara- 
liun  and  properties  of,  16. 

j8- iso Proj)ylglutaric  acid,  preparation  and 
properties  of,  104. 

Propoxyuaphthalene  derivatives,  pro- 
per'ie^  of,  210. 

Pseu'loiampholactone,  23. 

P-eudonreas,  formation  of,  52. 

Pum,  criticism  of  his  results,  185. 

Purpurine,  preparation  and  properties  of 
nionomethyl  derivative  of,  66. 

Pyridine  derivatives,  some,  170. 

— —  chlorine  derivatives  of,  187, 205. 

Pyrojapaconine,  preparation  and  proper- 
ties of,  207. 

Pyrojapaconitine,  preparation  and  proper- 
ties of,  207. 

a-Pyrone  compounds,  formation  of,  55. 

Racemic  compounds,  characterisation  of, 

73. 

liquids,  characterisation  of,  200. 

Resorcinol,  condensation  of,  with  oxalic 

acid,  100. 
Rotatory  power  of  nitrocamphor,  25. 
of  ethoxypropionic  acids  from 

lactic  acid,  74. 
Rottlerine,    decomposition    products   of, 

162. 

Saccharic  acids,  199. 

Saponification,  theory  of,  190. 

Scoparein,  preparation  and  properties  of, 
123. 

Scoparin,  preparation  and  properties  of, 
123. 

Selenosamates,  non-existence  of,  101. 

Silico-organic  compounds,  174. 

Sodium  ethoxide  as  a  leagent,  7. 

Solutions,  aqueous,  change  of  volume  due 
to  dilution,  7. 

thermal  changes',  due  to  dilu- 
tion, 8. 
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Specific  rotation,  influence  of  substitu- 
tion in  the  bornylamine  series  on,  71. 

Stannicitric  acid,  preparation  and  proper- 
ties of  ammonium  salt,  108. 

Stannitartrates,  preparation  and  proper- 
ties of  alkaline,  108. 

Starch,  complexity  of  constitution  and 
rapidity  of  formation  in  plants  con- 
trasted, 14. 

derivatives,    preparation   of, 

through  their  nitrates,  13. 

Still-heads,  efficiency  of  various,  147. 

Stokes,  address  to  Prof.  Sir  G.  G.,  145. 

Substitution  in  beuzenoid  compounds, 
176. 

Succinic  acids,  new  method  of  preparing 
substituted  unsymmetrical  methyl,  5. 

Sucrose,  estimation  of,  in  presence  of 
lactose    9. 

Sulphates  of  the  formula  E2S04,2MS04, 
227. 

Sulpliides  of  potassium  and  sodium,  147. 

Sulphur  chloride,  action  of,  on  aromatic 
hydrocarbons,  183. 

Sulphuric  acid,  decomposition  of,  by  ele- 
ments, 132. 

Sylvestrene,  Isevorotatory,  150. 

Tellurium,  interaction  of,  with  arsenic, 
124. 

Terebic  acid,  synthesis  of,  104 

Terpenylic  acid,  synthesis  and  prepara- 
tion of,  104. 

Tetrachloropyridines,  constitution  of, 
205. 

Tetrahydrofurfuran-ao'-dicarboxylin 
acid,    preparation    and   properties  of, 
198. 

(i-ac-Tetrahydro-j3-naphthylamine, 
preparation  and  properties  of,  170. 

fZ-ac-Tetrahydro-j3-naphthylamine 
rf-a-bromocamphorsulphonate,  prepara- 
tion and  properties  of,  170. 

Tetrahydroquinaldines,  124. 

Tetrahydroquinaldine,  resolution  of,  199. 

Z-Tetrahydroquinaldine,  preparation  and 
properties  of,  125. 

• ^-o-bromocamphorsulphonate,  pre- 

]iaration  and  properties  of,  125. 

rf-andZ-Tetraliydroquinaldined-camphor- 
sulphonate,  preparation  and  properties 
of,  125. 

Tclrahvdro-p-toluquinaldine,  resolution 
of,  200. 

i-Tetrahydro-^-toluquinaldine,  prepara- 
tion and  properties  of,  171. 

Tetraniethyl-)3;8-diaminodinaphthyl- 
methane,   preparation   and  properties 
of,  10. 

Tetramethylhffimatoxylin,  preparation 
and  properties  of,  28,  241. 


Tetramethylhsematoxylone,    iireparation 
and  properties  of,  28,  241. 

Tetrazoline,  formation  of,  191. 

Thermal  effects  of  dilution,  8. 

Thiobiurets,  new  method  of  producing, 
62. 

Thiocyanates,  action  of  metallic,  62. 

Tiemann's  saccharic  acids,  199. 

Titanicitric    acid,  preparation   and   pro- 
perties of  potassium  salts,  108. 

Titanimucic  acid,  preparation  and  pro- 
perties of  potassium  salts,  108. 

Titanitartrates,  preparation  and  pro- 
perties of  alkaline,  108. 

a-o-   and   -jj-Tolyl-c-diphenylthiobiuret, 
preparation  and  properties  of,  63. 

Transition  temperatures,    determination 
of,  210. 

oo'ir-Tribromocamphor,  preparation  and 
properties  of,  61. 

Trichlorophenylylacylnitrogen  chlorides, 
232. 

Triethyl    orcintricarboxylate,    constitu- 
tion of,  151. 

Triethyloxamine,  preparation  and  proper- 
ties of,  60,  124. 

Trihydroxyphenylketocumaran,  179. 

Trimethylbrazilin,  preparation  and  pro- 
perties of,  27. 

Trimethylbrazilone,  preparation  and  pro- 
perties of,  27. 

Trimethylmethoxyammonium  hydroxide, 
preparation  and  properties  of,  59. 

Trimethyloxamine,  preparation  and  pro- 
perties of,  59,  124. 

Trinitrobenzoic  acid,  description  of,  4. 

Triphenyloxazolone,      preparation     and 
properties  of,  165. 

Triphenylsilicol,  preparation  and  proper- 
ties of,  174. 

Triphenylsilicyl  acetate,  174. 

ether,   preparation  and   properties 

of,  174. 

acc-Triphenylthiobiuret,  preparation  and 
properties  of,  63. 

Tungsticitrates,  preparation  and  proper- 
ties of,  107. 

Tungstimalates,  preparation  and  proper- 
ties of,  107. 

Tungstimucicacid,  preparation  of  potass- 
ium salt,  108. 

Tyrosii),  absorption  spectrum  of,  175. 

Velocity  of  reaction,  175. 
Volume  changes  due  to  dilution  of  solu- 
tions, 7. 
Vorlander's  reaction,  52. 

Water,  acidity  of  moorland,  1. 

Xylidenes,  separation  of  isomeric,  202. 


RI(IIAItl>   CI.AV    ANI>   SONS.  LIMITED,    LONIlO.N   AN1>  BIJNOAV 


Issued  26/1/1899 


PROCEEDINGS 

OF    THK 

CHEMICAL    SOCIETY. 

EDITED   BV  THE  SECRETARIES. 
Vol.  15.  No.  202. 


January  19th,  1899.  Professor  Dewar,  F.R.S.,  President,  in  the 
Chair. 

Messrs.  W.  Ackroyd,  E.  M.  Eich,  and  C.  W.  T.  Woods  were 
formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Robert  Alfred  Bolam,  31,  Oxford  Street,  JSTewcastleon-Tyne ;  James 
"Washington  Epps,  95,  Upper  Tulse  Hill,  S.W.  ;  Ernest  Barratt 
Eairweather,  King's  College  Hospital,  Lincoln's  Inn  Field?,  W.C.  ; 
Colin  Charlwood  Frye,  Burwood,  Woodville  Road,  Ealing,  W.  ;  Ed- 
mund Vivian  Gabriel,  Bengal  United  Service  Club,  Calcutta ;  Harold 
Brewer  Hartley,  Romney  Lodge,  New  Park  Road,  Clapham  Park, 
S.W.  ;  Tom  Lacey  Hewitt,  Beech  Field,  St.  John's,  Higher  Broughton, 
Manchester  ;  Edward  Flaxman  Linstead,  35,  Hayter  Eoad,  Brixton 
Hill,  S.W.  ;  Thomas  Mackenzie,  S,  Gardner  Street,  Glasgow  ;  Joshua 
Maudsley,  Merchiston  Castle,  Edinbui*gh ;  Arthur  Mirrlees,  Red- 
lands,  Kelvinside,  Glasgow ;  Bernhard  Mohr,  69a  Parliament  Hill, 
Hampstead,  N.W. ;  John  Cavendish  Molson,  42,  Sackville  Road, 
Hove,  Brighton  ;  John  Trengove  Nance,  District  Bank,  Newcastle, 
Staffs.  ;  William  Walker  Scott  Nieholls,  230,  Brockley  Road,  Brock- 
ley,  S.E. ;  Horace  Seymour  Pyne,  Castletown,  Isle  of  Man  ;  Arnold 
Stevenson,  4,  Porchester  Gardens,  S.W.  ;  Henry  Fox  White,  Warn- 
ham,  Woodland  Road,  Clifton,  Bristol. 

Of  the  following  papers,  those  marked  *  were  read  : — 

*1.    "  Researches   on  moorland  waters.     I.  Acidity."     By  William 

Ackroyd,  F.I.C. 

Moorland  waters  are  consumed  by  over  five  and  a  quarter  millions  of 
people  in  England.     The  quality  of  acidity  possessed  by  these  waters, 


which  has  been  associated  with  plumbo-solvent  action,  is  therefore  oF 
great  importance.  The  author  differentiates  between  organic  and 
inorganic  acidity,  and  describes  a  method  for  ascertaining  their  amounts 
which  consists  of  (1)  titration  with  K/lOO  alkali,  using  phenolphthalein 
as  indicator,  and  (2)  aspiration  of  air  free  from  carbon  dioxide  through 
another  portion,  and  a  second  titration  for  the  residual  acidity.  The 
precautions  to  be  used  are  described. 

Data  are  given  showing  the  loss  of  acidity  due  to  diffusion  in 
observations  extending  over  181  days.  Comparisons  are  made  proving 
that  the  differences  in  acidity  of  waters  from  various  gathering  grounds 
are  due  to  differences  of  gradient.  It  is  finally  shown  that  the  organic 
acid  in  solution,  always  assumed  to  be  humic  acid,  is  of  lower  equiva- 
lent than  that  of  the  lowest  humic  acid  known. 

Discussion. 
The  President  said  that  the  plumbo-solvent  action  of  the  water 
supplied  to  Sheffield,  Bradford,  and  Hudderstield,  had  been  overcome  by 
the  addition  of  finely  precipitated  carbonate  of  lime  in  the  reservoirs,, 
with  the  result  that  the  quality  of  the  water  was  improved,  not  only 
hj  removal  of  the  acidity,  but  also  indirectly  by  precipitation  of  the 
dissolved  peaty  matter. 

*2.     "  Esterification    constants   of  substituted    acetic   acids." 
By  John  J.  Sudborough  and  Lorenzo  L.  Lloyd. 

Goldschmidt  has  shown  {Ber.,  1895,  23,  3218)  that  the  esterification 

of  an  organic   acid   in    the   presence   of   a  catalytic    agent,  such    as 

hydrogen  chloride   and    of   a  considerable  excess  of   alcohol,  may  be 

regarded   as  a   monomolecular  reaction,  and  may,  therefore,  be  repre- 

dx 
sented   by  the   equation,    -— =  /i'(     -a;),  which,  on    integration,  gives 

1 

K=  —  logt -,  where  a  is  the  initial  concentration  of  the  acid,  a  -x 

t  a-  X 

the  concentration  of  the  acid  after  time  t,  and  K  the  esterification 
constant.  According  to  Goldsch'nidt,  and  also  according  to  experi- 
ments made  by  the  authors,  K  is  directly  proportional  to  the  amount 
of  hydrogen  chloride  present  when  dilute  solutions  are  employed.  In 
all  cases  K  is  calculated  for  normal  hydrogen  chloride. 

The  authors  suggest  that  the  letter  E  be  used  for  the  esterification 
constant,  as  A' is  already  employed  to  denote  the  dissociation  constant 
of  an  acid.     E  would  then  represent  the  esterification  constant  of  an 

10° 
acid   when   normal    hydrogen    chloride  is   used,  and    ^ pfOjj   '"'Ould 

represent  the  esterification  constant  of  an  acid  with  ethylic  alcohol 
and  a  normal  solution  of  hydrogen  chloride  at  a  temperature  of  lO"^, 


3 

In  the  authors'  experiments,  N/40  hydrogen  chloride  was  employed, 
and  the  organic  acid  was  practically  N/10  in  all  cases.  Equal  volumes 
■of  N/5  solutions  of  the  acid  in  100  per  cent,  ethylic  alcohol,  and  of 
N/20  hydrogen  chloride  in  100  per  cent,  alcohol,  were  mixed,  and 
30  CO.  of  the  mistuie  run  into  s-mall,  stoppered  bottles,  and  main- 
tained at  a  temperature  of  14.'5°.  The  contents  of  these  bottles  were 
then  titi-ated  with  N/10,  and  finally  with  N/20  alkali,  phenolphthalein 
being  employed  as  indicator.  The  constants  were  calculated  from  the 
equation,  and  the  results  are  given  in  the  following  table,  together 
with  the  dissociation  constants  where  known. 


Acid.                            Formula. 

pl4-5° 
^  EtOH. 

K. 

Acetic CHs'COoH 

Propionic CH.,Me-COoH 

Chloracetic CH.,C1-C0.;H 

Phenylacetic CHoPh'COoH 

3-661 

3-049 

2-432 

2-068 

1-994 

1-713 

1-0196 

0-0909 

0-0640 

0-05586 

00510 

0  0372 

00356 

00242 

0  01345 

0-00180 
0-00134 
0  155 

Bromacetic  CHoBr-CO,H: 

lodacetic CHJ-CO'H 

Isobutyric C  H  Me..'  COoH 

Trimethylacetic CMej-  CO^H 

Dichloracetic CHClo'CO^H 

Diphenylacetic CHPh^COoH 

Dibroraacetic  CHBr^COoH; 

Trichloracetic CCls-COoH 

a-Bromisobutyric  .                  CMeiBr'CO^H 

0-138 
0  075 
0-00144 
0-000978 
5-14 

121-0 

^a-Dibromopropionic CMeBrn'COoH 

Tribromacetic  CBrj'CO^H 

3-3 

It  thus  appears  that  the  rate  of  esterification  depends  on  the  con- 
stitution of  the  acid  rather  than  on  its  strength.  The  authors  are 
engaged  in  determining  the  esterification  constants  of  substituted 
acrylic  acids,  and  hope  to  extend  the  work  to  other  series. 


*3.  "  Diortho-substituted  benzoic  acids.  Part  IV.  Formation  of 
salts  from  diortho-snbstituted  benzoic  acids  and  different  organic 
bases."     By  Lorenzo  L.  Lloyd  and  John  J.  Sudborough. 

In  continuation  of  their  work  on  diortho-substituted  benzoic  acids 
{Trans.,  1895,  67,  588  and  601  ;  1897,  71,  229),  the  authors  have 
attempted  to  prepare  salts  from  2:4: 6-trinitrobenzoic,  2:4: 6-tri- 
bromobenzoic,  2:4:  6-tribromo-3-aminobenzoic,  metanitrobenzoic,  and 
benzoic  acids,  and  the  following  bases  :  trimethylamine,  tripropylamine, 
tribenzylamine,  diethylaniline,  aniline,  metabromaniline,  metanitr- 
aniline,  2  : 4-  and  2 : 6-dibromaniline,  pseudocumidine,  mesidine, 
diphenylamine,  and  a-  and  /J-naphthylamines,  with  results  which  are 
described  in  the  paper.     The  investigation  was  undertaken  in  order 


to  determine  whether  the  capacity  to  form  salts  is  dependent  on  (1) 
the  strength  of  the  acid  and  of  the  base,  or  (2)  the  constitution  of  the 
acid  and  of  the  base,  or  on  both  of  these. 

It  was  thought  probable  that  a  tertiary  base  of  high  molecular 
weight  might  not  be  able  to  combine  with  a  diortho-substituted  acid, 
but  the  reverse  has  proved  to  be  the  case.  Bases  such  as  tribenzyl- 
amine,  metanitraniline,  &c.,  which  will  not  combine  with  benzoic  acid, 
readily  combine  with  such  diortho-substituted  derivatives  as  2  :  4  :  6-tri- 
nitrobenzoic,  2:4: 6-tribromobenzoic,  and  2:4:6  tribromo-S-amino- 
benzoic  acids.  This  behaviour  can  only  be  accounted  for  by  the  fact 
that  these  are  much  stronger  acids  than  benzoic,  and  combination 
between  substituted  benzoic  acids  and  different  bases  would,  thei'efore, 
appear  to  depend  entirely  on  the  strength  of  acid  and  strength  of  base. 

Combination  could  not  be  effected  between  benzoic  acid  and  meta- 
bromaniline,  diethylaniline,  pseudocumidine,  or  tribenzylamine, 
between  metanitrobenzoic  acid  and  tribenzylamine,  and  between 
trinitrobenzoic  or  tribromaminobenzoic  acids  and  2:4-  or  2  : 6-di- 
bromaniline,  or  diphenylamine. 

The  salts  of  trinitrobenzoic  acid  have  no  well-defined  melting  points  ; 
when  heated,  they  become  dark  coloured,  then  melt  and  decompose, 
the  temperature  at  which  this  occurs  depending  on  the  mode  of  heating. 
Most  of  the  other  salts  have  well-de3ned  melting  points. 

*4.  "  a-Ketotetrah.ydronaphthalene."     By  F.  Stanley  Kipping,  D.Sc, 
F.R.S.,  and  Alfred  Hill. 

The  reaction  involved  in  the  synthesis  of  a-hydrindone  from  phenyl- 
propionic  chloride  by  means  of  aluminium  chloride  {Trans.,  1894,  65, 
480)  is  probably  capable  of  wide  application,  and  the  authors  have 
commenced  experiments  recently  with  the  object  of  studying  its  useful- 
ness in  various  directions.  It  has  been  found  that  when  phenylbutyric 
chloride  is  treated  with  aluminium  chloride  under  suitable  conditions, 
it  is  converted  into  a-ketotetrahydronaphthalene  by  intramolecular  con- 
densation,   C6H5-CH2-CH2-CH2-COC1  =  C6H4<Sq-.*q22>  +  hC1;  a 

reaction  which  is  exactly  analogous  to  that  by  which  a-hydrindone  is 
prepared. 

a-Kelotetrahydronaphthalene  is  a  colourless,  highly  I'efractive  liquid, 
having  a  slight  odour,  faintly  recalling  that  of  both  camphor  and 
peppermint.  The  semicarhazone,  CjqHjqIN'NH'CO'NH^,  crystallises 
from  alcohol  in  yellow  needles  or  prisms,  melts  and  decomposes  at 
217 — 220°,  and  is  sparingly  soluble  in  cold  alcohol  \  when  heated  with 
dilute  hydrochloric  acid,  it  is  decomposed,  the  ketone  being  regenerated. 
The    phenylhydrazone,    CjoHjQlN'NHPh,    crystallises    from    methylic 


alcohol  in  massive,  transparent  plates  melting  at  84 — 85°;  it  is  readily 
soluble  in  most  ordinary  solvents  and  is  very  unstable  in  the  air. 
The  parabromopheni/lhydrazone,  CjQHjQlN'NH'C,.H4Br,  separates  from 
alcohol  and  other  solvents  in  long,  colourless  prisms  and  melts  at 
117 — 118°;  it  is  more  stable  than  the  hydrazone,  but,  like  the  latter, 
is  decomposed  by  hot  hydrochloric  acid,  the  product  being  probably 
analogous  to  that  obtained  from  the  hydrazone  of  a-hydrindone  in  a 
similar  manner.  The  oxime,  Cj,,Hjq!N'OH,  separates  from  cold 
methylic  alcohol  in  very  large,  well-defined,  rhomboidal  crystals  ;  it 
melts  at  102'5 — 103'5°,  and  is  readily  soluble  in  most  ordinary 
solvents,  but  insoluble,  or  nearly  so,  in  water.  When  reduced  with 
sodium  amalgam  in  acetic  acid  solution,  the  oxime  is  converted  into  a 
base,  which  is  doubtless  identical  with  the  tetrahydro-a-naphthylamine 
described  by  Bamberger  and  Bammann  {Ber.,  1889,  22,  951). 

*5.     "A  new  method  for  preparing  unsymmetrical  dimethyl-  and 
trimethyl-succinic  acids."     By  William  A.  Bone. 

When  ethylic  sodiomalonate  or  ethylic  sodiomethylmalonate  is 
treated  with  ethylic  a-bromisobutyrate  in  alcoholic  solution,  a  mixture 
of  ethylic  salts  of  tricarboxylic  acids  is  obtained.  This,  on  hydrolysis 
with  concentrated  hydrochloric  acid,  yields  a  mixture  of  isomeric 
methyl  derivatives  of  succinic  and  glutaric  acids,  in  which,  however, 
the  glutaric  acid  very  largely  preponderates,  the  yield  of  the  isomeric 
succinic  acid  being  very  small. 

This  is  due  to  the  fact  that,  in  presence  of  the  strongly  alkaline 
solution,  the  ethylic  a-bromisobutyrate  readily  loses  hydrogen  bromide, 
forming  ethylic  methacrylate,  which  then  condenses  with  the  ethylic 
malonate,  or  ethylic  methylmalonate,  according  to  the  equation 
(C02Et),CH2  +  CH, :  CMe  •  CO^Et  =  (C02Et)2CH  •  CHg  •  OHMe  •  CO-^Et, 
and  the  resulting  ethereal  salt,  on  hydrolysis  with  concentrated  hydro- 
chloric acid,  yields  a  methyl  derivative  of  glutaric  acid. 

The  author  has  found  that  if  the  sodium  derivative  of  ethylic  cyan- 
acetate,  which  is  almost  insoluble  in  alcohol,  be  heated  with  an  alcoholic 
solution  of  ethylic  a-bromisobutyrate,  the  latter  apparently  does  not 
lose  hydrogen  bromide,  forming  ethylic  methacrylate,  but  reacts  quite 
normally  with  the  ethylic  sodiocyanacetate,  according  to  the  equation 
(C02Et)(CN)0HNa  +  BrCMe./CO.Et  =  (C02Et)(CN)CH-CMe2-C02Et  + 
NaBr,  and  a  very  good  yield  of  unsymmetrical  ethylic  dimethylcyano- 
succinate  is  obtained.  This,  on  hydrolysis  with  concentrated  hydro- 
chloric acid,  yields  practically  the  theoretical  quantity  of  an  acid 
melting  at  139 — -140°,  the  composition  and  properties  of  which  are 
identical  with  those  of  unsymmetrical  dimethylsuccinic  acid. 

Unsymmetrical  ethylic  dimethylcyanosuccinate  contains  a  hydrogen 
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atom  replaceable  by  sodium.  The  sodium  compound,  which  is  soluble  in 
alcohol,  readily  reacts  with  methylic  iodide,  yielding  ethylic  trimethyl- 
cyanosuccinate,  and  this,  on  hydrolysis  with  concentrated  hydrochloric 
acid,  is  converted  into  trimethylsuccinic  acid. 

By  means  of  these  i-eactions,  unsymraetiical  di-and  tri-methylsuccinic 
acids  can  be  readily  prepared  in  quantity.  It  is  probable,  moreover, 
that  any  mono-,  di-,  or  tri-alkyl  derivative  of  succinic  acid  may  be 
prepared  by  starting  with  ethylic  cyanacetate,  and  working  on  the 
lines  indicated,  the  author  is,  therefore,  making  a  special  study  of 
these  reactions. 

6.  "  Production  of  optically  active  mono-  and  di-alkyloxysuccinic 
acids  from  malic  and  tartaric  acids."  By  Thomas  Purdie,  F.R.S., 
and  William  PitkeatMy,  B.Sc. 

In  continuation  of  a  previous  research  [Trans.,  1898,  73,  287),  the 
authors  have  made  further  observations  on  the  production  of  the 
ethereal  alkyloxysuccinates  in  the  interaction  of  silver  malate  f>nd 
alkyl  iodides.  Small  quantities  only  of  these  compounds  were  formed 
in  the  cases  examined.  A  similar  abnormal  I'eaction  occurs  between 
silver  tartrate  and  isopropylic  iodide,  an  active  ethereal  salt  of  di-iso- 
propoxysuccinic  acid  being  found  in  the  product ;  other  alkyl  iodides 
no  doubt  act  in  the  same  manner,  though  probably  to  a  smaller  extent. 

The  alcoholic  hydroxyl  groups  of  ethylic  nualate  and  tartrate  are 
readily  and  completely  alkylated  by  ethylic  iodide  in  the  presence  of 
silver  oxide.  Diethoxysuccinic  acid,  obtained  by  this  method,  is  a 
cry.-talline,  highly  dextrorotatory  compound.  The  observations  made 
on  the  rotatory  powers  of  this  acid  and  its  ethylii;,  barium,  and  sodium 
salts  furnish  an  explanation  of  the  appai-ently  anomalous  results 
obtained  by  Rodger  and  Brame  in  preparing  the  alkylic  tartrates 
from  the  silver  salt  {Trans.,  1898,  73,  301). 

The  method  of  alkylation  by  means  of  alkyl  iodides  and  silver  oxide, 
which  does  not  appe.'ir  to  have  been  used  previously,  is  generally 
applicable  to  the  ethereal  salts  of  hydroxy-acids,  and  probably  also  to 
other  substances  of  a  similar  nature.  As  racemisation  does  not  occur 
in  the  proces.'*,  it  is  specially  adapted  for  the  preparation  of  optically 
active  compounds. 

7.  "  The  action  of  ammonia  on  ethereal  salts  of  organic  acids." 
By  Siegfried  Ruhemann. 

This  paper  is  a  continuation  of  the  author's  researches  on  the  forma- 
tion of  pyridine  derivatives  from  unsaturated  acids.  The  ethylic  salts 
of  these  acids  have  been  prepared  by  the  interaction  of  sodium 
ethoxide  with  a  mixture  of  the  salts  of  the  acids  of  the  malonic  sei'ies 


and  those  containing  an  acetylene  linkage.  Ethylic  phenylpropene- 
tricarboxylate,  on  treatment  with  ammonia,  is  converted  into  ethylic 
y -phenyl  ad -dihydroxy -ft  carhoxylate,  crystallising   in  colourless  prisms 

melting  at  200°,  and  phenyldihydroxypyridine,  ^^^"^-na-  QuQup^^i 

melting  at  254 — 255°.  Ethylic  pbenylbenzylglutaconate  has  been 
prepared  from  the  product  of  the  interaction  of  ethylic  benzylmalonate 
and  ethylic  phenylpropiolate  ;  on  treatment  with  ammonia,  it  yields 
y-phenyl-p-henzyl-ad-dihydroxy pyridine  melting  at  175°. 

The  author,  further,  gives  an  account  of  some  experiments  under- 
taken with  the  view  of  examining  the  action  of  ammonia  on  ethylic 
salts  of  saturated  polycarboxylic  acids.  Ethylic  propanetetracarb- 
oxylate  is  transformed  into  the  diamido-imide  of  the  acid  (Ruhemann 
and  Cunnington,  Trans.,  1898,  73,  1006),  but  its  homologue, 
ethylic  yS-methylpropanetetracarbosylate,  forms  the  tetramide.  Ethylic 
propanepentacarboxylate  yields  the  triamido-imide  of  the  acid, 
j^jj^CO— CH— COXH^  melting  at  212°,  but  ethylic  phenyl- 

00— CH  — CH(C0XH2\ 
propanetricarboxylate   is   transformed   into   the  triamide  melting  at 
230°  with  evolution  of  gas. 

The  author  has  also  examined  the  action  of  sodium  ethoxide  on  a 
mixture  of  ethylic  phenylpropiolate  with  ethylic  acetoacetate  on  the 
one  hand,  and  with  ethylic  benzoylacetate  on  the  other,  and  shows 
that  the  a-pyrone  compounds,  represented  by  the_formul8e  I  and  II, 
are  formed  respectively. 

CO^Ef  C<g^^^^^^>CO  CO^Et-  C<gpj;'^Q>CO 

I.  M.  p.  104°.  II.  SI.  p.  120—121°. 

The  action  of  ammonia  on  the  first  of  these  compounds  has  been 
stulied  ;  it  does  not  lead  to  the  formation  of  a  pyridine  derivative,  but 
yields  the  ammonium  salt,  NH,-CMe:C(C02Et)- CPhlCH- CO^KH^. 
which  regenerates  the  pyrone  compound  on  ti'e.itment  with  acids. 

8.     "  The  changes  of  volume  due  to  dilution  of  aqueous  solutions." 
By  E.  B,  H.  Wade,  B.A. 

In  this  paper,  the  contraction  of  solutions  of  different  substances  at 
various  concentrations  has  been  studied  experimentally.  Contraction 
is  defined  as  the  diminution  of  volume  on  mixing  equal  volumes 
of  water  and  solution,  stated  for  100,000  c.c.  of  resulting  solution: 
e.g.,  if  50  c.c.  of  water +  50  c.c.  cf  solution  yield  99099  c.c.  of  diluted 
solution,  the  contraction  is  siid  to  be  unity.  Concentration  is  defined 
as  the  number  of  gram  equivaleats  of  substance  in  every  100,000  c.c. 
of  the  solution  "after  dilution. 
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The  author  describes  an  apparatus  for  measuring  such  contractions 
directly  to  within  about  one-tenth  of  a  unit  without  the  need  of 
determining  the  specific  gravities  of  the  experimental  liquids.  Obser- 
vations were  made  on  solutions  of  hydrogen,  sodium,  potassium, 
calcium,  and  strontium  chlorides,  potassium  ferrocyanide,  oxalic  acid, 

cane-sugar,  and  urea.     In  almost  all  cases  the  equation  J  = —  was 

found  to  hold  good  in  which  X  is  contraction,  n  concentration,  and  a,  6 
are  constant  terms.     In  such  cases  $,  the  apparent  volume  of   the 

fy^b  \ 

substance,  must  be  given   by  $  =  const.  + — -^^ — — ,  and  values  of   $ 

a{zy  -  I) 

thus  calcu\ated  for  various  values  of  n  are  tabulated  in  the  paper. 

The  first  equation  shows  how  X  varies  with  the  concentration.  If 
the  concentration  be  kept  constant,  and  the  dissolved  substance 
varied,  it  is  found  that  X  increases  regularly  with  the  equivalent 
weight  of  the  dissolved  substance. 

The  apparatus  described  is  available  for  many  other  cases  where  a 
change  of  volume  follows  a  chemical  process,  as  in  the  neutralisation 
of  an  acid. 

9.  "  The  thermal  effects  of  dilution."    By  J.  Holms  Pollok,  B.Sc. 

In  thermo-chemical  determioations,  it  is  customary  to  operate  with 
very  dilute  solutions  to  simplify  the  calculations  connected  therewith. 
To  determine  how  far  dilution  might  affect  the  thermal  condition  of 
salts  in  solution,  a  number  of  saturated  solutions  of  salts  were  diluted 
with  an  equal  bulk  of  water,  and  the  following  changes  of  temperature 
were  noted. 


Saturated 
solutions  at  9" 


NaUl... 
NaNOs 
NaaSO^ 
Na,C03 
KCl  .... 
KNO3  . 
K2SO4  . 
KoCOs  . 
NH4CI 


Thermal  change 
on  dilution. 


l.st  Expt. 

2nd  E 

+  0-50 

+  0- 

-1-80 

-1- 

-0-05 

-0- 

-0-15 

-0- 

-0-47 

-0- 

-0-32 

-0- 

-0-04 

-0- 

-0-37 

-0- 

-0-15 

-0' 

■50 
■85 
03 
•20 
•47 
•38 
•03 
•44 
■13 


Saturated 
solutions  at  9° 


Thermal  change 
on  dilution. 


1st  Expt. 


(NH4)oS04 -0 

CaCLi +0 

BaCU -0 

MgS04  -hO 

ZnSOj +0 

CuSOj I  +0 

FeSO^ +0 

Pb(N03)..  -0 


2nd  Expt. 


•39 
•62 
•06 
•01 
•05 
■05 
■00 
•33 


•43 

-0^ 

•58 

-l-O^ 

•07 

-O^ 

•02 

-O^ 

•03 

+  0^ 

•02 

-l-O^ 

•04 

-t-0^ 

37 

-O^ 

The    method  employed   was  as  follows  :   saturated  solutions  of  the 
various     salts     were    made,    and     half    a     litre    of    each    placed    in 
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glass  bottles  of  that  capacity  ;  an  equal  number  of  bottles  were  filled 
with  half  a  litre  each  of  distilled  water,  then  all  were  placed  in  a  large, 
shallow,  wooden  tub  in  a  room  of  uniform  temperature,  and  left  for 
24  hours.  A  number  of  thin  glass  beakers  of  about  a  litre  capacity, 
with  glass  stirring  rods  shaped  into  a  ring  at  the  end,  were 
provided,  also  a  mercury  thermometer  graduated  into  tenths  of  a 
degree,  and  reading  easily  to  a  quarter  of  each  division,  as  well  as  a 
differential  alcohol  thermometer  with  only  about  4°  on  the  whole 
stem,  and  the  graduations  of  which  corresponded  to  less  than  0'01°. 
The  temperatures  of  the  bottles  were  taken  as  the  experiments  were 
made  and  were  found  to  be  almost  exactly  9°,  though  the  different 
bottles  did  in  point  of  fact  vary  as  much  as  0"05°,  for  which  a  proper 
correction  was  made.  A  bottle  of  solution  and  a  bottle  of  water 
were  then  lifted  out  of  the  bath  by  a  piece  of  flannel  and  poured 
simultaneously  into  a  beaker  standing  on  a  thick  piece  of  flannel, 
stirred  up,  and  the  temperature  noted  by  both  thermometers. 

10.  "  Halogen  derivatives  of  acetonedicarboxylic  acid.     Part  I." 

By  Frederick  W.  Dootson,  M.A. 

This  communication  is  a  preliminary  note  of  an  investigation  of  the 
action  of  halogens  on  ethylic  acetonedicarboxylate.  By  the  action  of 
dry  chlorine,  ethylic  tetrachloracetoaedicarhoxylate  has  been  obtained. 
This  substance,  after  purification,  is  a  colourless,  crystalline  compound 
which  melts  at  30 — 305°,  and  decomposes  on  hydrolysis  with  aqueous 
soda  or  potash.  It  reacts  with  alcoholic  potash,  forming  dichloro- 
malonic  and  dichloracetic  acids,  and  with  ammonia  yielding  the 
amides  of  these  acids.  The  action  of  bromine  is  very  similar  to  that 
of  chlorine. 

11.  "The  detection  and  determination  of  sucrose  in  the  presence  of 

lactose."     By  Edwin  Dowzard. 

The  method  proposed  by  the  author  is  based  on  the  fact  that  sucrose 
is  inverted  by  citric  acid,  whilst  lactose  is  unaffected.  The  rotatory 
power  of  a  solution  of  lactose  is  determined  before  and  after  treat- 
ment with  citric  acid.  If  the  lactose  is  pure,  the  rotation  remains 
unchanged,  but  if  sucrose  is  present  it  is  considerably  decreased.  The 
amount  of  sucrose  is  readily  calculated  from  the  decrease  in  rotation. 

12-  "  Note  on  the  interaction    of  formaldehyde   with   ^S-naphthyl- 
amine  derivatives."     By  G.  T.  Morgan,  B.Sc. 

With  a  view  of  explaining  the  interactions  which  occur  between 
formaldehyde  and  ^S-naphthylamine  {Trans.,  1898,  73,  536),  the  author 
has  investigated  the  action  of  this  reagent  on  alkyl,  benzyl,  and 
halogen  derivatives  of  the  base. 
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Libemyip-naphihylamine,  Q-^f^^'^{GH^h)^,  crystallises  from 
alcohol  in  colourless  leaflets,  and  from  ethylic  acetate  in  clusters  of 
hard,  transparent  prisms;  it  melts  at  119 — 120°. 

One  compound  only  results  when  foimaldehyde  reacts  with  dialkyl- 
and  dibenzyl-yS-naj  hthylamine,  two  molecular  proportions  of  the  base 
condensing  with  one  of  the  aldehyde  to  form  a  dinaphthylmethane 
del  ivative.  The  following  compounds  have  been  obtained  :  tetramethyl- 
/3/3-diammodinaj.hi/iylmetIicme,  CH2(C^QHgNMe<,).^,  which  crystallises  in 
transparent,  colourless  prisms  melting  at  144°,  the  tetrethyl  derivative, 
CH2(Cj,^HglSEt<,)2,  which  crystallises  in  large,  colourless  prisms  and 
melts  at  114°,  and  the  teirahinzyl  derivative,  CHo[Ci^Hg]Sr-(CH2Ph)2].2. 
which  forms  lustrous  leaflets  melting  at  1  64°. 

The  foimation  of  these  derivatives  seems  to  be  due  to  substitution 
in  the  contiguous  a-pcsition,  as  compounds  of  a  different  type  are 
fcimcdwith  methylene  in  the  side  chain  when  a  halogen  atom  occupies 

this  a-position. 

Methylene  \-hromo-2-nap1ithylomine,  Cj^HgErNICHg,  is  obtained 
when  l-brcn.o-2-naphthylamine  is  treated  with  formaldehyde  in  acetic 
acid  or  in  alcoholic  solution  ;  it  crystallises  from  benzene  or  chloro- 
foim  in  colourless  needles,  and  melt.«,  with  decomposition,  at  144 — 145°. 
The  cciref-ponding  c/;^oro-derivative,  C;^(JH(.C^IS[!CH„  obtained  from 
l-(h]cro-2-tPf  hth}]f  mine,  crystallises  in  colourless  needles  and  melts 
at  179 — 180°.  Both  substances  are  compounds  of  the  anhydroform- 
aJdehyde  type,  and  are  converted  into  their  generators  on  hydrolysis 
with  acids,  whilst  the  dinaphthylmethane  bases  are  not  altered  under 

these  conditions. 

The     investigation    is    being   extended    to    other     derivatives    of 

yS-naphthylamine.  t 

At  the  next  meeting,  on  Thursday,  Febiuary  2nd,  1899,  the  follow- 
ing papers  will  be  communicated  : — 

"  Maltodextrin,  its  oxidation  products  and  constitution."  By 
H.  T.  Brown,  LL.D.,  F.R.S.,  and  J.  H.  Millar. 

"  On  attempts  to  prepare  pure  starch  derivatives  through  their 
nitrates."     By  H.  T.  Brown,  LL  D  ,  F.R  S.,  and  J.  H.  Millar. 

"Anisomeride  of  amarine."  By  H.  Lloyd  Snape,  D.Sc,  Ph.D., 
and  Arthur  Brooke,  Ph.D. 

*'  Propylbenzenesulphonic  acids."     By  G.  T.  Moody,  D.Sc. 

"  The  chemistiy  of  the  so-cnlled  nitrogen  iodide.  Paitsl. — VII."  By 
F.  D.  Chattaway,  M.A.,  K.  S.  P.  Orton,  M.A.,  and  H.  P.  Stevens,  B.A. 

"  Derivatives  of  diletzjlmcsitylene."  By  W.  H.  Mills  and  T.  H. 
Easterfield. 

"The  action  of  (hlorosulphcnic  acid  on  the  paraffins  and  other 
hydrocarbons."     By  Sydney  Young,  D.Sc,  F.RS. 
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Greenwich,  S.E.  ;  Archibald  Glen  Kidston  Hunter,  Dunedin,  Kew 
Zealand;  Lawrence  Christopher  Panting,  9,  Beverley  Eoad,  Anerley, 
S.E.  ;  Samuel  Barnett  Schryver,  D.Sc,  Ph.D.,  27,  Arundel  Gardens, 
W.  ;  Arthur  John  Shelton,  19,  Sturry  Street,  Poplar,  E.  ;  Robert 
Tatlock  Thomson,  156,  Bath  Street,  Glasgow. 

Of  the  following  papers,  those  marked  *  were  read  : — 

*13.  "  Maltodextrin,  its  oxidation  products  and  constitution."     By 
Horace  T.  Brown,  LL.D.  F.R.S.,  and  J.  H.  Millar. 

The  subject  of  this  paper  is  the  maltodextrin  which  occurs  amongst 
the  intermediate  products  of  starch  hydrolysis  with  diastase,  and  to 

r  c  H  o 

which  the  empirical  formula  \   .1^-  ^"-    "      has  hitherto  been  assigned 

I-  (*-l-3^20^1o)2 

(Brown  and  Morris,  Trans.,  1885,  47,  527).  Although  present  in 
considerable  quantities  in  starch-transformations  which  have  been 
arrested  at  the  right  point,  its  preparation  in  a  pure  state,  and  in 
sufficient  amount  for  extended  work,  is  a  very  laborious  process. 
When  isolated,  it  was  found  to  have  properties  corresponding  to 
[aju  181—183,  and  R  42 — 43,  and  was  completely  hydrolysed  to 
maltose  by  diastase,  and  to  ^i-glucose  by  acids. 
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When  maltodextrin  is  carefully  oxidised  with  mercuric  oxide  and 
barium  hydroxide  until  its  power  of  i-educing  Fehling's  solution  dis- 
appears, the  greater  part  of  the  product  is  obtained  as  the  barium  salt 
of  a  definite  and  complex  carboxylic  acid,  which  is  provisionally  called 
maltodexirinic  acid  A.  This  has  been  isolated.  Its  properties  cor- 
respond to  [a]D  192-3,  E,  0,  and  its  calcium  salt  contains  2'4  per 
cent,  of  calcium.  Maltodextrinic  acid  A  is  hydrolysed  both  by 
diastase  and  by  dilute  acids.  Under  the  action  of  diastase,  it  yields 
40  per  cent,  of  maltose,  and  60  per  cent,  of  another  carboxylic  acid  of 
less  complexity  ;  this  is  maltodextrinic  acid  B,  the  calcium  salt  of 
which  contains  3 '8  per  cent,  of  calcium. 

When  hydrolysed  by  dilute  oxalic  acid,  maltodextrinic  acid  A 
yields  85 "8  per  cent,  of  cZ-glucose,  and  another  still  simpler  acid 
which  is  shown  to  be  a  Cj-derivative.  Maltodextrinic  acid  B,  when 
hydrolysed  by  oxalic  acid,  also  yields  this  same  C^-acid  and  67 "7 
per  cent,  of  glucose. 

The  final  C^-acid  corresponds  in  composition  to  C^^H^QOg,  and 
appears  to  be  a  normal  carboxylic  acid  derived  from  a  pentose.  Since 
this  acid  can  now  be  prepared  in  fair  quantities  by  the  oxidation  of 
maltose  with  mercuric  oxide,  the  authors  expect  to  be  able  very  soon 
to  put  its  exact  nature  beyond  doubt.  It  has  many  properties  in 
common  with  those  of  xylonic  acid. 

If  the  constitutional  formula  of  maltose  is  taken  as 

CH20H-CHOH-CH-(CHOH)2-CH-0-CH2-(CHOH),-CHO, 

\ 0 / 

the  polysaccharide  maltodextrin  may  be  regarded  as  being  made  up  of 
three  such  molecules  with  the  elimination  of  the  elements  of  211^0. 
Written  in  an  abbreviated  form,  the  formulae  of  maltodextrin  and  of 
maltodextrinic  acid  A  may  be  expressed  thus  : 


^r'     TT     A  '-'^^ri     XT     Ci 

O.^     12"-20^9     ^  0«<'     12"-20^9 

Maltodextrin.  Maltodextrinic  acid  A. 


the  sign  <;^  being  used  to  denote  the  open  carbonyl. 

The  hydrolysis  of  maltodextrinic  acid  A  in  two  successive  steps  by 
diastase  and  acids  respectively  may  be  represented  in  the  following 
manner. 

(1)  Diastase  liydrohjsis, 

Maltodextrinic  acid  A,  Maltodextrinic  acid  B.       Maltose. 
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(2)  Acid  hydrolysis. 

ilaltodextrinic  acid  B.  Pentose  acid.         Glucose. 

In  an  appendix  to  the  paper,  the  authors  describe  the  standard 
methods  they  now  employ  to  determine  the  amount  of  glucose  which 
a  carbohydrate  or  its  derivative  yields  on  complete  hydrolysis  with 
oxalic  acid.  The  results  of  thus  hydrolysing  soluble  starch,  maltose, 
maltodextrin,  and  maltobionic  acid  are  given. 

*14.  "  On  attempts  to  prepare  pure  starch  derivatives  through  their 
nitrates."     By  Horace  T.  Brown,  LL.D.,  F.R.S.,  and  J.  H.  Millar. 

This  paper  records  the  efforts  made  by  the  authors  to  obtain  some 
of  the  hydrolytic  products  of  starch  in  a  pure  state  by  preparing  their 
nitric  esters  and  regenerating  them  by  treatment  with  ammonium 
sulphide. 

Although  perfectly  successful  as  regards  soluble  starch,  it  was  not 
found  possible  to  regenerate  from  their  nitrates  substances  like 
maltodextrin,  amylodextrin,  and  the  stable  dextrin,  the  recovered 
product  always  showing  signs  of  having  undergone  some  oxidation 
during  the  nitration  process.  All  the  reducing  starch-products,  i.e., 
those  with  an  open  carbonyl  group,  yield  on  nitration  and  regeneration 
indeterminate  mixtures  containing  carboxylic  acids. 

*15,  "The  stable  dextrin  of  starch  transformations,  and  its  relation 
to  maltodextrin  and  to  soluble  starch."  By  Horace  T.  Brown, 
LL.D.,  F.R.S.,  and  J.  H.  Millar. 

When  starch  is  transformed  by  an  active  diastase,  such  as  that 
derived  from  an  air-dried  malt,  at  temperatures  below  60^,  the  re- 
action proceeds  with  great  rapidity  until  a  resting  stage  is  reached 
corresponding  to  [a Jo  150,  E,  80,  for  the  mixed  products  of  change. 
At  this  stage,  these  products  consist  of  maltose,  and  a  dextrin  which, 
comparatively  speaking,  is  very  resistant  to  the  further  action  of  the 
hydrolytic  agent.  An  account  is  given  of  the  mode  of  separation, 
and  the  dextrin  was  obtained  ultimately  with  optical  and  reducing 
properties  corresponding  to  [ajo  195 — 195'7,  and  R  ow  to  5-9.  This 
residual  reducing  power  is  a  property  inherent  to  the  dexti-in,  and  is 
not  due  to  admixture  with  a  second  reducing  substance.  This  was 
shown  by  oxidising  the  dextrin  with  mercuric  oxide  and  baryta,  a 
definite  dextrinic  acid  being  produced. 

Dextrinic  acid  is  a  complex  carboxylic  acid  with  distinct  but  feeble 
acid  properties.       It    forms    a    well-defined    calcium    salt,   containing 
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0'31  per  cent,  of  calcium,  and  under  the  influence  of  acid  hydrolysis 
yields  cZ-glucose  and  a  residual  Cj,-acid,  which  is  shown  to  be  identical 
with  that  obtained  by  the  complete  acid  hydrolysis  of  the  two  malto- 
dextrinic  acids  already  described.  The  amount  of  glucose  given  by 
this  hydrolysis  has  been  determined. 

Dextrinic  acid  and  its  salts,  and  also  the  dextrin  from  which  it  is 
derived,  unlike  maltodextrin  and  maltodextrinic  acid  A,  are  but  very 
slowly  hydrolysed  by  diastase.  After  many  hours'  treatment  at 
50 — 60°,  a  certain  limited  amount  of  change  takes  place,  the  resulting 
products  being  maltose  and  glucose  in  about  equal  proportions.  The 
glucose  is  not  derived  from  previously  formed  maltose,  since  it  is 
observed  when  a  malt-extract  absolutely  devoid  of  any  maltose- 
hydrolysing  power  is  employed. 

The  available  evidence  all  points  to  the  conclusion  that  the  stable 
dextrin  and  the  derivative  polysaccharide  acid,  dextrinic  acid,  are 
built  up  of  C^-,  and  not,  as  in  the  case  of  maltodextrin,  of  C^o-groups. 
The  dextrin  molecule  may  be  empirically  regarded  as  made  up  of 
39  CgHjyOj  groups  in  combination  with  a  terminal  CgH^^oOg  group  ; 
or,  more  correctly,  as  a  condensation  of  40  glucose  molecules,  with 
the  elimination  of  39HoO.  All  the  known  properties  of  these  sub- 
stances agree  with  the  view  that  their  constitution  may  be  expressed 
by  the  formulte  : 


Stable  dextrin.  Dextrinic  acid. 

The  paper  concludes  with   a   discussion  of  the  constitution  of  the 
starch  molecule  in  the  light  of  this  new  work. 


Discussion. 

Dr.  Armstroxg  expressed  the  opinion  that  the  formulae  suggested 
by  the  authors  conveyed  an  idea  of  instability  scarcely  in  accordance 
with  the  behaviour  of  the  compounds  in  question.  He  could  not  help 
thinking  that  their  structure  was  such  that  the  ordinarily  active 
groups  were  in  some  way  shielded  from  attack  or  rendered  unapproach- 
able. Obviously,  however,  much  more  had  to  be  learnt  on  such 
subjects.  The  complexity  of  the  starch  molecule  was  altogether 
remarkable  when  it  was  seen  that  in  plants  the  formation  of  starch 
took  place  with  extraordinary  facility,  and  apparently  under  very 
simple  conditions  :  thus  starch  could  be  detected  in  Spirogyra, 
originally  depleted  of  the  carbohydrate,  after  a  very  few  minutes' 
exposure  to  light.  It  was  most  important  to  obtain  further  infor- 
mation on   such  a  matter,  as  well  as  on  the  structure  of  the  starch 
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molecule  ;  he  was  glad,  therefore,  that  Dr.  Brown  was  also  studying 
the  problem  from  the  biological  side. 

Mr.  C.  F.  Cross  remarked  that  the  production  of  a  Cj-hydroxy- 
acid  under  the  conditions  of  the  authors'  experiments  would  add 
another  and  comparatively  simple  transition  from  hexose  to  pentose 
derivatives,  and  further  generalise  the  tendency  to  form  Cj-products — 
of  which  Isevulinic  acid  and  furfural  are  typical  examples,  but  con- 
trasted with  the  present  case  by  complete  elimination  of  alcoholic 
OH-groups.  It  would  be  important  to  determine  whether  a  C^-deriva- 
tive  were  actually  synthesised  or  the  one  C-atom  in  question 
eliminated  as  a  CO-derivative. 

Dr.  G.  Harris  Morris  said  that  the  authors'  account  of  the  action 
of  diastase  on  the  stable  dextrin  probably  explained  the  contradictory 
statements  which  had  been  made  by  different  observers  as  to  the 
formation  of  dextrose  from  maltose  under  the  action  of  the  enzymes 
of  germinated  and  ungerminated  cereals.  In  working  with  pure 
maltose  and  the  cold-water  extracts  of  several  cereals,  he  had  been 
unable  to  obtain  the  slightest  evidence  of  any  such  action  except  in 
the  case  of  maize,  but  others,  using  malt-extracts  and  starch-con- 
version products,  had  obtained  indications  of  the  formation  of  dex- 
trose. It  had  been  assumed  that  this  dextrose  was  formed  by  the 
hydrolysis  of  the  maltose  contained  in  the  starch-conversion  products, 
but  it  would  now  appear  that  it  resulted  from  the  action  of  the 
diastase  on  the  stable  dextrin,  and  that  his  conclusion  that  malt  con- 
tained no  enzyme  capable  of  hydrolysing  maltose  was  correct. 

Mr.  A.  K.  Ling,  in  commenting  on  the  observation  that  the 
dextrinic  acids  were  well  characterised  substances,  thought  it  was 
unfortunate  that  neither  they  nor  their  derivatives  were  crystalline. 
This  was,  perhaps,  rather  remarkable  in  the  case  of  the  acid  of  lowest 
molecular  weight.  He  was  glad  to  hear  that  the  authors  had 
convinced  themselves  that  the  so-called  stable  dextrin  was  a  cupric- 
reducing  substance.  Mr.  Baker  and  he  had  submitted  numerous  pre- 
parations of  this  dextrin  to  dialysis  and  fractional  precipitation  with 
aqueous  alcohol  for  several  months,  and  had  thus  obtained  a  final 
product  having  approximately  the  same  optical  and  reducing  powers 
as  that  observed  by  the  authors. 

Mr.  J.  F.  Briggs  asked  what  was  the  relation  between  the 
stable  dextrin  of  R  5*5  and  the  dextrin  tvhich  Dr.  Brown  formerly 
obtained  by  purification  by  means  of  mercuric  cyanide  :  the  latter  had 
practically  no  reducing  power. 

Mr.  Fenton  said  that  he  was  particularly  interested  in  the  C^-acid 
described  by  the  authors,  as,  in  conjunction  with  Mr.  Jackson,  he 
hoped  to  prepare  a  similar  acid  from  erythrose  by  the  hydrogen 
cyanide  reaction. 
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Dr.  Browx,  in  reply,  stated  that  the  constitution  of  these  reducing 
polysaccharides  can  perhaps  be  explained  in  the  simplest  way  by 
regarding  them  as  complexes  built  up  much  in  the  same  manner  as  the 
hexose  residues  of  maltose.  If  the  currently  accepted  explanation  of 
the  constitution  of  maltose  ever  requires  modification,  this  must  of 
course  modify  our  views  as  to  the  exact  mode  of  combination  of  the 
constituent  groups  of  the  polysaccharides. 

The  constitution  of  the  C-acid  is  at  present  occupying  the 
attention  of  the  authors.  He  agreed  with  Dr.  Morris  that  these 
observations  will  go  far  to  reconcile  the  conflicting  statements  with 
regard  to  the  formation  of  dextrose  from  starch  by  diastase. 

The  non-reducing  dextrins  obtained  in  the  older  experiments  by 
the  mercuric  cyanide  method  were  no  doubt  maltodextrinic  and 
dextrinic  acids. 

*16.  "  Propylbenzenesulphonic  acids."    By  Gerald  T.  Moody,  D.Sc. 

The  results  described  in  this  note  have  been  obtained  in  the  course 
of  an  investigation  on  isomeric  change  {Proc,  ISSS,  4,  77;  1892,  8, 
90,213,  214;  1895,  11,  48). 

Propylbenzene  readily  sulphonates  when  shaken  with  one  and  a  half 
times  its  own  volume  of  ordinaiy  sulphuric  acid,  and  the  product 
consists  almost  entirely  of  one  propylbenzenesulphonic  acid,  the  amide 
of  which  melts  at  109 — 110°.  This  sulphonamide,  on  oxidation  with 
potassium  permanganate,  yields  4-sulphonamidobenzoic  acid  (m.  p. 
280°),  showing  that  it  is  derived  from  propylbenzene-4-sulphonic  acid. 

Propylbenzene-3-sulphonic  acid  and  propyIbenzene-2-sulphonic  acid 
are  obtained  byreducing2-bromopropylbenzene-5('?3)-sulphonic  acid  and 
4-bromopropylbenzene-2-sulphonic  acid  respectively.  Propylbenzene- 
3-sulphonamide  melts  at  57°.  Px'opylbenzene-2-sulphonamide  yields 
2  sulphonamidobenzoic  acid  ("  saccharin,"  m.  p.  222°)  on  oxidation 
with  permanganate,  and  melts  at  128°.  This  melting  point  is 
identical  with  that  of  the  sulphonamide  of  the  second  acid  ob- 
tained in  small  quantity  on  direct  sulphonation,  and  is  much  higher 
than  either  that  recorded  by  R.  Meyer,  or  that  by  Claus  for  the 
sulphonamide  obtained  by  them  respectively  from  the  acid  which  they 
consider  to  be  propylbenzene-2-sulphonic  acid,  and  regard  as  one  of 
the  products  of  direct  sulphonation.  It  is  to  be  noted,  however,  that 
these  authors  do  not  appear  to  have  taken  the  precaution  of  purifying 
the  hydrocarbon  employed  by  them,  and  it  is  extremely  likely  that  the 
fuming  acid  used  gave  rise  to  disulphonic  acid. 

Propylbenzene-3-sulphonic  acid  and  propylbeDzene-2-sulphonic  acid 
do  not  undergo  isomeric  change  when  heated  for  several  hours  at  150°. 
The  stability  of  the  latter  acid,  compared  with   that  of  ethylbenzene- 
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2-sulphonic  acid,  which  is  converted  into  ethylbenzene-4-sulphonic  acid 
at  the  temperature  of  the  water-bath,  is  remarkable,  more  particularly 
when  considered  in  conjunction  with  the  fact  that  propylbenzene- 
2-sulphonic  acid  is  either  not  formed,  or,  if  formed  dii-ect,  is  produced 
only  in  small  quantity  by  the  direct  sulphonation  of  propylbenzene. 

The  author  proposes  next  to  investigate  the  products  of  sulphonation 
of  isopropylbenzene,  more  particularly  with  reference  to  Claus'  state- 
ment that  the  primary  product  is  the  parasulphonic  acid,  and  that 
this  is  converted  into  ortho-derivative  both  on  heating  at  the  tempera- 
ture of  the  water-bath  and  on  allowing  it  to  remain  for  10  weeks  in 
sulphuric  acid  solution. 

*17.    '•  The   chemistry  of  the   so-called  nitrogen  iodide." 

•'  Part  I.  The  preparation  and  properties  of  nitrogen  iodide." 
By  F.  D.  Chattaway  and  K.  J.  P.  Orton. 

Well-defined  crystals  of  nitrogen  iodide  have  been  obtained  by 
several  new  reactions.  They  are  best  produced  by  adding  ammonia 
to  a  solution  of  potassium  hypoiolite  containing  0"02  gram-molecule 
per  litre.  The  liquid,  after  remaining  clear  for  about  half  a  minute, 
slowly  deposits  glittering  needles,  which  are  copper-coloured  by 
reflected  and  red  by  transmitted  light.  These  crystals  have  a  specific 
giavity  of  3 '5,  are  dichroic,  and  probably  belong  to  the  orthorhombic 
system, 

"  Part  II.  The  action  of  reducing  agents  on  nitrogen  iodide." 
By  F.  D.  Chattaway  and  H.  P.  Stevens. 

All  ordinary  reducing  agents  rapidly  decompose  nitrogen  iodide 
being  themselves  oxidised,  whilst  hydrogen  iodide  and  ammonia  are 
formed.  The  quantity  of  reducing  agent  oxidised  is  found  in  every 
case  to  be  exactly  double  the  amount  equivalent  to  the  hydrogen 
iodide  produced. 

The  results  obtained  by  the  use  of  sodium  sulphite,  sulphurous  acid, 
arsenious  oxide,  antimonious  oxide,  stannous  chloride,  and  hydrogen 
sulphide  are  given  in  the  following  table  : 


Amount  of  reducing  agent 
oxidised  

Na.2S03 

H.3SO3 

A?203        SbaOa        SnClg 

HjS 

Amount  of  hydrioiic  acid 
simultaneously  produced. 

HI 

HI 

2HI          2HI           HI 

HI 

The  iodine  contained  in  nitrogen  iodide,  therefore,  behaves  towards 
reducing  agents  like  the  chlorine  contained  in  a  hypochlorite  and 
exerts  twice  its  normal  oxidising  action. 


18 

*'  Part  III.     The  composition  of  nitrogen  iodide."      By  F.  D. 
Chattaway. 

Scarcely  any  of  the  numerous  published  analyses  of  nitrogen  iodide 
agree,  those  of  the  same  observer  often  diffei-ing  widely.  It  is  usually 
stated  that  a  number  of  distinct  compounds  exist,  but  this  statement 
is  based  entirely  on  these  discordant  results,  and  is  unjustifiable,  for 
in  no  case  has  the  substance  analysed  been  shown  to  be  pure,  and  in 
no  case  has  the  reaction  on  which  the  analysis  is  based  been  thoroughly 
studied ;  two  reactions,  indeed,  must  always  have  occurred,  one 
of  which  has  been  overlooked.  A  method  of  analysis  has  now  been 
investigated,  and  the  conditions  necessary  for  a  single  reaction  to  take 
place  determined.  By  means  of  this  method,  specimens  prepared  by 
every  reaction  known  to  yield  nitrogen  iodide  have  been  analysed, 
weighed  quantities  of  the  dry  substance  being  employed  in  all 
important  cases. 

It  is  thus  proved  that  only  one  compound  exists,  and  that  this  has  a 
composition  represented  by  the  formula  NgHpTg.  The  molecular 
weight  and  the  manner  in  which  the  atoms  are  linked  together 
remain  to  be  settled  by  further  investigation. 

"  Part  IV.  The  action  of  light  on  nitrogen  iodide."  By  F.  D. 
Chattaway  and  K.  J.  P.  Orton. 

Nitrogen  iodide  suspended  in  ammonia  is  decomposed  both  by 
sunlight  and  by  artificial  light,  forming  nitrogen  and  hydrogen  iodide, 
the  latter  being  neutralised  by  the  ammonia^  N0H3T3  =  N^  +  3HL  At 
the  same  time,  a  very  small  quantity  of  the  compound  is  hydroly.sed, 
ammonia  and  ammonium  hypoiodite  being  formed,  XoH3l3  +  3H20  = 
2NH3  +  3H0I ;  2NH3  +  3H0I  +  KH3  =  3NH^0I.  The  ammonium  hypo- 
iodite, being  somewhat  unstable,  slowly  changes  into  ammonium  iodide 
and  ammonium  iodate,  3NH^0I  =  2NH  J  +  NH  JCX. 

Similar  actions  take  place  when  nitrogen  iodide  suspended  in  water 
is  exposed  to  light,  and  further,  the  hypoiodous  acid  and  a  portion  of 
the  hydrogen  iodide  interact,  with  the  result  that  nitrogen  is  evolved, 
and  iodine,  hydrogen  iodide,  and  ammonium  iodide  are  formed. 
Powdered  iodine,  when  placed  in  ammonia  and  exposed  to  light,  is 
partially  converted  into  nitrogen  iodide,  which  then  reacts  normally. 

"  Part  V.     The  action  of  alkaline  hydrates,  of  water,  and  of 

hydrogen  peroxide  on  nitrogen  iodide."    By  F.  D.  Chattaway 

and  K.  J.  P.  Orton. 

Solutions  of  alkaline  hydrates  rapidly  decompose  nitrogen  iodide, 

two  reactions  simultaneously  occurring  even  Avhen  light  is  completely 

excluded. 

The  chief  reaction  is  one  of  hydrolysis,  ammonia  and  an  alkaline 
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bypoiodite  being  produced.  These  hypoiodites,  however,  are  unstable, 
and  more  or  less  rapidly  change  into  iodides  and  iodates.  The 
equations  representing  the  action  of  potassium  hydroxide,  for  example, 
are  N2H3l3  +  3KOH  =  2NH3  +  3KOI  =  2NH3  +  2KI  +  KI03.  At  the 
same  time,  a  portion  of  the  nitrogen  iodide  always  breaks  down 
exactly  as  under  the  inOuence  of  light  (preceding  abstract),  yielding 
nitrogen  and  hydrogen  iodide,  which  combines  with  the  base  forming 
the  iodide.  Solutions  of  ammonia  or  hydi'oxides  of  the  alkaline 
earth  metals  act  similarly. 

"Water  causes  an  analogous  decomposition,  but  in  this  case  the 
hypoiodous  acid  formed  in  the  hydrolysis  decomposes  the  hydrogen 
iodide  produced,  liberating  iodine.  The  action  of  water  on  nitrogen 
iodide  is  rendered  more  rapid  by  the  presence  of  basic  oxides,  and  of 
salts,  such  as  iodides  and  carbonates,  which  can  combine  or  react  with 
the  hypoiodous  and  hydriodic  acids  formed. 

Hydrogen  peroxide  dissolved  in  a  solution  of  potassium  hydrate 
rapidly  decomposes  nitrogen  iodide,  ammonia,  potassium  iodide,  and  a 
trace  of  potassium  iodate  being  produced,  whilst  oxygen  mixed  with 
a  little  nitrogen  is  evolved.  The  nitrogen  iodide  first  reacts  with 
the  potash  as  if  it  alone  were  present,  being  hydrolysed  to  am- 
monia and  potassium  hypoiodite,  but  at  the  same  time  breaking 
down  partially  into  nitrogen  and  hydrogen  iodide.  A  very  small 
quantity  of  the  hypoiodite  is  transformed  into  iodide  and  iodate,  but 
the  greater  part  reacts  with  the  hydrogen  peroxide,  liberating  oxygen 
and  being  converted  into  iodide  thus,  KOI  +  H.,0.,  =  KI  +  0.,  +  H.^O. 
If  a  solution  of  hydrogen  peroxide  alone  be  added  to  nitrogen  iodide, 
the  water  hydrolases  the  compound  and  a  similar  action  ensues, 
whilst  iodine  is  set  free  by  a  further  action  of  hydrogen  peroxide  on 
the  hydrogen  iodide  remaining  uncombined. 

"  Part  VI.      The   action  of  acids   on    nitrogen  iodide."     By 
F.  D.  Chattaway  and  H.  P.  Stevens. 

Dilute  acids,  when  added  to  nitrogen  iodide  suspended  in  water, 
first  induce  hydrolysis  of  the  compound,  hypoiodous  acid  is  liberated 
together  with  ammonia,  which  combines  with  the  acid  added,  NgHgIg 
+  acid +  3H20  =  (2NH3  + acid) +  3H0I.  The  further  action  depends 
on  the  nature  of  the  acid  used.  If  acids  be  employed  such  as  sulphuric, 
phosphoric,  boric,  or  acetic,  on  which  hypoiodous  acid  has  no  effect,  a 
rapid  change  into  hydrogen  iodide  and  iodic  acid  occurs,  the  foi'mer 
being  immediately  oxidised  by  a  portion  of  the  latter  and  iodine 
liberated,  15H0I  =  10HI  +  5HIO3  =  6l2  +  6H,O  + 3HI0o.  If,  how- 
ever, the  acid  used  reacts  with  hypoiodous  acid,  decomposition 
occurs,  the  nature  of  the  final  products  depending  on  the  acid 
employed.     With  hydriodic   acid,   for  example,    iodine  is   liberated, 
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one  half  coming  from  the  nitrogen  iodide  and  one  half  from  the  acid, 
HOI  +  HI  =  Io+ HoO  ;  with  hydrochloric  acid,  iodine  monochloride  is 
produced,  HOI  +  HCl  =  ICl  +  HoO  ;  whilst  with  hydrocyanic  acid, 
cyanogen  iodide  is  formed,  HOI  +  HNC  =  INC  +  H.^O. 

In  addition  to  this  main  action,  it  is  found  that  when  any  acid 
except  hydriodic  or  hydrocyanic  acid  is  added  to  nitrogen  iodide, 
light  being  excluded,  a  variable  amount,  depending  on  the  strength  of 
the  acid,  tScc,  decomposes  exactly  as  it  does  under  the  influence  of 
light  yielding  nitrogen  and  hydrogen  iodide  ;  this  hydrogen  iodide 
then  reacts  with  some  of  the  hypoiodous  acid  formed  in  the  hydrolysis, 
liberating  iodine. 

"  Part  VII.     Theory  of  the  formation  and  reactions  of  nitrogen 
iodide."    By  F.  D.  Chattaway  and  K.  J.  P.  Orton. 

In  the  formation  of  nitrogen  iodide  from  iodine  and  aqueous 
ammonia,  the  iodine  is  first  converted  into  equivalent  quantities  of 
ammonium  iodide  and  ammonium  hypoiodite,  I.-,  +  2NH^0H  =  NH^I  + 
XH^OI  +  HoO  ;  the  greater  part  of  the  latter  is  then  transformed  into 
nitrogen  iodide,  which  separates  as  a  solid,  SNH^OI  =  N0H3I3 + 
NH^OH  +  2HoO,  but  a  small  portion  always  remains  unchanged. 
With  iodine  monochloride,  similar  actions  occur,  ammonium  chloride 
and  hypoiodite  being,  however,  the  first  products,  ICl  +  2]SfH^0H  = 
NH^Cl  f  NH^OI  +  H.,0.  If  a  solution  of  sodium  or  potassium 
hypoiodite  be  treated  with  a  solution  of  ammonia,  a  partial  con- 
version into  the  ammonium  salt  pi'ecedes  the  deposition  of  nitrogen 
iodide,  K0I  +  NH^0H  =  XH^I  +  KOH.  Solutions  of  ammonia  kept 
in  contact  with  nitrogen  iodide  are  found  to  contain  ammonium 
hypoiodite,  the  concentration  increasing  with  the  concentration  of  the 
ammonia  and  with  the  temperature.  Nitrogen  iodide  is  therefore 
formed  from  ammonium  hypoiodite  by  a  reversible  action.  This  is 
found  to  be  in  accordance  with  the  law  of  mass  action  if  the  concen- 
tration of  the  electrolytically  dissociated  ammonium  hydroxide, 
NH^OH,  and  not  the  total  concentration  of  the  ammonia,  NH3,  be 
considered. 

The  experimental  evidence  so  far  seems  to  point  to  the  conclusion 
that  nitrogen  iodide  bears  to  ammonium  hypoiodite  a  relation  similar 
to  that  which  the  amide  bears  to  the  ammonivim  salt  of  an 
acid.  The  constitution  of  the  compound,  however,  is  still  doubtful. 
The  simplest  explanation  of  its  chemical  behaviour  is  found  in 
formulae  such  as  NH3,Nl3  or  NHgljNHIo,  which  represent  each 
iodine  atom  as  monovalent  and  directly  connected  with  nitrogen. 
It  is  certain  that  neither  iodine  nor  hydrogen  iodide  is  present  in 
loose  molecular  combination  such  as  occurs  in  periodides  or  acid 
iodides. 
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Discussion. 

Dr.  Armstrong  pointed  out  that,  from  an  indexer's  point  of  view,  it 
Avas  most  important  not  to  multiply  papei's  unduly,  and  expressed  the 
opinion  that  the  four  papers  submitted  by  Messrs.  Chattaway  and 
Orton  should  be  entered  under  the  one  simple  title,  "  Nitrogen  Iodide"  ; 
only  two  entries  would  then  be  required,  in  place  of  eight,  in  the 
authors'  index. 

In  view  of  Dr.  Chattaway's  explanation  that  the  error  in  the 
analyses  communicated  in  his  previous  paper  was  due  to  exposure  to 
light,  it  was  worth  noting,  perhaps,  that  chemists  wei'e  not  sufficiently 
careful  in  excluding  light  :  for  years  past  he  had  been  in  the  habit  of 
brominating  benzenoid  hydrocarbons  in  the  photographic  dark  room, 
with  the  result  that  products  were  obtained  which  were  entirely  free 
from  the  instating  odour  of  benzyl  derivatives,  and  might  be  taken 
into  a  drawing-i'oom  without  hesitation. 

Dr.  Scott  referred  to  the  much  larger  yield  obtained  when  the 
iodine  employed  was  dissolved  in  a  solution  of  potassium  iodide,  and 
asked  whether  the  substance  so  prepared  was  free  from  potassium 
compounds,  and,  bearing  in  mind  Bunsen's  formula,  NHg.NIg,  for 
nitrogen  iodide,  whether  it  was  not  probable  that  some,  or  even  the 
whole,  of  the  NHg  might  be  replaced  by  compounds  such  as  KI,  giving 
rise  to  substances  such  as  KIjNIg.  He  also  pointed  out  that  none  of 
the  reactions  described  by  the  authors  accounted  for  the  large  quantity 
of  iodine  set  fx'ee  when  nitrogen  iodide  was  treated  with  water  at  a 
temperature  of  50 — 60°,  a  process  employed  by  Stas  for  the  prepara- 
tion of  pure  iodine  in  large  quantity  and  with  perfect  safety. 

The  President  remarked  that  Guyard  had  suggested  the  employ- 
ment of  nitrogen  iodide  as  an  actinometer,  so  that  the  decomposition  in 
light  had  been  observed  already.  This  decomposition  was  interesting, 
as  it  led  to  the  inference  that  the  iodide  was  an  endothermic 
substance. 

Dr.  Chattaway,  in  reply,  said  that  a  full  reference  to  Guyard's 
work  was  given  in  the  paper.  The  authors  were  of  opinion  that  they 
had  settled  finally  the  composition  of  nitrogen  iodide,  because  every 
analysis  made  subsequent  to  the  recognition  of  the  causes  of  error 
confirmed  it.  The  whole  behaviour  of  the  substance  was  in  complete 
accord  with  this  composition,  and  every  reaction  could  be  interpreted 
quantitatively. 

The  authors'  results  explained  completely  Stas'  process  for  the 
purification  of  iodine.  When  nitrogen  iodide  is  decomposed  by  water, 
two  reactions  had  been  shown  to  occur  simultaneously  and  to  an 
approximately  equal  extent  :  a  part  hydrolysed  forming  hypoiodous 
acid   and   ammonia,    a   part    decomposed    into    hydrogen   iodide  and 
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nitrogen,  and  the  hydrogen  iodide  and  hypoiodous  acid  interacted 
liberating  90 — 95  per  cent,  of  the  total  iodine.  Slight  explosions, 
however,  were  always  liable  to  occur,  and  the  process  consequently 
was  dangerous.  No  evidence  had  been  obtained  of  the  existence  of 
potassium  compounds  such  as  those  suggested  by  Dr.  Scott. 

18.  "An  isomeride  of  amarine."      By  H.  Lloyd  Snape,  D.Sc,  Ph.D., 

and  Arthur  Brooke,  Ph.D. 

From  the  distillation  products,  and  also  from  the  mother  liquors 
obtained  by  the  action  of  ammonium  cyanide  upon  benzaldehyde,  the 
authors  have  isolated  a  new  base  isomeric  with  amarine  and  melting 
at  198°.  It  forms  salts  with  1  equivalent  of  acids,  forms  a  silver 
derivative  containing  1  atomic  proportion  of  the  metal,  and  by  dis- 
tillation yields  lophine. 

19.  "The   action  of   chlorosulphonic  acid   on  paraffins  and   other 

hydrocarbons."     By  Sydney  Young,  D.Sc,  F.R.S. 

In  a  paper  by  Dr.  F.  E.  Francis  and  the  author  [Trans.,  1898, 
73,  932)  it  was  shown  that  fuming  nitric  acid,  at  the  temperature  of 
a  water-bath,  acts  far  less  energetically  on  normal  paraffins  than  on 
iso-paraffins,  methyl  derivatives  of  the  polymethylenes  or  aromatic 
hydrocarbons,  and  that,  generally,  the  action  is  more  rapid  on  hydro- 
carbons which  contain  a  CH-group  than  on  others. 

Similar  results  have  now  been  obtained  with  chlorosulphonic  acid 
at  the  ordinary  temperature,  and  it  is  shown  that  this  reagent  may 
be  used  for  removing  small  quantities  of  isoparaffins  and  methyl 
derivatives  of  the  polymethylenes  from  the  normal  paraffins  separated 
from  petroleum  by  fractional  distillation. 

20.  "  Derivatives  of  dihenzylmesitylene."     By  W.  H.  Mills  and 
Thomas  H.  Easterfield. 

With  the  object  of  synthesising  hydrocarbons  of  the  types 


and 


the  authors  have  studied  the  benzoylation  of  mesitylene.  Dibenzoyl- 
mesitylene  has  been  described  by  Louise  {Ann.  Chim.  Phys.,  1885, 
[vi],  6,  191),  but  its  isolation  is  difficult  under  the  conditions  em- 
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ployed  by  him.  A  good  yield  of  the  compound  is  obtained,  however, 
by  the  interaction  of  benzoyl  chloride  with  mesitylene  at  low  tem- 
peratures in  presence  of  much  aluminium  chloride.  It  is  readily 
reduced  by  zinc  dust  and  alcoholic  potash,  forming  dihydroxydibenzyl- 
mesitylene,  CgHMe3(CHPh'OH)2,  a  thick  oil  boiling  at  326—330°  at 
50  mm.  pressure. 

Dihenzylniesitylene  is  obtained  from  the  secondary  alcohol  by  pro- 
longed reduction  with  zinc  dust  and  alcoholic  potash  or,  more  conve- 
niently, by  boiling  the  diketone  with  hydriodic  acid  and  phosphorus. 
Dibenzylmesitylene  is  sparingly  soluble  in  cold,  easily  in  hot  alcohol, 
from  which  it  crystallises  in  well-defined  prisms.  It  melts  at  89°  and 
boils  at  280°  under  a  pressure  of  30  mm.  Its  vapour  density  agrees 
with  that  required  for  the  formula  C^gll.,^.  This  dibenzylmesitylene 
differs  from  that  described  by  Louise  {loc,  cit),  which  melted  at  131° 
and  was  sparingly  soluble  in  hot  alcohol.  It  is  not  improbable  that 
the  latter  is  a  tribenzylmesitylene,  and,  as  analysis  alone  cannot 
settle  this  pointy  Louise's  experiments  are  being  repeated. 

When  dibenzoylmesitylene  is  oxidised  in  sealed  tubes  with  dilute 
nitric  acid  at  140°,  it  is  almost  completely  converted  into  two  isomeric 
dihenzoyluvitic  acids  ;  a  small  quantity  of  dihenzoylmesitylenic  acid 
is  formed  at  the  same  time.  The  latter  may  be  precipitated  from  a 
solution  of  the  mixed  sodium  salts  and  sodium  acetate  by  dilute  acetic 
acid,  and  the  uvitic  acids  from  the  mother  liquor  by  hydrochloric  acid. 
On  treatment  with  methylic  alcohol  and  hydrogen  chloride,  the  crude 
dihenzoyluvitic  acids  yield  two  isomeric  methylic  salts.  One  of  these 
is  crystalline,  melts  at  248°,  and  is  sparingly  soluble  in  alcohol ;  the 
other  is  oily  and  easily  soluble.  On  hydrolysis,  the  crystalline  ethereal 
salt  yields  an  acid  melting  at  262° ;  the  isomeric  acid  from  the  oily 
salt  melts  at  210^.  The  acid  of  higher  melting  point  is  .the  more 
easily  etherified. 

The  mixture  of  dihenzoyluvitic  acids  is  oxidised  by  alkaline  per- 
manganate to  a  dibenzoyltrimesic  acid,  which  crystallises  from  dilute 
hydrochloric  acid  in  minute  rosettes  melting  at  245°.  Its  salts,  with 
the  exception  of  the  silver,  copper,  lead,  and  ferric  compounds,  are 
easily  soluble. 

The  action  of  condensing  agents  on  these  compounds  is  being 
investigated. 

21.  "  On    pseudocampholactone    and    pseudolauronolic   acid."      By 
Frederick  H.  Lees  and  W.  H.  Perkin,  jnn. 

In  a  previous  communication  {Proc,  1898,  14,  HI),  the  authors 
showed  that,  when  camphoric  anhydride  is  treated  in  chloroform  solu- 
tion with  aluminium  chloride  at  ordinary  temperature,  there  is  formed , 
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besides  isolauronolic  acid,  a  new  lactone,  CjHj^O,,  isomeric  with 
campholactone  and  named  pseudocampholactone.  On  hydrolysing  this 
with  baryta,  a  syrupy  acid,  CgH^gOg,  was  obtained  ;  this  eventually 
solidified,  and  has  been  found  to  consist  of  two  isomeric  acids,  CgH^gOg, 
melting  respectively  at  109°  and  152°. 

Pseudocampholactone  readily  interacts  with  phosphorus  penta- 
bromide,  and  on  pouring  the  product  into  methylic  alcohol,  methylic 
hromodihydro-\^-lauronolate,  CgH^^Br'COoMe,  is  obtained  ;  this  boils  at 
160 — 165°  at  35  mm.,  and  when  digested  with  diethylaniline  yields 
r/iethi/lic-\p-lauronolate,  which  boils  at  212 — 213°  at  751  mm.  pressure. 

xp-Lauronolic  acid,  CgHj^'  CO^H,  obtained  by  hydrolysing  its  methylic 
salt,  is  a  colourless  oil  boiling  at  147 — 149°  at  20  mm. ;  it  is  slightly 
laevorotatory  and  is  an  unsaturated  acid,  as  its  solution  in  sodium 
carbonate  instantly  reduces  permanganate.  On  digestion  with  33  per 
cent,  sulphuric  acid,  it  is  converted  into  pseudocampholactone.  This 
new  acid  is  of  special  interest,  because  it  is  isomeric  -with  lauronolic, 
isolauronolic,  campholytic,  and  allocampholytic  acids,  and  the  authors 
consider  it  probable  that  the  relationship  between  campholactone  and 
lauronolic  acid  and  pseudocampholactone  and  pseudolauronolic  acid 
may  be  represented  by  the  formulae 
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Isolauronolic  acid  is  not  obtained  when  a  solution  of  camphoric 
anhydride  in  chloroform  is  left  in  contact  with  aluminium  chloride  for 
sevei'al  days,  but  in  its  place  two  new  acids  are  formed  :  a  crystalline 
saturated  acid,  CgHjgO,,  melting  at  76 — 77°,  and  a  liquid  unsaturated 
acid.  These  acids,  as  well  as  i//-lauronolic  acid,  are  being  submitted  to 
careful  investigation,  the  results  of  which  the  authors  hope  soon  to  be 
able  to  communicate  to  the  Society. 
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22.  <'Nitrocainplior   as   an    example  of  dynamic   isomerism."      By 
T.  Martin  Lowry,  B.Sc. 

As  has  been  pointed  out  in  a  previous  communication  {Proc,  1898, 
14,  152),  the  rotatory  power  of  both  nitrocamphor  and  77-bromonitro- 
camphor  varies,  not  only  when  different  solvents  are  used,  but  also 
with  time,  and  this  may  be  regarded  as  proof  that  the  normal  and 
pseudo-forms  of  these  substances  are  isodynamic,  the  change  of 
structure  being  attended  with  a  change  of  rotatory  power  in  the 
freshly-prepared  solutions.  The  change  of  rotatory  power  of  nitro- 
camphor has  been  studied  in  fifteen  different  solvents ;  it  usually 
extends  over  a  period  of  a  few  hours  or  days,  but  at  higher  tempera- 
tures, or  in  presence  of  a  trace  of  piperidine  or  of  sodium  ethylate, 
takes  place  almost  instantaneously ;  on  the  other  hand,  a  solution  in 
chloroform  can  often  be  kept  in  a  labile  state  during  several  days, 
which  is  perhaps  an  indication  that  the  change  is  due  to  the  presence 
of  some  third  substance.  Equilibrium  is  reached  in  the  case  of  both 
nitrocamphor  and  7r-bromonitrocamphor  when  about  6  per  cent,  of  the 
substance  in  solution  is  in  the  pseudo-form. 

The  author  advances  the  opinion  that  the  changes  of  rotatory  power 
which  take  place  in  freshly-prepared  solutions  of  many  of  the  sugars 
are  also  due  to  the  occurrence  of  isodynamic  change,  and  not  to  the 
formation  of  hydrates,  as  has  usually  been  assumed.  In  the  case  of  glu- 
cose and  of  lactose,  both  isodynamic  foi-ms  appear  to  have  been  isolated 
in  an  anhydrous  state  ;  when  dissolved  in  water  they  pass  to  a  condi- 
tion of  equilibrium  in  exactly  the  same  manner  as  has  been  found  to 
be  the  case  with  the  isodynamic  forms  of  7r-bromonitrocamphor. 

The  bearing  of  the  observations  made  with  nitrocamphor  on  the 
general  problem  of  dynamic  isomerism  is  discussed  in  the  concluding 
sections  of  the  paper.  The  author  hopes  to  extend  this  method  of 
investigation  to  cyanocamphor  and  isonitrosocamphor,  and  to  other 
optically  active  substances  which  may  conceivably  give  rise  to  dynamic 
isomerides. 


23.  "  Position-isomerism  and  optical  activity :  the  methylic  and 
ethylic  salts  of  benzoyl-  and  of  ortho-,  meta-,  and  para-toluyl- 
malic  acid."  By  Percy  Frankland,  F.R.S.,  and  Frederick 
Malcolm  Wharton. 

In  continuation  of  their  work  on  the  influence  of  position-isomerism 
on  optical  activity,  the  authors  have  prepared  and  examined  the  fol- 
lowing compounds.  The  rotation  of  each  compound  was  determined 
at  temperatures  ranging  from  20 — 137^,  The  results  may  be  sum- 
marised as  follows. 
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ethylic  malate. 
d      20';4'  =  1-2301    [oP-    =-   6-8i' 

Methylic  benzoylnialate. 
d      2174°  =  1-2121    [a]f-     =-    5-62' 
d      9974°  =  1-1395   [o]f     =-11-56'- 
rfl37-574°  =  l-1037    [o]J;^'-5  =  -13-64' 

Methylic  orthotoluylmalate. 
U      2374'  =  1-1909   [o]^      =-   8-9r 
d      9874°  =  1-1181    [aff    =-12-40'' 
d    13574°  =  l-0822   [a]f^    =-1409= 

Methylic  metatoluylmalate. 
d      2074'=1-1925   [a]f    =-    6-34=' 
d      9974=  =  1-1127    [a]f     =-n-73' 
d    13674=  =  l-0753    [a]i/«=   =-13-49  = 

Methylic  paratoluylmalate. 
d  18-574'  =  1-1957    [af^'^' =  -   3-14' 
d      9974°  =  1-1088    [a]f     =-    8-33= 
d    13674=  =  l-0688    [af'^'   =-10-14= 


d 


Ethylic  malate. 
2074=  =  1-1340    [aW    =-10 
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Ethylic  benzoylnialate. 
d      2l74''  =  l-1561   [a]f'    =-   3-87' 
d      9874=  =  1-0759   [a]f    =-   9-84' 
d    13774°  =  l-0349    [a]^^"^  =-12-08* 

Ethylic  orthotoluylmalate. 
d      2174°  =  1-1391    [a]f    =-   6-25* 
d    10074°  =  10714   [a]»'0°  =-10-38' 
d    136=/4°  =  1-0405    [ajisr  =-l2-01'' 

Ethylic  metatoluylmalate. 
d      2174°  =  1-1371    [a]2i'     =-    4-67* 
d  99-574=  =  l-0603   [o]^-^'-  =-   Q-QB' 
rfl37-5=/4=  =  l-0229    [aP^^7-5=^  -11-66' 

Ethylic  paratoluylmalate. 
d      2074°  =  1-1382   [a]f    =-   0-22' 
d      9974°  =  1-0513   [o]»9'    =-    5-55' 
d    13674'  =  1-0106   [a]i^36=  =_    7.3i» 


Thus  the  Ifevorotation  of  ethylic  malate  is  diminished  by  the  intro- 
duction of  all  the  acidyl  groups  in  question.  The  Isevorotation  of 
methylic  malate  is  also  depressed  by  the  introduction  of  the  benzoyl, 
meta-  and  para-toluyl  groups,  but  raised  by  that  of  the  orthotoluyl 
group.  At  20^  the  depressing,  or  dextrorotatory,  influence  of  the 
several  groups  follows  in  the  order,  para-toluyl]>benzoyl>-meta- 
toluyl^orthotoluyl,  both  in  the  case  of  the  methylic  and  ethylic 
compounds.  At  a  high  temperature  (136°),  on  the  other  hand,  the 
sequence  of  the  dextrorotatory  influences  of  these  groups  is  para- 
toluyl>metatoluyl>benzoyl>-orthotoluyl  in  the  case  of  methylic 
malate,  and  paratoluyl>metatoluyl>-orthotoluyl  or  benzoyl  (practi- 
cally identical)  in  the  case  of  ethylic  malate.  In  all  cases,  therefore,  the 
dextrorotatory  influence  of  the  acidyl  groups  in  question  is  more  pro- 
nounced on  the  ethylic  than  on  the  methylic  compound. 


24.  "  Some  regularities  in  the  rotatory  power  of  homologous  series 
of  optically  active  compouuds."     By  Percy  Fraukland,  F.R.S. 

The  author  endeavours  to  explain  the  results  obtained  in  the  pre- 
vious paper  (Percy  Frankland  and  "Wharton)  by  adducing  evidence 
that  methylic  and  ethylic  malates  both  exist  as  associated  molecules, 
and  that  methylic  is  more  associated  than  ethylic  malate.  It  is 
suggested  that  the  lower  Irevorotation  of  methylic  as  compared  with 
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that  of  ethylic  malate,  is  due  to  the  greater  degree  of  association  of 
the  former,  and  that,  in  the  unassociated  state,  the  Isevorotation  of 
the  methylic  salt  would  be  the  greater.  The  acidyl-malates  are  pro- 
bably much  less,  if  not  entirely,  unassociated,  hence  the  invariably 
greater  Ifevorotation  of  the  methylic  acidyl-malate  as  compared  with 
that  of  the  corresponding  ethylic  derivative.  The  author  reviews  a 
large  number  of  other  homologous  series  of  optically  active  compounds, 
and  investigates  the  degree  of  association  of  each  term  with  the  aid  of 
Traube's  method  of  calculating  molecular  volume.  From  this  investi- 
gation, it  would  appear  that  the  striking  phenomenon  of  a  maximum 
rotation  occurring  within  an  homologous  series  may  probably  be 
accounted  for,  in  some  cases,  by  the  greater  degree  of  association 
occurring  in  the  initial  terms,  this  association  leading  to  the  rotatory 
power  actually  observed  being  less  than  that  possessed  by  the  un- 
associated substance.  In  such  cases,  when  a  substitution  is  effected 
which  does  away  with  association,  the  maximum  rotation  within  the 
series  also  disappears.  Thus  the  malates  exhibit  a  maximum  rotation 
at  the  propylic  term,  whilst  in  the  substituted  malates  the  maximum 
disappears.  In  other  cases,  the  existence  of  a  well-defined  maximum 
rotation  within  an  homologous  series  would  not  appear  to  admit  of 
explanation  in  this  manner.  Such  maxima  occur  in  all  well-authenti- 
cated cases  at  about  the  butylic  term  of  the  homologous  series,  and  the 
author  suggests  that  this  may  be  due  to  stereochemical  causes,  as  the 
occurrence  of  some  irregularity  in  the  rotation  might  be  anticipated  at 
the  point  where  a  growing  chain  attached  to  the  asymmetric  carbon 
atom  attains  such  a  magnitude  that  the  chain  has  doubled  on  itself, 
that  is,  when  it  contains  about  5  carbon  atoms.  It  is  suggested  that 
the  same  stereochemical  cause  may  affect  other  physical  properties, 
and  that  the  greater  tendency  to  association  of  the  initial  terms  of 
an  homologous  series  may  be  dependent  on  space  conditions. 

25.  "On  brasilin  and  haematoxylin."     By   A.   W.    Gilbody  and 
W.  H.  Parkin,  jnn. 

During  the  last  three  years,  the  authors  have  been  investigating 
these  important  natural  colouring  matters,  and  now  give  a  short 
abstract  of  the  results  obtained,  in  order  that  they  may  reserve  the 
further  study  of  the  various  decomposition  products  which  they  have 
prepared  for  the  first  time. 

Trimethylh-asilin,  OH*  C^gHjQ0(0Me)3,  when  oxidised  under 
certain  conditions  with  chromic  acid,  yields  trimethylhrasilone, 
OH*  CjgHg02(OMe)3,  which  crystallises  in  straw-coloured  needles, 
melts  at  191°,  and  at  a  somewhat  higher  temperature  loses  IHoO, 
forming    dehydrotriinethylbrasilone,    OH- C\gHgO(OMe)3.       This   crys- 
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tallises  in  colourless  needles,  melts  at  198°,  and  when  treated 
with  acetic  anhydride  is  converted  into  an  acetyl  compound 
OAc"C^^HgO(OMe)3,  which  melts  at  176°,  and  is  probably  identical 
with  the  substance  which  Herzig  {Monats.,  1895,  16,  913)  obtained  by 
oxidising  acetyltrimethylbrasilin. 

Nitric  acid  oxidises  ti'imethylbrasilone,  forming  nitroparamethoxy- 
salicylic  acid  (m.  p.  232°)  and  a  substance  represented  probably  by 
the  formula  Cj^Hg05(OMe)o ;  the  latter  crystallises  in  yellow  needles, 
yields  an  acetyl  compound,  reacts  with  phenylhydrazine  and  para- 
bromophenylhydrazine,  and  is  characterised  by  forming  an  intense 
purple  solution  in  dilute  alkalis.  If  this  purple  solution  is  gently 
warmed,  decomposition  sets  in,  with  the  production  of  paramethoxy- 
salicylic  acid  (m.  p.  157°)  and  two  neutral  substances,  which  melt  at 
118°  and  206°,  and  which,  on  analysis,  give  numbers  agreeing  with 
those  required  for  the  formula  C^^Hj^Og  and  0^2^140^  respectively. 

From  the  mother  liquors  obtained  during  the  preparation  of  ti'i- 
methylbrasilone, the  following  substances  have  been  isolated  in  small 
quantities,  (a)  A.  substance  crystallising  in  colourless  needles  and 
melting  at  183°.  This  has  not  yet  been  analysed,  (b)  A  substance 
crystallising  in  colourless  crystals,  melting  at  210°,  and  giving  with 
ferric  chloride  an  intense  violet  coloration  ;  the  analysis  gave 
numbers  agreeing  with  those  required  for  the  formula  CgHj^^O^.  (c)  A 
substance  melting  at  155°,  which  crystallises  from  water  in  colour- 
less needles,  and  appears  to  be  a  lactone  of  the  formula  C^-H^gOg. 
This  lactone,  on  oxidation  with  permanganate,  yields  a  dibasic  acid, 
CjqHjq03(COoH)2,  which  melts  at  200 — 203°  with  decomposition,  due 
to  the  formation  of  the  anhydride.  When  this  dibasic  acid  is  heated 
with  hydrochloric  acid  at  160°,  it  is  decomposed  with  elimination  of 
carbon  dioxide,  and  on  extracting  the  solution  with  ether,  beautiful, 
colourless  prisms  are  obtained,  which  melt  at  1 04°,  and  consist  of  pure 
catechol ;  it  thus  appears  probable  that,  in  addition  to  the  resorcinol 
ring,  brasilin  contains  that  of  catechol. 

When  trimethylbrasilin  is  oxidised  with  permanganate,  it  yields 
an  acid  melting  at  129  "5°,  which  apparently  has  the  constitution 
CjoHg03(OMe)(COoH),  and  which,  on  fusion  with  potash,  gives  an  oil 
which  shows  all  the  characteristic  reactions  of  resorcinol.  This  acid, 
on  oxidation  with  sodium  hypobromite,  is  converted  into  an  acid  re- 
presented probably  by  the  formula  CjqHjqOq,  and  this,  on  further 
oxidation  with  permanganate,  gives  an  acid,  CgHgOg,  which  melts  at 
about  225°  with  decomposition. 

When  tetramethylhcematoxylin,  0H*CjQH90(0Me)^,  is  oxidised  with 
chromic  acid,  it  yields  tetramethylhcematoxylone,  OH'C^gH^O./OMe)^, 
which  melts  at  about  1 70°  with  decomposition.  When  heated  with 
acetic     anhydride,     it    yields    acetyldehydrotetramethylhcematoxylone, 
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0Ac'C\gH50(0Me)^,  which  crystallises  in  colourless  needles,  melts  at 
194°,  and  is  probably  identical  with  a  compound  melting  at  191 — 192*^, 
which  Herzig  (loc.  cit.)  obtained  by  oxidising  acetyltetramethylh£emat- 
oxylin. 

When  oxidised  with  nitric  acid,  tetramethylhsematoxylone  behaves 
in  the  same  way  as  trimethylbrasilone,  yielding  a  substance  which  crys- 
tallises in  yellow  needles,  and  dissolves  in  alkalis  with  a  purple  colour. 
This  substance  is  being  investigated,  as  also  are  several  substances 
•which  have  been  obtained  from  the  mother  liquors  obtained  during 
the  preparation  of  tetramethylbjematoxylone.  One  of  the  latter 
compounds  crystallises  from  water  in  colourless  needles,  melts 
at  214°,  and  on  analysis  gives  numbers  agreeing  with  those  required 
for  the  formula  C9HioOo(COoH)2. 

The  authors  hope,  by  the  examination  of  all  these  new  substances, 
to  obtain  results  which  will  enable  them  to  assign  formulae  to  brasilin 
and  hfematoxylin,  and  they  are  continuing  the  investigation  with 
the  aid  of  Mr.  H.  Hibbert,  B.Sc,  who  has  already  afforded  much 
assistance  in  examining  tetramethylhsematoxylone. 
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since    then  and   at  present   engaged  as  a  Chemist  in  the  Analytica 
Laboratory  and  Works  of  Messrs.  Allison  of  Hull. 

John  M.  Thomson.  Herbert  Jackson. 

William  Ramsay.  Morris  W.  Travers. 

Patrick  H.  Kirkaldy.  John  Muter. 

A.  H.  M.  Muter. 

Estcourt,  Harry  Estcourt, 

Hayesleigh,  Old  Trafford,  Manchester. 
Assistant  Analyst,  City  Analyst's  Laboratory,  20,  Albert  Square, 
Manchester.  I  have  studied  on  the  Science  side  at  the  Manchester 
Grammar  School  and  attended  classes  at  the  Municipal  Technical 
School.  In  the  year  1890,  I  became  a  pupil  in  the  Laboratory  of  the 
City  Analyst  of  Manchester,  and  since  then  have  had  the  opportunity 
of  gaining  a  very  varied  experience  in  the  analysis  of  all  kinds  of 
Food  and  Drugs,  and  commercial  products.  In  1895,  I  was  Junior 
Assistant,  with  charge  of  pupils.  I  at  present  hold  the  position  of 
Senior  Assistant,  and  have  control  of  the  Laboratory  in  the  absence 
of  my  uncle,  Mr.  Charles  Estcourt. 

C.  Estcourt.  Francis  Jones. 

J.  Carter  Bell.  R.  L.  Taylor. 

William  Thomson.  Jas.  Grant. 

Fairweather,  Ernest  Barratt, 

King's  College  Hospital,  Lincoln's  Inn  Fields. 
Head  Pharmacist  and  Teacher  of  Practical  Pharmacy  in  King's 
College  Hospital.  Studied  Theoretical  and  Practical  Chemistry  and 
Physics  under  the  late  Mr.  J.  Woodland,  F.C.S.,  and  Mr.  T.  A. 
Ellwood,  F.I.C.  Is  desirous  of  obtaining  the  Publications  of  the 
Society  and  consulting  the  Library. 

John  M.  Thomson.  T.  A.  Ellwood. 

Herbert  Jackson.  Patrick  H.  Kirkaldy. 

C.  G.  Moor.  W.  D.  IlaUihurton. 

Pry,  George  Cecil, 

1,  Edinburgh  Terrace,  Newbury,  Berks. 
Science     Teacher.       Studied     Chemistry    in    Yorkshire     College, 
1891 — 1896.    B.Sc.  (Vict.),  Honours  in  Chemistry.     Associate  of  the 
Institute  of  Chemistry.     Science  Master  in  Dronfield  Grammar  School^ 
1896—1897  ;  in  Newbury  Grammar  School,  1897. 

Arthur  Smithells.  A.  E.  Tutton. 

Herbert  Ingle.  C.  F.  Baker. 

Julius  B.  Cohen.  J.  J.  Hummel. 

Henry  R.  Procter.  A.  G.  Perkin. 
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Prye,  Colin  Charlwood, 

Burwood,  Woodville  Road,  Ealing, 
Three  years  studying  Chemistry  at  University  College,  London. 
Two  years  Demonstrator  in  Chemistry  at  the  Pharmaceutical  Society. 
Part  author  of  "  Note  on  the  Action  of  Bromine  on  Benzene,"  J.  C.  S. 
Author  of  note  on  "  Distilling  Dilute  Solutions  of  Potassium  Perman- 
ganate with  Sulphuric  Acid  in  Vacuo,"  Chem.  News. 

J.  Norman  Collie.  Arthur  Lapworth. 

William  Kamsay.  Morris  W.  Travers. 

Thomas  Tickle. 

Gabriel,  Edmund  Vivian, 

Bengal  United  Service  Club,  Calcutta. 
Her  Majesty's  Indian  Civil  Service  (Bengal).  First  Class  Natural 
Sciences  Tripos,  Part  I,  and  Second  Class  Natural  Sciences  Tripos, 
Part  II,  Cambridge  University.  Science  Scholar  of  Emmanuel 
College,  1893 — 1898.  Studying  the  subject  of  Agricultural  Chemistry 
in  India. 

S.  Ruhemann.  R.  S.  Morrell. 

M.  M.  Pattison  Muir.  J.  Murray  Crofts. 

Francis  Jones.  R.  H.  Adie. 

T.  B.  Wood.  W.  T.  N.  Spivey. 

Golding,  John, 

1,  Balmoral  Road,  Nottingham. 
Agricultural  Chemist,  i.e.,  Lecturer,  Demonstrator,  and  Analyst  to 
the  Agricultural  Department  of  the  University  College,  Nottingham, 
under  the  County  Councils  of  Notts,  Derby,  Leicester,  and  Lincoln 
(Lindsey  Division).  Chemical  training  in  the  Laboratories  of  the 
Pharmaceutical  Society  of  Great  Britain.  Practical  experience  as 
Analyst  and  Lecturer  :  four  years  in  R.A.S.E.  Laboratoi'y  under  Dr. 
J.  A.  Voelcker,  one  year  under  Essex  County  Council,  and  four  years 
in  present  position.  Original  work,  &c.,  published  :  Journ.  Soc.  Chem. 
Ind.,  16,  514,  and  17,  125  ;  Transactions  Nottingham  Naturalists^ 
Soc,  1896,  1897;  Midland  Dairy  Inst.  Annual  Rejiorts,  kc. ;  and 
Board  of  Agriculture  Report  on  "  Distribution  of  Grants,"  &c. 
Work  in  hand,  on  Nitrogen  Assimilation  by  Bacteria. 

J.  -Augustus  Voelcker.  F.  Stanley  Kipping. 

M.  J.  R.  Dunstan.  J.  J.  Sudborough. 

R.  M.  Caven. 

HaU,  Samuel  Godfrey, 

19,  Aberdeen  Park,  Highbury,  N. 
Soap  Manufacturer.     Studied  Chemistry  and  Physics  at  University 
College,   London,  under   Professors   W.   Ramsay  and    Carey  Foster 
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during  yeiirs  1893 — 1895;  since  then  continued  work  in  Laboratory 
of  East  London  Soap  Works,  Bow,  E. 

William  Eamsaj.  John  Spiller. 

G.  Carey  Foster.  David  Howard. 

Pi.  Meldola.  Thomas  Tyrer. 

Harper,  Henry  Winston,  M.D., 
Austin,  Texas,  XJ.S.X.A. 
Associate  Professor  of  Chemistry,  in  charge  of  the  School  of  Chem- 
istry, and  Director  of  the  Chemical  Laboratory  of  the  (State)  Uni- 
versity of  Texas.  Studied  at  the  Philadelphia  College  of  Pharmacy, 
and  afterwards  at  the  University  of  Virginia  (Medical  Department) 
Formerly  Chemist  and  Metallurgist  to  Colorado  and  Refugio  Mining 
and  Smelting  Co.  and  Imogene  Mining  Co.  in  Mexico.  Afterwards 
practioner  of  medicine,  and  for  four  yeai-s  past  in  charge  of  School  of 
Chemistry  in  the  University  of  Texas.  Author  of  published  papers 
on  RJius  arornatica,  on  solanin,  on  a  deposit  of  magnesium  sulphate 
in  Brown  Co.,  Texas,  on  some  Texas  waters,  on  certain  toxicological 
cases,  (tc. 

J.  W.  Mallet.  F.  P.  Tenable. 

F.  P.  Dunnington.  Jas.  Lewis  Howe. 

W.  L.  Dudley. 

Hartley,  Harold  Brewer, 

Ifomney  Lodge,  New  Park  Eoad,  Clapham  Park,  S.W. 
Brackenbury  Scholar  in  Natural  Science,  Balliol  College,   Oxford. 
Student  of  Chemistry. 

John  Conroy.  William  E.  Moss. 

D.  H.  Nagel.  H.  Brereton  Baker. 

A.  Vernon  Harcourt. 

Hedley,  George  Ward, 

2,  St.  Luke's  Villas,  Cheltenham. 
Assistant   Master,    Cheltenham   College.       Open    Exhibitioner    in 
Natural    Science,  Merton  College,  Oxford,   1890 — 1894.       1st  Class 
in  the  final  School  of  Natural  Science  (Chemistry),  1894.     M.A.,  1897. 
Francis  Jones.  W.  W.  Fisher. 

H.  Brereton  Baker.  William  Esson. 

John  Watts.  J.  E.  Marsh. 

Hembrough,  James, 

159,  Hotwell  Road,  Clifton,  Bristol, 
Senior  Lecturer  in    Chemistry,   Leeds    Southern    Higher    Grade 
School,  Leeds.     Ten   years'  scientific  training,  chiefly  in  Chemistry. 
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Honours  iu  Practical  Inorganic  and  Organic  Chemistry,  (S.  and  A. 
Dept.).  Associate  in  Chemistry  of  the  Koyal  College  of  Science^ 
(Lond.,  1894),  Associate  of  the  Institute  of  Chemistry  (1897). 

W.  Palmer  Wynne.  Ernest  H.  Cook. 

S.  Parrish.  T.  E.  Thorpe. 

James  Leicester. 


Henry,  Thomas  Anderson, 

37,  Chelsea  Gardens,  S.W. 
Assistant  Chemist.  Salters'  Research  Fellow  in  the  Laboratories  of 
the  Imperial  Institute.  Student  in  the  Pharmaceutical  Society's 
School  1893 — 189-4.  Student  in  the  Pharmaceutical  Society's  Research 
Laboratory,  1894 — 1896.  Author,  with  Professor  Duustan,  of  the 
following  papers  :  '*'  A  Chemical  Investigation  of  the  Constituents  of 
Indian  and  American  Podophyllum,"  J.G.S.,  April,  1898  :  "  The  Volatile 
Constituents  of  Goupia  tomentosa,"  J.C.S.,  1898.  '•  Oxycannabin," 
Proc,  C.S.,  No.  189,  1898. 

Wyndham  R.  Dunstan.  C.  M.  Luxmoore. 

H.  A.  D   Jowett.  R.  L.  Jenks. 

Ernest  Goulding. 

Hewitt,  Tom  Lacey, 

Beech  Field,  St.  John's,  Higher  Broughton,  Manchester. 
_  Student  in  Chemistry.  Desirous  of  a  Fellowship  for  Society's 
Publications,  &c.  Hold  S.  and  A.  certificates  iu  Organic  and  In- 
organic Chemistry,  Advanced.  For  8  months  pupil  under  Mr.  G.  H. 
Hurst,  F.C.S.  For  6  months  Junior  Assistant  Chemist  at  the  Clayton 
Aniline  Co.  For  8  months  Analyst  to  Mr.  A.  Hailwood,  Milk  Con- 
tractor, Manchester.  Since  October,  1897,  Student  at  the  Owens 
College.     Member  of  the  Society  of  Chemical  Industry. 

Geoi'ge  H.  Hurst.  David  Watson. 

H.  Grimshaw.  Jas.  R.  Appleyard. 

Thos.  Southern,  jun.  J.  Lewkowitsch. 

Knight,  Harold  Octavius, 

Westfield  Villa,  Barton-on-Humber. 
Barytes  and  Whiting  Manufacturer,  drc.     Student  in  the  Chemical 
Laboratories    of    the  Owens  College,  1889 — 1891.     Science  Master, 
Wellington  College,  Salop,  1891 — 1896.    Manufacturing  Chemist  since 
1896. 

Ernest  Scott.  H.  B.  Dixon. 

Percy  J.  Winser.  G.  H.  Bailey. 

W.  U.  Perhin,jun. 
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Linstead,  Edward  Flatman, 

35,  Hayter  Road,  Brixton  Hill,  S.W. 
Analytical  Chemist.     Chemist  on  the  staff  of  Messrs.   Burroughs, 
"Wellcome  and  Co.,  London  and  Dartford. 

Frederick  B.  Power.  Arthur  B.  Ling. 

H.  A.  D.  Jowett.  B.  E.  E.  Newlands. 

William  J.  Pope. 
Lucas,  Alfred, 

Maison  Hussein  Pasha,  Cairo,  Egypt. 
Analytical  Chemist.  Student  Royal  College  of  Science,  South 
Kensington,  London,  1891 — 1892.  Analyst  in  the  Government 
Laboratory,  London,  since  1892,  now  holding  a  temporary  appoint- 
ment under  the  Egyptian  Government  as  Chemist  to  the  Salt  Depart- 
ment. 

T.  E.  Thorpe.  C.  Proctor. 

E.  Grant  Hooper.  Edwd.  Jones. 

J.  Woodward.  Geo.  Stubbs, 

Luxton,  Thomas, 

•i,  Cavendish  Square,  Margaret  Street,  Hull. 
Teacher  of  Chemistry,  Municipal  Technical  School,  Hull.  B.Sc.  and 
B.A.  (London).  Have  been  engaged  in  teaching  Chemistry  and 
Physics  entirely  during  the  last  10  years.  Formerly  Science  Master 
at  Queen's  College,  Taunton,  and  at  the  Central  Higher  Grade  School, 
Hull,  and  now  head  of  Chemical  Department,  Technical  School,  Hull. 
Have  at  various  times  done  Laboratory  work  in  most  branches  of 
Chemistry  and  Chemical  Physics. 

John  J.  Pilley.  Harry  Thompson. 

Frederick  William  de  Yelling.       Fred.  E.  Johnson. 

Alex.  F,  Hogg.  H.  Irving  Foster. 

Mackenzie,  Thoraas, 

8,  Gardner  Street,  Glasgow. 
Pharmaceutical  Chemist.     Teacher  of  Chemistry  from  March,  1895, 
in  the  Glasgow  and  West  of  Scotland  School  of  Chemistry  and  Pharmacy. 
Major  Examination  of  Pharmaceutical  Society  of  Great  Britain. 
W.  Watson  Will.  F.  F.  de  Morgan. 

William  Duncan.  Peter  MacEwan. 

W.  L.  Howie.  R.  R.  TatlocJc. 

W.  Chas.  Saijers. 

Martin,  Samuel  Montagu, 

Westwood,  Princetown  Road,  Bangor,  Co.  Down. 
Chemist,  Analyst,   and   Chief  of  Laboi'atory  of  the   firm  of  John 


S9 

Clarke  and  Co.,  Limited,  Manufacturing  Chemists,  Belfast.  Licentiate 
of  the  Pharmaceutical  Society  of  Ireland.  Author  of  paper,  "  Pepsin 
and  Essence  of  Rennett  Chemically  compared."  Late  Assistant 
Teacher  of  Chemistry,  Belfast  School  of  Applied  Chemistry. 

Bernard  H.  Paul.  H.  N.  B.  Richardson. 

D.  Lloyd  Howard.  Lewis  Ough. 

Thomas  Tyrer.  R.  E.  S.  Richardson. 

Maudsley,  Joshua, 

Merchiston  Castle,  Edinburgh. 
Science  Master.     Hastings  Exhibitioner  in  Chemistry  and  Physics, 
Queen's  College,   Oxford,   1892.     First   Class  Honours  in  the  Final 
School   of   Chemistry,    Oxford,    1896.     Science    Master,    Merchiston 
School,  Edinburgh. 

W.  W.  Fisher.  Y.  H.  Yeley. 

John  Watts.  J.  E.  Marsh. 

H.  L.  Bowman. 

McCracken,  James, 

580,  Govan  Road,  Govan. 
Manager  and  Secretary.  Several  years  Analytical  Chemist  in 
Laboratory  of  Messrs.  Wm.  Beardmore  and  Co.  and  Wear  Steel  Co. 
For  the  past  7  years  with  the  Carbon  Cement  Co.,  Limited,  at  present 
as  Manager  and  Secretary.  Technical  Certificates  in  Honours 
Chemistry,  Metallurgy,  Mathematics,  Theoretical  Mechanics,  Electricity 
and  Magnetism,  Iron  and  Steel  Manufacture. 

Edw.  C.  Stanford.  Thomas  S.  Goodwin. 

A.  Humboldt  Sexton.  H.  W.  Dickinson. 

G.  Q.  Henderson. 

Mirrlees,  Arthur, 

Redlands,  Kelvinside,  Glasgow. 
Chemist  to  Sugar  Factory,   Sandwich  Islands.     B.A.   (Chemistry)^ 
Cambridge. 

J.  Henry  Gilbert.  E.  Haliburton  Adie. 

N.  H.  J.  Miller.  T.  B.  Wood. 

John  Bennet  Lawes.  E..  S.  Morrell. 

Mohr,  Bernhard, 

69a,  Parliament  Hill,  Hampstead,  N.W. 
Consulting  Chemist.     Ph.D.  (Heidelberg). 

Ludwig  Mond.  J.  Wilson  Swan.. 

Hugo  Miiller.  W"  Kellner. 

H,  Sprengel. 
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Molson,  John  Cavendish,  L.E.C.P.,  London. 
42,  Sackville  Road,  Hove,  Brighton. 
Physician    and    Surgeon.      Fellow    of    the    British    Gynfecologica] 
Society,  Fellow  of  the  Royal  Geographical  Society,   Member   of  the 
British  Medical  Association,  formerly  Student  of  Chemistry  at  the  City 
and  Guilds  of  London  Institute,  &c.,  6zc. 

Raphael  Meldola.  Henry  E.  Armstrong. 

Julian  L.  Baker.  B.  E.  R.  Newlands. 

A.  M.  Simpson.  Arthur  R.  Ling. 

J.  H.  Coste. 
Nance,  John  Trengove, 

District  Bank,  Newcastle,  Staff. 
B.A.,  Oxford.     Honours  in  Chemistry  in  Natural  Science  School, 
Oxford. 

John  Conroy.  William  E.  Moss. 

D.  H.  Nagel.  R.  Hornby. 

A.  Vernon  Har court. 

NichoUs,  \Srilliam  Walter  Scott, 

230,  Brockley  Road,  Brockley,  S.E. 
Assistant  to  Analysts  in  Government    Laboratory.      Student    at 
Royal  College   of    Science,  Session    1891 — 1892.      Demonstrator   in 
Chemical   Laboratory,    Birkbeck    Institution,    Session    1887 — 1888, 
1888 — 1889.     Seven  years'  employment  in  Government  Laboratory. 
T.  E.  Thorpe.  E.  Grant  Hooper. 

H.  J.  Helm.  J.  Woodward. 

C.  H.  Burge.  Edwd.  Jones. 

Northall-Laurie,  Dudley, 
56a,  Pall  Mall,  S.W. 
Student  of  the  Institute  of  Chemistry  of  Great  Britain  and  Ireland. 
Studying  at  King's  College.    Head  of  Cheltenham  School  in  Chemistry, 
1895.     Student  under  Mr.  Edgar  Jackson,  F.l.C,  Analyst,  1896. 
John  M.  Thomson.  J.  H.  Hichens. 

Herbert  Jackson.  WUliam  Crookes. 

Patrick  H.  Kirkaldy.  J.  Augustus  Voelcker. 

O'Sullivan,  John, 

742,  Nicola  Street,  Vancouver  City,  B.C. 
Chief  Assayer  and  Chemist  to  the  B.C.  Agency,  Limited,  of  London, 
England  ;  26  years'  experience  in  practical  assaying  and  Chemistry 
in  Messrs.  Vivian  &  Sons'  Hafod  Laboratory,  Swansea.  Obtained 
the  following  Certificates  fi'om  Science  and  Art  Department  (London, 
England).    1st  Class,  E.  and  Lab.  grant  in  Inorganic  Chemistry  1876  ; 
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1st  Class  E.  Metallurgy  and  2nd  Class  Advanced  Chemistrj,  1st  Class 
Advanced  Theoretical  and  2nd  Advanced  Practical,  1878, 

W.  Terrill.  Clarence  A.  Seyler. 

Christopher  James.  T.  Rhymer  Marshall. 

Sydney  W.  Harris. 
Pizey,  James  Henry, 

9,  Lady  Somerset  Road,  Highgate  Road,  N.W". 
Analytical  Chemist.     Studied  one  year  in  the  Chemical  Laboratories 
at  University  College,  London  ;  and  three  years  in  the  Royal  College 
of  Science,  of   which  half  the  time  was  devoted  to  Chemistry.      I  am 
now  working  in  Laboratory  of  Mr.  Blount,  F.I.C.,  at  Westminster. 
William  A.  Tilden.  M.  0.  Forster. 

W.  Palmer  Wynne.  Bertram  Blount. 

Chapman  Jones.  W.  Harry  Stanger. 

Price,  Robert  Coleman, 

Blacksburg,  Virginia,  U.S.N, A, 
Professor  of  Chemistry  in  the  Virginia  Polytechnic  Institute. 
Studied  for  three  years  at  the  University  of  Virginia,  and  for  one  year 
at  Wiesbaden  under  the  late  Prof.  Fresenius.  For  four  years  Assayist 
to  the  State  Board  of  Agriculture  of  Virginia.  For  eight  years 
Professor  of  Chemistry  in  the  Virginia  (State)  Polytechnic  Institute. 
Author  of  a  paper  on  the  composition  and  mineralogical  relations  of 
the  mineral  Tscheffkinite. 

J.  W.  Mallet.  F.  P.  Venables. 

F.  P.  Dunnington.  Jas.  Lewis  Howe. 

Wm.  L,  Dudley. 

Pyne,  Horace  Seymour, 

Castletown,  Isle  of  Man. 
Lecturer  in  Science  (Chemistry  and  Physics)  at  King  William's 
College,  Isle  of  Man.  For  13  years  Lecturer  on  Chemistry  at  King 
William's  College,  Isle  of  Man.  Chemical  Depolariser  in  conjunc- 
tion with  improved  form  of  Primary  Battery,  Patent  No.  15355, 
August  12th,  1893.  Treatment  of  kelp  with  perchloride  of  iron  for 
extraction  of  iodine. 

Fred.  H.  Bowman.  Francis  Henry  Tate. 

T.  A.  Reid.  Edward  Davies. 

Hy.  Fairrie. 

Roberts,  James,  jun., 

43,  Great  Western  Road,  Glasgow. 
Chemist  (Assistant  to  Professor  of  Chemistry).     Commenced   the 
study  of   Chemistry  in  the  Glasgow  and  West  of  Scotland  Technical 
College  in  1893,  proceeding  from  there  to  the  Chemical  Laboratory  at 
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the  University.  Became  an  unofficial  Assistant  in  Spring  of  1896^ 
and  was  appointed  an  official  Assistant  in  May,  1897.  Has  engaged  in 
research  in  the  chemistry  of  coal,  and  is  part  author  of  several  papers 
on  the  subject. 

John  Ferguson.  Thomas  Gray. 

W.  R.  Lang.  James  Robson. 

G.  G.  Henderson.  MaWieio  A.  Parker. 

J.  T.  Bottomley. 

Skirrow,  Frederick  William, 

Graystongill,  Bentham,  Lancaster. 
Student,    B.Sc.   (Vict.),    First    Class    Honours    in    Chemistry,    and 
Leblanc   Medal   for  Applied  Chemistry,    Research     Student   in    the 
Yorkshire  College. 

Arthur  Smithells.  J.  B.  Cohen. 

H.  R.  Procter,  Herbert  Ingle, 

John  McCrae. 
Soddy,  Frederick, 

Merton  College,  Oxford. 
Student.     Have    been    a    Student    of    Chemistry  since    1893,     and 
obtained  a  First  Class  in  the  Final  School  in  Chemistry,  Oxford,  1898. 
W,  W.  Fisher.  John  Conroy. 

William  Ramsay.  D,  H.  Nagel. 

John  Watts. 
Stevenson,  Arnold, 

4,  Porchester  Gardens,  London,  W, 
Student,  B.A.  Cambridge,  1898.     Educated  at  Winchester  College, 
Clare  College,  Cambridge,   1893-1898.      First   Class  Natural  Science 
Tripos,  Part  J.,  1897.     Second  Class  Natural  Science  Tripos,  Part  II., 
1898. 

H.  J.  H.  Fenton.  W.  J.  Sell. 

John  M.  Thomson.  W.  T.  N.  Spivey. 

Thomas  H.  Easterfield.  T.  B.  Wood. 

Szarvasy,  Dr.  Charles  Emerique, 

19,  Weymouth  Street,  Portland  Place,  W, 
Reseai'ch  Chemist.  Doctor  of  Philosophy.  I  have  been  four  years 
student  and  four  years  as  Lecturer  at  the  University  of  Budapesth, 
one  year  worker  at  the  University  of  Berlin,  and  at  present  worker  at 
the  Davy-Faraday  Reseai'ch  Laboratory  of  the  Royal  Institution. 
Author  of  ten  papers. 

Alexander  Scott.  James  H.  Millar. 

William  Arbuckle.  W.  P.  Bloxam. 

Meyer  Wilderman, 
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Walter,  Louis  Heathcote, 

83,  Holland  Park  Avenue,  W. 
Electrical   Engineer  and   Engineering  Chemist.     B.A.   Trin.  Coll., 
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February  16th,  1899.  Professor  Dewar,  F.R.S.,  President,  in  the 
Chair. 

Mr.  W.  S.  Crouch  was  formally  admitted  a  Fellow  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  George 
Smith  Bratby,  Oak  Field,  Hale,  Bowdon,  Cheshire ;  John  Elias 
Hughes,  Birchville,  Wrexham  ;  Lauder  William  Jones,  University  of 
Chicago,  Chicago,  111.,  U.S.A.;  Frederick  William  Pittuck,  19, 
Stratford  Grove,  Newcastle-on-Tyne ;  Harold  McLean  Read,  127, 
Warwick  Road,  Earl's  Court,  S.W. ;  Harry  Alexander  Thiersch,  8, 
Clifton  Gardens,  W. ;  Arthur  Luvian  Wade,  28,  West  Kensington 
Gardens,  W. ;  Charles  Walker,  Scott  Chambers,  Pitt  Street,  Sydney, 
N.S.W. ;  Fred  Sheasby  Watson,  Springside,  Disley,  Cheshire. 

A  ballot  for  the  election  of  Fellows  was  held,  and  the  following 
subsequently  declared  duly  elected  : — 

Samuel  William  Allworthy,  M.A. ;  John  Frank  Blackshaw  ;  Stuart 
Blofeld,  B.  A.,  B.Sc. ;  Robert  Alfred  Bolam,  M.D. ;  Bertram  H.  Bowles  ; 
William  H.  Branscombe,  B.A. ;  H.  Cort  H.  Carpenter,  B. A.,  Ph.D. ; 
Thomas  John  Cheater ;  Frank  Cope ;  Thomas  James  Cozens  ;  James 
Washington  Epps  ;  Harry  Estcourt  Estcourt  ;  Ernest  Barratt  Fair- 
weather  ;  George  Cecil  Fry,  B.Sc. ;  Colin  Charlwood  Frye  ;  Edmund 
Vivian  Gabriel,  M.A. ;  John  Golding  ;  Samuel  Godfrey  Hall ;  Henry 
Winston  Harper,  M.D. ;  Harold  Brewer  Hartley,  B.A.  ;  George  Ward 
Hedley,  M.A.  ;  James  Hembrough  ;  Thomas  Anderson  Henry  ;  Harold 
Octavius  Knight ;  Edward  Flatman  Linstead  ;  Alfred  Lucas  ;  Thomas 
Luxton,  B.A.,  B.Sc;  Thomas  Mackenzie;  Samuel  Montagu  Martin; 
Joshua  Maudsley,  B.A.  ;  James  McCraeken  ;  Arthur  Mirrlees,  B.A.  ; 
Bernhard  Mohr,   Ph.D. ;    John  Cavendish  Molson  ;    John  Trengove 
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Nance,  B.A.;  William  Walter  Scott  Nicholis;  Dudley  Northall-Laurie  ; 
John  0' Sullivan  ;  James  Henry  Pizey  ;  Robert  Coleman  Price  ;  Horace 
Seymour  Pyne ;  James  Roberts,  Jun.  ;  Frederick  William  Skirrow, 
B.Sc.  ;  Frederick  Soddy,  B.  A.  ;  Arnold  Stevenson,  B.A.  ;  Charles 
Emerique  Szarvasy,  Ph.D. ;  Louis  Heathcote  Walter,  B.A.  ;  Arthur 
Lee  White,  B.Sc. ;  Henry  Fox  White ;  William  Arthur  Williams  ; 
Thomas  Wilson  Wormell,  B.Sc. 

The  President  announced  that  Mr.  C.  E.  Groves,  F.R.S.,  had 
resigned  the  Editorship  of  the  Society's  Journal,  and  that  Dr.  W.  P. 
Wynne,  F.R.S,,  had  been  appointed  to  succeed  him.  The  Council  had 
recorded  their  sense  of  Mr.  Groves'  services  to  the  Society  in  a 
vote  of  thanks,  a  copy  of  which  would  be  engrossed  on  vellum  and 
presented  to  him  at  the  Anniversary  Meeting. 

It  was  announced  that  the  following  changes  in  the  Officers  and 
Council  were  proposed  by  the  Council : — 

As  President.— TroiessoT  T.  E.  Thorpe,  Ph.D.,  D.Sc,  LL.D.,  F.R.S., 
vice  Professor  James  Dewar,  M.A.,  LL.D.,  F.R.S. 

As  Vice-Presidents. — Mr.  C.  E.  Groves,  F.R.S.,  and  Professor  Thomas 
Purdie,  Ph.D.,  F.R.S.,  tv'ce  Professor  F.  R.  Japp,  M.A.,  LL.D.,  F.R.S., 
and  Professor  W.  A.  Tilden,  D.Sc,  F.R.S. 

As  ffon.  Secretary. — Dr.  Alexander  Scott,  F.R.S.,  vice  Dr.  W.  P. 
Wynne,  F.R.S. 

As  Hon.  Treasurer. — Professor  W.  A.  Tilden,  D.Sc,  F.R.S.,  vice 
Professor  T.  E.  Thorpe,  LL.D.,  F.R.S. 

As  Ordinary  Members  of  Council. — Mr.  H.  Brereton  Baker,  M.A., 
Professor  F.  Clowes,  D.Sc,  Dr.  G.  T.  Moody,  and  Professor  James 
Walker,  D.Sc,  vice  Professor  Bedson,  D.Sc,  Mr.  Hehner,  Professor 
McLeod,  F.R.S.,  and  Dr.  Scott,  F.R.S. 

Dr.  H.  T.  Brown,  F.R.S.,  Dr.  A.  W.  Crossley,  and  Mr.  R.  J.  Friswell, 
were  appointed  to  audit  the  Society's  accounts. 

Of  the  following  papers,  those  marked  *  were  x'ead. 

*26.  "On  the  absorption  spectrum  and  constitution  attributed  to 
cyanuric  acid."    By  W.  N.  Hartley,  P.R.S. 

The  spectrum  of  cyanuric  acid  was  described  by  the  author  in  1882, 
[Trans.,  41,  84)  as  exhibiting  an  absorption  baud  between  wave-lengths 
2747  and  2572,  and  the  formula  deduced  was  that  of  a  symmetrical 
trihydroxybenzene  in  which  the  three  CH-groups  are  replaced  by 
three  nitrogen  atoms.  The  bulk  of  the  original  preparation  having 
been  carefully  preserved,  its  absorption  spectrum  has  been  photo- 
graphed again  with  the  improvements  and  modifications  devised  by 


47 

the  author  in  1883  {Phil.  Trans.,  1885,  176,  471).  The  results  show 
that  2 "5  grams  of  cyanuric  acid,  when  dissolved  in  hot,  distilled  water, 
made  up  to  500  c.c.  and  placed  in  cells  respectively  200  mm.  and 
100  mm.  in  length,  exhibited  nothing  which  could  be  described  as  an 
absorption  band.  In  the  first  case,  the  warm  solution  cut  off  the 
spectrum  sharply  at  about  wave-length  2572,  but  transmitted  the 
rays  only  weakly  from  about  3330,  and  in  the  100  mm.  cell  the 
spectrum  was  cut  off  sharply  at  2483.  The  spectra  thus  obtained  are 
in  complete  harmony  with  the  formula  (E['NIC!0)3,  but  not  with 
that  formerly  given. 

A  searching  examination  of  all  the  conditions  and  circumstances 
surrounding  the  preparation  of  the  solutions  and  photographs  of  the 
original  spectra  shows  that  the  possibility  of  any  foreign  substance 
getting  into  the  cyanuric  acid  was  almost  precluded.  But  as  the 
specimen  was  purchased,  there  might  have  been,  perhaps,  a  milligram 
or  less  of  some  solid  substance  adhering  accidentally  to  the  lip  of  the 
bottle,  or  attached  to  the  cork,  which  would  be  weighed  out  with  the 
first  quantity  of  crystals.  There  are  mmy  well-known  substances, 
of  which  a  milligram  would  suffice  to  produce  the  effect  observed. 

*27.  "  A  study  of  the  absorption  spectra  of  isatin,  carbostyril,  and 
their  alkyl  derivatives  in  relation  to  tautomerism."  By  W.  N. 
Hartley,  F.R.S.,  and  James  J.  Dobbie,  D.Sc,  M.A. 

In  this  paper,  the  authors  trace  the  relation  between  the  curves  of 
molecular  absorption  and  the  constitution  of  isatin,  carbostyril,  and 
their  alkyl  derivatives.  They  start  from  the  fact  [Phil.  Trans.,  1879, 
170,  Part  I,  257)  that  the  substitution  of  a  methyl  or  ethyl  group  for 
an  atom  of  hydrogen  without  other  alteration  in  the  structure  of  the 
substance,  merely  increases  the  general  absorption,  i.e.,  slightly 
shortens  the  transmitted  spectrum  without  making  any  difference  in 
the  character  of  the  absorption,  and  show  that  when  the  carves  of 
molecular  absorption  of  the  substances  studied  are  compared,  a  very 
close  resemblance  is  seen  to  exist  between  the  parent  substance  and 
one  of  the  two  isomeric  derivatives. 

In  the  carbostyril  group,  the  spectra  of  carbostyril,  methylcarbo- 
styril,  and  methyl-  and  ethyl-pseudocarbostyril  are  compared.  Carbo- 
styril and  methylpseudocarbostyril  both  show  an  absorption  band  in 
the  same  position,  and  the  spectra  of  the  two  substances  are,  in  other 
respects,  almost  identical,  the  only  difference  being  that  the  general 
absorption  is  slightly  increased  in  the  case  of  methyl-  and  ethyl- 
pseudocarbostyril,  which  is  the  effect  usually  produced  when  alkyl 
radicles  are  substituted  for  hydrogen.  The  spectra  of  methylcarbo- 
styril  differ  in  a  marked  manner  from  those  of  carbostyril  and  methyl- 
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pseudocarbostyril ;  the  absorption  band  occupies  a  different  position  ^ 
is  less  persistent  and  less  intense  than  the  corresponding  band  of  the 
latter,  and  the  amount  of  the  general  absorption  is  less. 

Isatin  and  its  derivatives  show  similar  relations.  In  the  spectra  of 
isatin  there  are  two  absorption  bands.  The  spectra  of  methylpseudo- 
isatin  closely  resemble  those  of  isatin,  likewise  exhibiting  two  absorp- 
tion bands,  and  about  the  same  extent  of  general  absorption.  In 
methylisatin,  there  is  only  one  strong  absorption  band. 

The  authors  conclude  that  the  very  close  resemblance  between  the 
curves  of  molecular  absorption  of  carbostyril  and  methyl-  and  ethyl- 
pseudocarbostyril  and  between  those  of  isatin  and  methylpseudoisatin, 
point  to  identity  of  constitution,  and,  inasmuch  as  the  chemical  be- 
haviour of  methylpseudocarbostyril  and  methylpseudoisatin  show  that 
these  compounds  are  lactams,  the  lactam  constitution  must  also  be 
assigned  to  carbostyril  and  isatin.  This  conclusion  agi-ees  with  that 
arrived  at  by  Goldschmidt  and  Meissler  {Ber.,  1890,  23,  253),  who 
employed  a  purely  chemical  method  in  their  investigations,  and  with 
the  more  recent  results  of  Knorr  {Annalen,  1896,  293,  81). 

A  detailed  account  of  the  various  spectra  is  given  in  the  paper. 

Discussion. 

Dr.  J.  H.  Gladstone  said  that  the  study  of  the  selective  absorption 
of  the  rays  of  light  by  different  substances  was  a  physical  method  of 
research  which,  in  his  opinion,  had  been  too  much  neglected.  It  was 
capable,  beyond  doubt,  of  distinguishing  between  different  compounds 
of  an  elementary  substance,  and,  in  some  instances,  of  throwing  light 
on  their  constitution.  If  the  absorption  of  rays  of  light  by  a 
compound  were  always  the  sum  of  the  absorption  of  its  separate 
constituents,  or  if  different  compounds  of  the  same  element  gave 
totally  different  spectra,  this  mode  of  analysis  would  be  of  little  use  : 
investigation  showed,  however,  that  similarity  is  often  associated  with 
suggestive  differences.  Thus,  in  the  case  of  ferric  salts,  the  extreme 
red  ray  is  always  transmitted  with  the  greatest  ease,  whilst  the  blue- 
(Ti-een  and  other  more  refrangible  rays  are  soon  absorbed  ;  yet  the 
rapidity  of  absorption  varies  very  much,  as  may  be  seen  in  the  great 
difference  in  the  degree  of  redness  of  such  ferric  salts  as  the  nitrate 
and  sulphocyanide.  Observations  such  as  these  were  much  facilitated  by 
placing  the  liquid  in  a  hollow  prism  instead  of  in  a  cell  with  parallel 
sides,  as,  in  this  way,  the  gradual  absorption  of  the  various  rays  by 
different  thicknesses  could  be  seen  and  mapped  at  once.  The  absorp- 
tion of  different  kinds  of  rays  might  be  employed  for  the  purpose  of 
chemical  research,  each  having,  no  doubt,  its  own  story  to  tell,  and 
fruitful  results  might    be   expected   from    the  use,  not   only  of  the 
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coloured  rays  of  the  visible  spectrum  and  of  the  more  refrangible  rays 
which  Professor  Hartley  is  engaged  in  photographing,  but  also  of 
the  less  refrangible  heat  rays,  and  even,  perhaps,  of  the  X  rays  in  the 
future. 

Professor  Dobbie  pointed  out  that  the  relation  of  such  substances 
as  isatin  and  its  methyl  derivatives  to  one  another  had  long  been  a 
vexed  question,  and  that  it  had  not  been  found  possible  to  solve  it  by 
means  of  chemical  methods.  The  advantage  of  the  spectroscopic 
method  was  that  the  uncertainty,  due  to  possible  shifting  of  the  atoms 
in  the  course  of  a  chemical  reaction,  did  not  arise.  It  was  interesting 
to  note  that  the  results  obtained  by  this  method  were  in  complete 
agreement  with  those  most  recently  arrived  at  by  chemical  processes, 
in  which  c\re  had  been  taken  to  eliminate,  as  far  as  possible,  the 
sources  of  error  inseparable  from  the  older  methods. 

Dr.  A.  Harden  referred  to  Schiff's  work  on  the  isolation  of  tauto- 
meric forms  of  ethylic  acetoacetate,  and  asked  whether  experiments  had 
been  made  with  the  object  of  isolating  and  of  examining  spectro- 
scopically  the  enolic  form  of  isatin. 

The  President  said  that  every  physical  method  which  in  any  way 
could  aid  in  establishing  the  identity  of  a  material  under  investigation 
was  of  the  utmost  importance  to  future  workers.  A  substance  might 
seem  to  be  pure  so  far  as  evidence  derived  from  ordinary  analytical 
methods  was  concerned,  and  yet  reveal  the  presence  of  impurity  when 
its  ultra-violet  spectrum  was  examined.  This  was  the  case  with 
water,  the  ultra-violet  spectrum  of  which  was  most  characteristic,  and 
served  to  indicate  the  presence  of  water  vapour  in  gases  dried  by  the 
ordinary  methods.  He  was  inclined  to  think  that  some  improvement 
might  be  made  in  the  selection  of  the  material  for  obtaining  the  ultra 
violet  spectrum.  The  cadmium  spectrum  was  open  to  the  objection 
that  wide  gaps  existed  in  which  eo  lines  were  present,  and  the  use  of 
a  material  such  as  iron,  which  gave  a  spectrum  of  lines  more  evenly 
distributed  in  the  ultra-violet,  would  seem  to  be  preferable. 

Professor  Hartley,  in  reply,  said  that,  when  working  with  rays  of 
high  refrangibility,  it  had  been  found  best  to  use  a  quartz  cell  in 
which  the  faces  were  parallel. 

The  use  of  the  iron  spectrum  for  the  study  of  absorption  spectra 
had  attracted  his  attention  in  the  past,  and  was  referred  to  in  the 
paper  published  in  1879 ;  the  objections  to  its  use  were  that  too 
many  lines  were  present,  and  that  two  very  strong  groups  existed  in 
the  more  refi^angible  part  where  absorption  bands  were  likely  to 
occur.  The  best  electrodes  for  use  were  those  made  of  cadmium-tin 
and  cadmium-lead  alloys  containing  15--20  per  cent,  of  cadmium; 
the  lines  were  suflBciently  numerous  and  distinct,  but  not  too  strong, 
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and   there  was,    moreover,  the   continuous    spectrum   between   them 
forming,  as  it  were,  a  background. 

The  investigation  of  tautomeric  compounds  was  in  progress,  and 
the  results  would  form  the  subject  of  a  separate  communication  to 
the  Society. 

*28.  "The  estimation  of  nitrites  and  nitrates  by  means  of  ferrous 
chloride."    By  A.  Wynter  Blyth. 

The  author  has  devised  an  apparatus  in  which  nitrites  and  nitrates, 
either  singly  or  together,  can  be  estimated  as  nitric  oxide  by  means  of 
ferrous  chloride.  The  essential  feature  of  the  apparatus  is  a  mercury 
valve,  which  is  made  by  connecting  one  end  of  a  long  delivery  tube 
with  the  side  tube  of  a  flask,  and  causing  the  other  to  dip  below  the 
surface  of  mercury  in  the  mercurial  trough,  the  bend  of  the  delivery 
tube  being  770  mm.  above  this  level.  The  air  from  the  flask  is 
expelled  by  boiling,  and  a  special  feature  is  made  of  the  ease  with 
which  successive  vacua  can  be  obtained  in  such  a  flask.  The  author 
has  found  that  nitric  oxide  is  evolved  from  nitrites  at  once,  whereas 
there  is  an  appreciable  interval  of  from  one  to  two  minutes  before  any 
nitric  oxide  is  formed  from  nitrates.  Nitrates  yield  the  whole  of  the 
nitric  oxide  only  when  the  flask  is  evacuated  several  times.  The 
results  obtained  with  the  apparatus  are  accurate. 

Discussion. 

Mr.  J.  H.  CoSTE  said  that  eight  years  ago  he  had  used  in  the 
laboratory  of  the  Royal  Agricultural  Society  of  England  an  appa- 
ratus similar  in  principle  to  that  described  by  the  author,  but  of 
simpler  construction.  It  was,  he  believed,  devised  by  Dr.  Walter 
Leather,  and  was  described  in  Addyman's  Agricultural  Analysis. 
The  india-rubber  stopper  of  the  evolution  flask  was  provided  with  a 
water  jacket,  and  fitted  with  a  delivery  tube  considerably  over  760 
mm.  in  length,  dipping  under  the  surface  of  mercury  in  a  tray  placed 
at  a  lower  level.  The  use  of  the  rising  tube  described  by  the  author 
was  thus  obviated.  The  results  obtained  and  the  ease  in  manipulation 
left  little  to  be  desired. 

Mr.  Wynter  Blyth,  in  reply,  stated  that  he  did  not  claim  any- 
thing new  in  the  principle  of  the  apparatus  ;  it  had,  indeed,  been 
applied  for  some  time  in  the  construction  of  mercury  pumps.  He  was 
glad  to  hear  that  the  same  kind  of  valve  was  in  use  successfully 
elsewhere. 
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*29.  "  Estimation   of  boric  acid   mainly   by  physical    processes." 
By  A.  Wynter  Blyth. 

When  a  methylic  alcohol  solution  of  boric  acid  is  distilled,  78  per 
cent,  of  the  acid  collects  in  the  first  fifth  of  the  distillate ;  a  dilute 
aqueous  solution,  on  the  contrary,  loses  very  little  of  the  acid  until 
concentration  has  taken  place.  These  facts  are  applied  to  the  detec- 
tion of  minute  traces  of  boric  acid  in  various  substances. 

It  is  shown  that  even  small  c^uantities  of  boric  acid  can  be  estimated 
by  polarimetric  methods.  For  this  purpose,  3  grams  of  dextrotartaric 
acid  are  dissolved  in  methylic  alcohol,  and  the  solution  of  boric  acid 
in  methylic  alcohol  added  so  as  to  make  exactly  20  c.c.  at  18°.  The 
increase  of  rotation  is  then  observed.  For  quantities  amounting  to 
0"05 — r03  per  cent.,  a  5  dm.  tube  is  required.  The  specific  rotation, 
calculated  on  the  constant  amount  of  the  tartaric  acid  present,  is 
given  for  quantities  ranging  from  005 — 3  per  cent. 

^yhen  boric  acid  is  boiled  with  a  solution  of  sodium  carbonate,  carbon 
dioxide  is  evolved,  in  accordance  with  the  equation  Na2C03  +  4H3BO3 
■^  ISraoB^Oy  +  CO2  +  6H2O,  the  proportion  being  0"177  part  by  weight 
for  every  part  of  boric  acid  present.  After  boiling  and  concentrating, 
the  solution  is  made  up  to  a  definite  volume,  and  the  conductivity  at 
18°  measured  by  Kohlrausch's  method.  From  the  reduction  of  the 
resistance,  the  amount  of  boric  acid,  as  sodium  borate,  can  be  estimated 
provided  the  sodium  carbonate  solution  employed  is  always  of  the 
same  strecgth.  A  table  is  given  of  the  values  of  K  (resistance  of 
cell  divided  by  resistance,  in  ohms,  of  solution),  and  the  results  are 
plotted  out  as  a  curve.  After  the  resistance  has  been  determined,  an 
aliquot  part  or  the  whole  of  the  solution  is  transferred  to  a  flask 
connected  with  the  apparatus  described  in  the  preceding  abstract, 
and  the  carbon  dioxide  estimated  by  treatment  with  an  acid. 

Discussion. 

Mr.  A.  C.  Chapman  pointed  out  that  small  quantities  of  impurities 
in  the  boric  acid  would  be  likely  to  sensibly  affect  the  accuracy  of 
physical  methods  such  as  those  suggested  by  the  author,  and  asked 
how  the  whole  of  the  boric  acid  could  be  obtained  from  such  substances 
as  food-products  in  a  state  of  sufficient  purity  for  the  application  of 
these  methods. 

Mr.  Wynter  Blyth,  in  reply,  said  that  distillation  with  methylic 
alcohol  gave  the  methyl  compound  in  a  state  of  sufficient  purity  for 
the  purpose  of  estimation  by  the  polarimetric  method. 
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30.  "Tke  interaction  of  ethylic  sodiomalonate  and  mesityl  oxide. 
A  correction."     By  Arthur  W.  Crossley. 

Since  the  publication  of  a  preliminary  notice  on  the  action  of  ethylic 
sodiomalonate  on  mesityl  oxide  (Proc,  1898,  14,  247)  Dr.  Vorlander 
of  Halle  has  pointed  out  to  the  author  that  the  reaction  has  already 
been  studied.  The  substance  obtained  by  hydrolysis  of  the  condensa- 
tion product  is  dimethylhydroi'esorcine,  CgHjgOg,  and  possesses  half  the 
molecular  weight  assigned  to  it  by  the  author,  and  although  having 
marked  acid  properties  is  not  a  carboxylic  acid. 

The  author  expresses  his  regret  at  not  having  known  of  Dr. 
Vorlander's  work. 


31.  "On   Lossner's    benzoylethyloxysulphocarbamic   acid,    and   the 
formation  of  pseudoureas."     By  Augustus  Edward  Dixon,  M.D. 

Benzoyl  chloride  interacts  with  a  hot  saturated  solution  of  potas- 
sium thiocyanate,  yielding  potassium  chloride  and  a  compound, 
CioHi^NS02,  regarded  by  Lossner  {J.  prakt.  Chem.,  1874,  [ii],  10,  237) 
as  benzoylethyloxysulphocarbamic  acid,  COPh*NEt'CO*SH.  Miquel 
{Ann.  Chim.  Phys.,  1877,  [v],  11,  334),  showed  later  that  the  same 
compound  is  produced  from  benzoylthiocarbimide  and  ethylic  alcohol, 
and  that  consequently  it  is  not  an  acid,  but  an  *  ether,' 
COPh'NH'CS'OEt.  With  caustic  potash,  it  affords  a  potassium  deri- 
vative, ftom  which  by  interaction  with  ethylic  iodide,  the  corresponding 
ethylic  compound  is  obtained  ;  the  latter  is  decomposed  by  ammonia 
into  mercaptan,  together  with  a  supposed  unsymmetrical  benzoylethyl- 
urea,  OOPh-NEfCO-NH.^. 

In  the  present  paper,  it  is  shown  that  the  constitution  assigned  to 
this  '  urea  '  is  not  in  accordance  with  its  properties.  On  hydrolysis, 
it  yields  carbonic  and  benzoic  acids,  alcohol,  and  ammonia,  but  no 
ethylamine,  from  which  it  follows  that  the  ethylic  group  is  not 
attached  to  nitrogen,  and  the  conclusion  is  drawn  that  the  supposed 
urea  of  Lossner  is  really  the  ethylic  salt  of  a  benzoylated  imidocarb- 
amic  acid,  COPh*NIC(OEt)'NH.,.  Corresponding  compounds  have 
now  been  obtained,  which  bear  towards  the  ureas  a  relation  similar 
to  that  subsisting  between  the  pseudothioiireas  and  the  thiocarb- 
amides  :  to  maintain  uniformity  of  nomenclature,  it  is  proposed  that 
such  imido-derivatives  of  organic  salts  of  carbamic  acid  should  be 
termed  pseudoureas  generically. 

The  constitution  attributed  by  Lossner  to  the  ethylic  derivative  from 
which  the  above  ethyl-i/^-n-benzoyhu'ea  isobtained  is  COPh*NEt*CO*SEt; 
its    properties,    however,    are      inconsistent     with    this     structure, 


53 

and  the  author  assigns  reasons  for  representing  it  by  the  formula 
COPh-N:C(OEt)-SEt.  If  the  potassium  compound  Jrom  which  the 
latter  is  produced  be  similarly  constituted,  Miquel's  formula  for 
Lossner's  benzoylethyloxysulphocarbamic  acid  requires  further  modifi- 
cation into  that  of  the  tautomeric  ethylic  imidobenzoylthiocarbonate, 
COPh-N:C(OEt)-SH. 

Methyl-\li-n-henzoylurea,  COPh'X!C(OMe)'NHo,  is  deposited  from 
light  petroleum  in  fern-like  masses  of  white,  flattened  crystals, 
melting,  without  decomposition,  at  77 — 78°.  When  boiled  with 
alkali,  or  heated  with  water  at  150 — 160°  under  pressure,  it  is  hydro- 
lysed  into  carbonic  and  benzoic  acids,  ammonia,  and  methylic  alcohol  ; 
no  ethylamine  could  be  detected.  Its  isomeride,  ah-henzoylmethylurea. 
COPh'NH'CO'NHMe,  is  prepared  by  desulphurising  the  corresponding 
thiocarbamide  with  silver  nitrate  ;  the  thiocarbamide  separates  from 
alcohol  in  tufts  of  shining  needles,  the  urea  in  colourless,  thick 
prisms  ;  they  melt  at  152^  and  17P  respectively. 

Ethyl-xp-n-henzoylurea,  C0Ph'NIC(0Et)'NH2,  forms  rhombohedral 
crystals  melting  at  74 — 75^  without  decomposition.  Its  isomeride, 
a6-benzoylethylurea,  is  stated  by  Miquel  to  melt  at  192°,  or,  according 
to  Leuckart  {J.  p-akt.  Chem.,  1880,  [ii],  21,  33),  at  168°.  When  pre- 
pared from  the  thiocarbimide  (m.  p.  130 — 131°)  by  means  either  of 
silver  nitrate  or,  as  described  by  Miquel,  of  yellow  oxide  of  mercury, 
it  was  found  to  melt  at  114 — 115^. 

Anisoilthiocarbimide,  OMe'C^H^*  CO'NCS,  is  obtained,  in  solu- 
tion, by  heating  the  corresponding  chloride,  OMe'CgH^'COCl,  dis- 
solved in  benzene,  with  lead  thiocyanate.  It  unites  with  alcohol, 
forming  anisoilthiour  ethane  or  ethylic  imidoanisoUthiocarhonate , 
0Me-C6H^-C0'N:CXSH)-0Et,  which  crystallises  in  small,  white 
needles  melting  at  70 — 71°.  The  potassium  derivative  of  the  latter 
melts  at  about  222°  (uncorr.) ;  Vhen  boiled  in  alcoholic  solution  with 
ethylic  iodide,  and  then  saturated  with  ammonia,  it  yields  ethyl-\p-n- 
anisoilurea,  0Me*CgH^'C0'N!C(0Et)'NH2,  in  white,  transparent 
prisms  melting  at  69 — 70°. 

Anisoilthiocarbimide  unites  spontaneously  with  nitrogenous  bases 
forming  thioureas  and  thiocarbamides ;  the  following  are  described. 
Anisoilthiourea,  CSNoHg*  CgH^Oo,  forms  rhombs  and  octahedra  melting 
at  216 — 217°.  By  fusion  with  chloracetic  acid,  it  yields  anisoilthio- 
hydantoin  [ri-anisoilthiourantoin  {Trans.,  1897,  71,  638)],  a  pale- 
yellow  solid,  nearly  insoluble  in  the  ordinary  solvents,  and  decom- 
posing between  222°  and  230^.  ah-Anisoilphenylthiocarbamide  crys- 
tallises from  alcohol  in  brilliant  prisms  melting  at  126° ;  the  corre- 
sponding ortho-  and  para-tolyl  compounds  melt  at  126"5°  and  127 — 128° 
respectively.  a.h-AnisoiImethylthiocarbamide  melts  at  143 — 144'-"';  the 
tthylic  homologue  melts  at  126  5  — 127-5°,  and  yields,  on  desulphurisa- 
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tion,  the  symmetrical  urea,  OgH-Og'NH'CO'NHEt,  isomeric  with  the 
above  i/^-coixi pound  ;  it  melts  at  146 — 147°.  a.h-Anisoilbenzylthiocarh- 
amide  forms  colourless  prisms  melting  at  127 — 128°.  n-Anisoil-v- 
phenylbenzylthiourea,  C8H702'N!C(SH)'NPhBz,  from  the  thiocarbimide 
and  benzylaniline,  occurs  in  brilliant  rhombic  plates  melting  at 
142 — 'HS^.  It  is  not  desulphurised  by  boiling  with  alkaline  solution 
of  lead,  in  which  respect  it  differs  from  the  other  anisoil  thio-com- 
pounds  described. 

32.  "On  certain  isomeric  tertiary   benzylthioureas."     By 
Augustus  Edward  Dixon,  M.D. 

n-Phenyl-v-methylbenzylthiourea,  NPa!0(SH)  "NMe'CIIgPh,  was 
obtained,  in  quantitative  amount,  from  phenylthiocarbimide  and 
methylbenzylamine  ;  it  formed  long,  brilliant,  silvery  prisms  melt- 
ing at  129—130°.  Its  isomerides,  NMe:C(SH)'NPhBz,  and 
NBz:C(SH)-NMePh,  melt  at  121°  and  85°  respectively.  By  desulphur- 
isation  with  silver  nitrate,  it  afforded  the  urea,  NHPh'CO'NMeBz, 
which  crystallised  in  thin,  pearly  needles  melting  at  134 — 135°. 

n-Benzyl-v-methylbenzylthiourea,  NBz!C(SH)*NMeBz,  prepared  from 
benzylthiocarbimide  and  methylbenzylamine,  occurred  in  vitreous 
needles  melting  at  73°.  Its  isomeride,  n-7)iethyl-v-dibenzyltMourea, 
NMe!C(SH)'NBz2,  formed  white,  rhombic  crystals  melting  at 
110—111°. 

n-Methyl-v-methylbenzylthiourea,  NMelC(SH)  -NMeBz,  formed  vit- 
reous, flattened  crystals  melting  at  87*5 — 83'5°.  Its  isomeride, 
nbenzyl-v-dimethylthiourea,  NBz!0(SH)*NMe2,  crystallised  in  vitreous 
prisms  melting  at  98-5— 99-5°. 

These  thioureas  are  practically  insoluble  in  water ;  they  are 
unaffected  by  boiling  with  alkaline  lead  tartrate,  but  are  readily 
desulphurised  by  warming  with  nitrate  of  silver.  It  was  remai'ked 
in  1893  {Trans.,  63,  540)  that  amongst  the  then  known  phenylated 
isomeric  tertiary  thioureas,  the  member  containing  the  NPh-group 
had  the  highest  melting  point;  it  is  now  shown  that,  in  the  methyl- 
phenylbenzyl  series,  this  is  also  the  case. 

33.  "Is  campliene  unsaturated?"     By  J.  E.  Marsh. 

The  more  recent  formulje  for  camphor,  such  as  that  of  Bredt,  repre- 
sent campheae,  the  typical  hydrocarbon  of  the  group,  as  an  unsaturated 
compound  with  one  double  linking.  The  reactions  which  appear  to 
support  this  view  are,  firstly,  the  conversion  of  camphene  into  camphene 
glycol,  CiQH^g(0H).2,  by  the  action  of  potassium  permanganate  (Wagner, 
Ber.,  1890,  23,  2307),  and,  secondly,  the  production  of  camphene  di- 
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bromide,  C^QH^gBr.j,  by  the  action  of  bromine  on  campiiene  (Reychler, 
Ber.,  1896,  29,  900).     These  reactions  would  be  sufficient  to  establish 
the  unsaturated  character  of  camphene  if  it  were  a  matter  quite  free 
from  doubt  that  camphene  glycol  and   camphene  dibromide  are  the 
simple  additive  compounds  they  appear  at  first    sight    to    be.     The 
so-called  camphene  glycol,  hovyever,  appears    to   possess  none  of  the 
properties  of  a  true  glycol ;  and,  in  particular,  the  fact  that  it  readily 
loses  water,  forming    a    compound    having    all    the  properties  of  an 
aldehyde,  seems  to  be  inconsistent  with  the  view  that  it  is  a  glycol 
at  all.     Moreover,  the  action  of  permanganate  on  camphene  is  much 
slower  than  is  usually  the  case  with  an  unsaturated  compound.   With 
regard  to  camphene  dibromide,  experiments  have  been  made  by  the 
author  which  lead  him  to  believe  that  this  compound  is  not  formed 
by  the  direct    union    of    bromine    and    camphene,  but  is  really  the 
product  of  the  interaction  of    bromine  and  camphene  hydrobromide. 
By  saturating  camphene  dissolved  in  glacial  acetic  acid  with  hydrogen 
bromide,  and    then    adding    bromine    to    the    product,  the    so-called 
camphene  dibromide  is  obtained    in    amount  equal  to  about  70  per 
cent,  of  the  theoretical  yield,  whereas  Reychler,  by  the  direct  action 
of  bromine  on  camphene,   obtained  only  8  grams  from  27*7  grams  of 
camphene,  which  represents  a  yield  of  about  13  per  cent.     The  chief 
product  of  the  action  of  bromine  on  camphor  is  the  substituted  deriva- 
tive bromocamphene,  C^QH^jBr.     In  this  reaction,  then,  it  appears  that 
bromine  first  replaces  hydrogen  in  camphene,  forming  bromocamphene 
and  hydrogen  bromide  ;  the   hydrogen  bromide  is   partly  given    off  in 
the  gaseous  form,  but  in  part  also  combines  with   the  excess  of  cam- 
phene, forming  camphene   hydrobromide,  which   is  then  further  acted 
on  by  bromine,  giving  the  so-called  camphene  dibromide  by  the  sub- 
stitution of   bromine  for   hydrogen.     This   reaction,  therefore,  cannot 
be  brought  forward  as  evidence  in  favour  of  the  unsaturated  character 
of  camphene.     It   may   be  argued,  perhaps,  that   the   direct  union    of 
camphene  with  hydrogen  bromide  is  in  itself  sufficient  evidence  of  its 
unsaturated  character.     It  does  not,  however,  appear  to  be  consistent 
with  the  nature  of  the  double  linking  that  it  should  resist  the  action 
of  bromine  and  succumb   to   that  of   hydrogen   bromide.     Such  a  pro- 
perty is  far  more  characteristic  of  the  trimethylene  ring,  as  Professor 
Perkin    has    shown,  and    may    be  characteristic    also    of    other    ring 
formations. 

34.    "Formation  of  a-pyrone  compounds  and  their  transformation 
into  pyridine  derivatives."     By  Siegfried  Ruhemann. 

The  substances  formed  from  a-pyrone  derivatives  by  the  addition 
of  two  molecular  proportions  of  ammonia  (Proc,  1899,  15,  6),  have 
been    transformed    into    pyridine    compounls.       The    view    already 
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expressed,  that  these  additive  products  may  be  regarded  as  ammonium 
salts  of  unsaturated  amino-acids,  readily  explains  such  a  change. 
The  transformation  is  effected  by  preparing  from  the  ammonium 
salts  the  cori'esponding  ethylic  salts,  which,  on  distillation,  lose 
alcohol  and  condense  to  the  pyridine  compounds  represented  by  the 
formulfe  : 

C02Et-C<g^j^;5^g>C-OH,  C0,Et-C<^^^'P5>C-0H. 

I.   M.  p.  184°.  II.   M.  p.  210°. 

From  the  ethylic  salt  represented  by  formula  I.,  the  corresponding 
acid  was  prepared ;  this  loses  carbon  dioxide  at  240°,  forming 
phenylmethylpyridone  (m.  p.  207—208°). 

/3-Diketones,like  ethylic  salts  of  y8-ketonic  acids,  condense  with  ethylic 
phenylpropiolate   under   the   influence  of    sodium   ethoxide,  forming 

a-pyrone  derivatives  of  the  general  formula  CPh<^^wp--.T>\.p-r>'^0, 

in  which  R  and  R'  denote  hydrocarbon  radicles.  Thus,  from  acetjl 
acetone  and  from  benzoylacetone,  compounds  have  been  obtained 
which  melt  respectively  at  128°  and  143 — 144°,  and  behave  like 
a-pyrone  derivatives  with  alcoholic  ammonia. 


ANNIVERSARY   MEJBTING. 
The  Anniversary  Meeting  will  be  held  on  Wednesday,  March  29  th, 
at  3  o'clock  in  the  afternoon. 


NOTICE  TO  AUTHORS. 
As  the  Proceedings  go  to  press  on  the  Monday  after  each  ordinary 
Meeting  of   the  Society,  the  announcement  of    papers  for  the  next 
Meeting  cannot  be  made  in  this  publication  unless  the  papers  are  in 
the  hands  of  the  Secretaries  by  noon  on  that  day. 


At  the  next  meeting,  on  Thursday,  March  2nd,  1899,  the  following 
papers  will  be  communicated  : — 

"Bromomethylfurfuraldehyde."  By  H.  J.  H.  Fenton,  M.A.,  and 
Mildred  Gostling,  B.Sc. 

•'The  action  of  metallic  thiocyanates  on  certain  substituted  carb- 
amic  and  oxamic  chlorides,  and  a  new  method  for  the  production  of 
thiobiurets."     By  Augustus  Edward  Dixon,  M.D. 

"Ethylic  ^yS-dimethylpropanetetracarboxylate."  By  W.  Trevor 
Lawi'ence. 

"The  action  of  alkyl  iodides  on  hydroxylamine."  By  Wyndham 
R.  Dunstan,  F.R.S.,  and  Ernest  Goulding,  B.Sc. 
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March  2nd,  1899.  Professor  Dewar,  F.R.S.,  President,  in  the 
Chair. 

Mr.  John  S.  MacArthur  was  formally  admitted  a  Fellow  of  the 
Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Clement  Harrison  Baker,  Athelney,  Featherstone  Road,  King's 
Heath,  Birmingham  ;  Fredei'ick  James  Beale,  Wilderspool  Brewery, 
Warrington ;  Alfred  Ernest  Bond,  Prince's  Chambers,  Corporation 
Street,  Birmingham  ;  Charles  Robert  Darling,  220,  Eglinton  Road, 
Plumstead ;  Percy  Haigh,  312,  Romford  Road,  Forest  Gate,  E.  ; 
Thomas  Judge,  142,  Waller  Road,  New  Cross,  S.E. ;  William 
McConnell,  178,  Springfield  Road,  Glasgow ;  Wilfred  Walter 
Morris,  Newtown  St.  Boswells,  Roxburghshire,  N.B. ;  Maurice  Emile 
Schweich,  85,  Belgrave  Road,  S.W.  ;  Edward  Thomas  Shelboui'n, 
1,  Chalcot  Crescent,  Regent's  Park  Road,  N.W. ;  Richard  Threlfall, 
45,  Frederick  Road,  Edgbaston,  Birmingham  ;  Ernest  Albert  Tyler, 
Warsop,  Mansfield,  Notts. 

Of  the  following  papers,  those  marked  *  were  read. 

*35.  •*  Bromomethylfurfuraldehyde."     By  H.  J.  H.  Fenton,  M.A., 
and  Mildred  Gostling,  B.Sc. 

It  has  been  shown  by  the  authors  in  a  previous  communication 
{Trans.,  1898,  73,  556)  that  certain  carbohydrates,  when  acted  on  by 
hydrogen  bromide  in  ethereal  solution,  give  rise  to  a  beautiful,  purple 
coloration.  From  observations  made  with  a  considerable  number  of 
typical  carbohydrates,  it  would  appear  that  the  rapid  production  of 
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this  intense  colour  is  characteristic  of  ketohexoses,  or  substances 
capable  of  yielding  them  by  hydrolysis.  The  colour-producing  sub- 
stance has  now  been  isolated  in  a  pure  state,  and  is  obtained  in  the 
form  of  short,  golden-yellow,  prismatic  crystals  belonging  to  the 
oblique  system.  It  melts  at  60°,  decomposes  somewhat  explosively 
at  a  higher  temperature,  and  is  practically  insoluble  in  cold  water,  but 
dissolves  easily  in  most  organic  solvents,  giving  solutions  which 
powerfully  stain  the  skin.  Its  solutions  give  a  bright  orange  colour 
with  aniline  acetate  after  some  time ;  they  powerfully  reduce  silver 
and  copper  solutions,  react  with  phenylhydi'azine,  and  when  treated 
with  an  ethereal  solution  of  hydrogen  bromide,  produce  an  intense 
purple  coloration,  which  is  exactly  similar  to,  but  appears  ev^n  more 
quickly  than,  that  obtained  with  ketohexoses.  Analysis  and  mole- 
cular weight  determinations  show  that  it  has  the  formula  CgHgBrOg, 
and  its  reactions  and  properties  indicate  that  it  is  a  bromomethyl- 

H-C=C^CHO 
furfuraldehyde,         |       |    J>0  .     On  oxidation  with  silver  oxide,  it 

H-Czzc/CHgBr 
yields  w-hydroxymethylpyromucic  acid  identical  with  that  obtained 
by  Hill  and  Jennings  from  the  corresponding  bromo-acid  {Amer.  Chem. 
J.,  1893,  15,  162).  The  whole  of  the  bromine  is  precipitated  by 
an  alcoholic  solution  of  silver  nitrate,  and  from  the  solution  a  sub- 
stance is  obtained  which  closely  resembles,  but  s^eems  to  be  isomeric 
with,  the  hydroxymethylfurfuraldehyde  of  Diill  and  Kiermayer  (Chem. 
Zeit.,  1895,  19,  206,  1003);  a  similar  result  is  obtained  by  heating 
the  substance  with  water  in  presence  of  barium  carbonate.  If  the 
substance  be  covered  with  water  and  saturated  with  sulphur  dioxide, 
it  slowly  dissolves,  and  the  solution,  after  remaining  for  some  hours, 
gives,  on  extraction  by  ether,  a  product  which  crystallises  from  hot 
water  in  yellow  needles;  these  melt  at  117°,  and  in  solution  give  a 
magnificent  blue  colour  with  caustic  alkalis.  Analysis  and  molecular 
weight  determinations  indicate  that  this  is  a  condensation  product, 
and  is  free  from  bromine ;  its  constitution  is  now  being  investigated. 


*36.  "The  reaction  of  alkyliodides  with  hydroxy  lamina.  Formation 
of  alkylated  hydroxylamines  and  oxamines."  By  Wyndham  R. 
Dunstan,  F.R.S.,  and  Ernest  Goulding,  B.Sc. 

As  the  authors  have  shown  previously  (Proc,  1894, 10, 138  ;  Trans., 
1896,  69,  839),  methyl  iodide  readily  reacts  with  hydroxylamine, 
forming  hydriodides  of  hydroxylamine  and  the  hydriodide  of  a  tri- 
methyl  derivative.  The  hydrated  base  crystallises  well  and  melts 
sharply  at  96°.  It  is  not  volatile.  The  anhydrous  base  has  not 
yet   been  isolated.     The  aqueous  solution  is  strongly  alkaline,  and 
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does  not  reduce  Fehling's  solution.  Solution  of  silver  nitrate  is 
only  reduced  on  warming,  or  after  prolonged  standing.  Dimethyl- 
amine  and  formaldehyde  are  produced  by  the  action  of  hydriodic 
acid,  but  no  methyl  iodide.  The  same  decomposition  ensues  when  the 
base  (or  its  salts)  is  heated  either  alone  or  with  dilute  sulphuric 
acid,  {CH3)3NO  =  CH20  +  NH(CH3)2.  When  allowed  to  stand  in 
aqueous  solution  in  contact  with  zinc  dust,  it  is  reduced  to  trimethyl- 
amine,  (CH3)3NO  + H2  =  (CH3)3N +  H2O. 

The  principal  salts  of  the  base  are  described. 

The  authors  conclude  that  this  substance  is  not  a  true  trimethyl- 
hydroxylamine,     but    a    trimethyloxyamvionia    or    trimethyloxamine, 

(CH3)3n:o. 

By  the  reaction  of  methyl  iodide  with  trimethyloxamine,  the  iodide 
of  a  tetramethyl  derivative  is  produced.  The  free  base,  which  is  strongly 
alkaline,  has,  so  far,  been  obtained  only  in  aqueous  solution.  The 
salts  crystallise  well. 

When  the  solution  of  a  salt  is  warmed  with  an  alkali,  methyl 
alcohol  is  split  off  and  trimethyloxamine  is  formed,  N(C £13)300113011  = 
N(CH3)30+-CH30H. 

When  the  aqueous  solution  of  a  salt  is  heated  at  150°  in  a  closed  tube, 
trimethylamiue  and  formaldehyde  are  produced,  lSr(CH3).:,OCH30H  = 
N(C  113)3 +  CH2O  +  H2O. 

When  the  iodide  is  heated  with  concentrated  hydriodic  acid,  the 
products  are  methyl  iodide,  dimethylamine,  and  formaldehyde, 
N(CH3)30CH30H  +  HI  =  NH(CH3)2  +  CH3I  +  CH2O  +  HgO. 

When  reduced  in  aqueous  solution  with  zinc  dust,  trimethylamiue 
and  methyl  alcohol  are  formed,  N'(0H3)3OCH3OH  +  H,  =  N(CH3)3 + 
CH3OH  +  HgO. 

The  base  is,  therefore,  trimethylmethoxy  ammonium  hydroxide, 
(CH3)3N"-O0H3-OH. 

When  ethyl  iodide  reacts  with  hydroxylamine,  hydriodides  of 
hydroxylamine  aie  formed,  together  with  a  diethylhydroxylamine 
hydriodide.  The  base  is  an  oily  liquid  with  a  curious  aromatic  odour, 
boiling,  with  some  decomposition,  between  130 — 134°.  Its  aqueous 
solution  is  strongly  alkaline,  and  acts  as  a  powerful  reducing  agent. 
The  salts  are  fully  described;  the  oxalate,  [(C2H5)2NOH]2H2C20^, 
crystallises  very  readily  and  melts  at  136 — 137°.  When  heated,  it 
decomposes  into  ethylamine  and  acetaldehyde,  ((J,H5)2NOH  =  CoH-NH,, 
4-C2H4O.  When  heated  with  hydriodic  acid,  diethylamine  is  formed, 
but  no  ethyl  iodide.  It  forms  an  acetyl  derivative.  The  substance 
is,  therefore,  a  true  ^-diethylhydroxylamine,  N(C2H5)20H.  It  is 
isomeric  with  the  two  diethylhydroxylamines  described  by  Lossen 
(NHEtOEt),  but  is  probably  identical  with  the  substance  obtained 
by  Kissel  by  the  action  of  zinc  ethyl  on  nitroethane.     The  substance 


60 

now  described  closely  resembles  in  its  decompositions  the  ^  dibenzyl- 
hydroxylamine  studied  by  Behrend  and  Leuchs. 

By  the  reaction  of  diethylhydroxylamine  with  ethyl  iodide,  the 
liydriodideof  a  triethyl  derivative  is  obtained.  The  base  is  crystalline 
and  non-volatile.  The  aqueous  solution  is  strongly  alkaline.  It 
does  not  reduce  Fehling's  solution,  but  reduces  silver  nitrate  on  warm- 
ing. The  principal  salts  are  fully  described.  In  all  its  reactions,  this 
base  closely  corresponds  with  trimethyloxamine.  When  heated,  it 
breaks  up  into  diethylamine  and  acetaldehyde  ;  when  reduced  with 
zinc  dust  in  aqueous  solution,  it  furnishes  triethylamine,  whilst  by 
the  action  of  hydriodic  acid  it  is  converted  into  triethylamine  with- 
out the  formation  of  ethyl  iodide.  This  substance  is,  therefore, 
trip.thyloxyam'monia  or  trietliyloxamine,  (02115)31^  10.  It  is  not  identical 
with  the  isomeride  of  triethylhydroxylamine  which  Bewad  describes 
as  resulting  from  the  action  of  zinc  ethyl  on  nitroethane. 

Similarly,  normal  propyl  iodide  and  secondary  propyl  iodide  react 
with  hydroxvlamine,  forming  dipropyl-  and  di-isojyt'ojyylhydroxi/lamines, 

Hantzsch  and  Hilland  {Ber.,  1898,  31,  2058)  have  recently  described 
their  work  on  this  subject.  They  generally  confirm  the  account  given 
by  the  authors  five  years  ago  of  the  reaction  of  methyl  iodide  with 
hydroxylamine.  They  assert  that  the  hydrated  base  (see  above) 
is  rrally  a  carbonate.  The  authors  have  repeated  their  experiments, 
and  find  that  there  is  no  foundation  for  this  statement.  It  is  evident, 
fi'om  the  different  account  given  by  Hantzsch  and  Hilland  of  the  pro- 
perties of  trimethyloxamine,  that  the  material  tbey  examined  contained 
impurity,  probably  hydroxylamine. 

By  the  reaction  of  ethyl  iodide  with  hydroxylamine,  Hantzsch  and 
Hilland  obtained  only  monethylhydroxylamine  hydriodide.  The 
authors  have  repeated  their  experiments,  and  have  been  unable  to 
isolate  any  such  substance.  They  find,  as  stated  above,  that  diethyl- 
hydroxylamine is  the  chief  product  of  the  reaction. 


Discussion. 

Dr.  Hewitt  drew  attention  to  Bamberger's  recent  discovery  of  the 
analogous  dimethylaniline  oxide  by  the  direct  oxidation'of  dimethyl- 
aniline  by  hydrogen  peroxide  {Ber.,  1899,  32,  342).  The  substance 
is  destitute  of  reducing  properties,  and  exhibits  a  peculiar  transforma- 
tion into  a  mixture  of  ortho-  and  para-nitrodimethylanilines  by  the 
action  of  nitrous  acid.  This  transference  of  an  oxygen  atom  from  the 
dimethylamino-  to  the  nitroso-group,  thereby  converting  it  into  anitro- 
group,  may  possibly  be  the  analogue  of  the  conversion  of  trimethyl- 
oxamine into  a  mixture  of  dimethylamine  and  formaldehyde. 
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Dr.  FoRSTER  remarked  that  distillation  under  atmospheric  pressuie 
resolves  the  benzyl  ether  of  camphoroxime  into  benzaldehyde  and 
camphorimine,  a  change  suggesting  analogy  with  the  conversion  ot: 
trimethyloxamine  into  formaldehyde  and  dimethylamine. 


*37.  "Derivatives   of  aa'-dibromoeamphorsulplionic  acid."     By 
Arthur  Lapworth. 

When  ammonium  a-bromocamphorsulphonate  is  heated  with  brom- 
ine and  water  at  110 — 120°,  a  dibromocamphorsul phonic  acid  is  pro- 
duced, identical  with  that  obtained  in  small  quantities  by  heating  the 
salt  with  dilute  nitric  acid  {Trans.,  1897,  71,  19;  compare  Proc, 
1898,  14,  159),  and  its  investigation  has  been  continued  with  the 
following  results. 

The  ammonium,  jjotassium,  sodium,  calcium,  barium,  zinc,  cadmium, 
and  lead  salts  are  readily  soluble  in  water  and  crystallise  well ;  the 
basic  lead  salt  is  amorphous,  and  is  practically  insoluble  in  water. 
aa-Dih'omocamphorsulj)honic  chloinde,  C^^-^^r^O''&0=p\,  is  very 
sparingly  soluble  in  the  usual  media  ;  it  crystallises  in  beautiful,  hemi- 
hedral  forms  belonging  to  the  orthorhombic  system,  is  isomorphous 
with  the  sulphonic  bromide  already  described  (loc.  cit.),  and  melts 
at  203 — 204°  with  decomposition.  The  amide,  CY^H^gBroO'SOoNHo, 
forms  hemihedral  crystals,  is  very  sparingly  soluble  in  the  ordinary 
media,  and  melts  at  about  238°  with  decomposition. 

When  aa'-dibromocamphorsulphonic  chloride  is  treated  with  piperid- 
ine  in  ethereal  solution,  a  mixture  of  dibromocamjyhorsulphopiperid- 
ide,  C^uH^gBr^O'SOgNCjII^f),  and  monobromocamj)horsulj)hopiperidide, 
CjQH^^BrO'SO.^NCjHjQ,  is  obtained.  The  former  crystallises  in 
orthorhombic  plates  or  prisms  melting  at  157 — 158°  ;  the  latter, 
which  may  also  be  obtained  by  the  action  of  piperidine  on  a-mono- 
bromocamphorsulphonic  chloride,  crystallises  in  plates  melting  at  152°. 

When  dibromocamphorsulphonic  acid  is  heated  with  strong  alkalis, 
bromine  is  eliminated,  and  the  product,  on  treatment  with  phosphorus 
pentachloride,  yields  a-monobromocamphorsulphonic  chloride  melting 
at  135°,  the  action  being  exactly  analogous  to  that  of  alcoholic  potash 
or  soda  on  aa'-dibromocamphor. 

When  heated  at  its  melting  point,  aa'-dibromocamphorsulphonic 
bromide  loses  sulphur  dioxide,  yielding  aa  ir-tribromocamphor, 
CjoHjgBrgO.  This  crystallises  from  dilute  alcohol  in  fine  needles  and 
melts  at  69 — 70°  ;  it  is  rapidly  decomposed  when  warmed  with  solu- 
tions of  silver  salts  or  with  alkalis,  the  product  with  the  latter 
being  a7r-dibromocamphor  melting  at  152°.  The  new  tribromocamphor 
is  also  obtained  by  heating  oTr-dibromocamphor  with  bromine  at  120° 
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in  sealed  tubes  ;  this  fact  and  others  which  have  been  mentioned 
indicate  that  the  dibromocamphorsulphonic  acid  has  the  constitution 
assigned  to  it  by  the  author. 

38.  "Ethylic   /3^-diinethylpropanetetracarboxylate."     By    W. 
Trevor   Lawrence. 

Meyenburg  (private  communication,  compare  Ber.,  1895,  28,  785) 
attempted  to  prepare  ethylic  /S/3-dimethylpropanetetracarboxylate  by 
the  condensation  of  etbylic  isopropylenemalonate  with  ethylic  sodio- 
malonate,  but  was  unsuccessful,  and,  with  his  permission,  the  author 
has  continued  the  work. 

Ethylic  P^-diinethylpropenetetracarhoxylate,  CMe2[CH(C02Et)2]o» 
is  formed  in  small  amount  in  preparing  ethylic  isopropylene- 
malonate from  acetone  and  ethylic  malonate  in  the  presence  of  acetic 
anhydride  and  zinc  chloride.  It  is  obtained  i^eadily  by  the  interaction 
of  molecular  quantities  of  ethylic  isopropylenemalonate  with  ethylic 
sodiomalonate  in  dry  ethereal  or  benzene  solution.  The  mixture  is 
allowed  to  boil  during  24  hours,  a  half  molecular  proportion  of  ethylic 
sodiomalonate  added,  and  the  boiling  continued  during  a  further 
24  hours.  On  fractional  distillation  in  a  vacuum,  the  compound  is 
obtained  as  a  thick  oil  boiling  at  218°  under  14  mm.  pressure.  On 
hydrolysis  with  alcoholic  potash,  it  is  converted  into  ^^-dimethyl- 
propanetricarboxylic  acid,  C02H*CHo'CMe2*CH(C02H)2,  melting 
at  ]  72°,  and  with  sulphuric  acid  into  /3/3-dimethylglutaric  acid, 
COaH-CHg-CMeg-CHg-CO.H,  melting  at  101°,  from  which  the  anhy- 
dride melting  at  123°  was  obtained. 

The  author  is  engaged  with  Dr.  Herz  in  the  further  investigation 
of  the  properties  of  the  substance 

39.  "The  action  of  metallic  thiocyanates  on  certain  substituted 
carbamic  and  oxamic  chlorides ;  and  a  new  method  for  the 
production  of  thiohiurets."     By  Augustus  Edward  Dixon,  M.D. 

Acid  chlorides  containing  the  group  COCl  interact  with  metallic 
thiocyanates,  in  presence  of  suitable  solvents,  yielding  the  corres- 
ponding organic  isothiocyanates  ;  chlorine  united  with  certain  groups, 
other  than  carbonyl,  is  similarly  exchangeable,  but  complete  dechlorina- 
tion is  generally  hard  to  effect.  Experiments  made  with  a  view  of 
ascertaining  whether  the  halogen  in  substances  generally  acidic  in 
character,  or  only  that  in  direct  union  with  a  negative  group  could 
thus  be  substituted,  pointed  to  the  latter  as  the  determinant  condition. 

By  heating  with  mercuric  thiocyanate  in  presence  of  cumene,  the 
chlorides  of  disubstituted  carbamic  acids  are  converted  into  isothio- 
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cyanates  of  the  fox*m  NRg'CO'NCS ;  these  substances  are  related  to 
the  thiobiuretsand  to  thioallophanic  acid  in  the  same  way  as  ordinary 
thiocarbimides  to  thiocar  bam  ides  and  thiocarbamic  acid  respectively. 
They  unite  spontaneously  with  nitrogenous  bases,  affording  substi- 
tuted thiobiurets,  and  with  benzylic  alcohol,  forming  the  corresponding 
substituted  thioallophanates,  NE.-CO-NH-CS-OBz. 

These  thiobiurets  may  be  regarded  as  thiocarbamides  containing  the 
carbamyl  or  NRg'CO-group  ;  if  so,  the  rule  formulated  by  the  author 
with  respect  to  desulphurisation  of  the  thiocarbamides  by  alkaline  lead 
tartrate  {Trans.,  1893,  63,  318)  holds  good,  the  carbamyl  group  hei-e 
playing  the  same  part  as  an  alkylic  or  allylic  radicle.  Thus,  the  thio- 
biurets, NRg'CO'NH'CS'NHX,  can  be  desulphurised  when  X  is  an 
aromatic  radicle,  but  not  when  it  is  aliphatic.  Their  behaviour  as 
carbamylthiocarbamides  (or  thioureas)  is  further  instanced  by  the 
production  of  thiohydantoin-like  [derivatives  on  treatment  with 
chloracetic  acid ;  the  latter  compounds  are  related  to  the  biurets  in 
the  same  way  as  the  thiohydantoins  to  the  thiocarbamides,  and,  in  like 
manner,  yield  thioglycollic  acid  on  hydrolysis. 

The  isothiocyanates  could  not  be  freed  from  the  accompanying 
cumene  by  distillation  either  with  steam  or  under  diminished  pres 
sure  ;  their  solutions  were  used  in  preparing  the  following  derivatives. 

(1)  Diphenylcarhamylisothiocyanate,  NPh./CO'NCS,  with  aniline 
gives  &cc-triphe7iylth{obiuret,  NPh^'CO'NH-CS'NHPh,  crystallising  in 
white  needles  which  melt  at  163 — 163*5°  and  yield  phenylthiocarb- 
imide  when  heated  with  acetic  anhydride.  a,-Orthotoli/l-c-dipkeni/l- 
thiohiuret,  NPhg'CO-NH'CS'NHTo,  from  orthotoluidine,  occurs  in  fine, 
white  needles  melting  at  163'5 — 164°.  When  desulphurised  by  silver 
nitrate,  it  affo);ds  the  corresponding  bktret,  NPh.,*CO*NH'CO'NHTo, 
melting  at  132 — 133°.  a,-Paratolyl-c-diphenylthiohiurtt  .melts  at 
172 — 172-5°,  and  resembles  generally  the  ortho-derivative.  Si-Methyl- 
c-diphenylthiohiuret  melts  at  170 — 171°;  the  ethylic  homologue  at 
137 — 138°,  and  the  corresponding  benzylic  derivative  at  167 — 168°. 
c-Bipkenylthiobiuret,  NPh2*C0*NH*CS*NH.„  is  precipitated  on  mixing 
the  calculated  quantity  of  alcoholic  ammonia  with  the  isothiocyanate 
solution;  it  forms  long,  yellow  prisms  melting  at  183°,  and  when 
fused    with    chloracetic   acid,   yields   u-dipihenylcarbamylthiourantoin, 

NPh2-C0-N:C<^~^^>     {Trans.,     1897,     71,     638),     which     is 

deposited  from  alcohol  in  tufts  of  flexible  needles,  melts  at  184 — 185'^, 
and  is  hydrolysed  by  potash,  forming  thioglycollic  acid.  HL-Benzyl- 
phe7iyl-(i-diphenylthiobiuret,  NPh2*C0'NH'CS*NPhBz,  from  benzyl- 
aniline,  occvirs  in  white  needles,  becoming  electrical  on  friction  and 
melting  at  137 — 138°.  a,-Diphenylca7'bamyl-l3-p?ie7iylthiosemicarbazide. 
NPho-CO-NH-CS-NH-NHPh,     melts      at     152-5—153°.        Benzylic 
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SL-dipheni/l-ft-thioallophanate, irom.iheisothiocya.na.te  and  benzylic  alcohol, 
occurs  in  vitreous,  apparently  rhombic,  prisms  melting  at  141 — 142^  ; 
attempts  to  form  similar  compounds  with  methylic,  ethylic,  and  cinn- 
amic  alcohols  failed. 

(2)  Methylphenylcarba}n7/lisothioci/anate,ls^I  eVh'CO''iSCfi,  with  a.ni\me, 
yields  a.-phenyl-c-methylphenyUhiobiuret^  NMePh'CO'XH-CS'NHPh, 
in  woolly  masses  of  needles  melting  at  158 — 159^  a.-Orthotolyl-c- 
niethylphenylthiohiuret  forms  thick,  vitreous  prisms  melting  at  108° ; 
the  paratolyl  derivative  occurs  in  white,  glistening  plates  melting  at 
156 — 157°.  SiC-DimethylphenyUhiohiuret  forms  leafy  crystals 
melting  at  90—91°.  c-Methylp>keaylthiobiuret,'S'Sle^h'CO'^K'Q^''S^o, 
crystallises  in  brilliant,  apparently  clinorhombic,  prisms  melting  at 
166 — 167°;  with  chloracetic  acid,    it  yields  n-methylphenylcarhamyl- 

thiourantoin,   NMePh' CO'X!C<^-v^TT^p,^\     a  yellowish,    crystalline 

powder  melting  at  199 — 200°,  and  giving  thioglycollic  acid  on 
hydrolysis.  a.-Methylphenylcarhaviyl-^-2)henylthiosemicarhazide  crystal- 
lises from  alcohol  in  brilliant  prisms,  melting  at  119—120°;  no 
evidence  was  obtained  of  the  production  of  a  stereo-,  or  other,  isomeride- 
Benzylic  a.-methylp]ienyl-^-thioallophanate,  XMePh*  CO'NH'CS'OBz, 
forms  vitreous  rhombohedra  melting  at  90 — 91°. 

(3)  Eihylphenylcarhaniylisothiocyanate,  NEtPh'CO'NCS,  forms  the 
following  derivatives  : — a,-Phenyl-y-ethylphenyUhiohiuret,  melting  at 
106 — 107°;  the  or^Aoto^^^and^^araio/y/ compounds, melting  at  124 — 125° 
and  174°  respectively.  c-Ethylplienylthiohiuret  occurs  in  large, 
greasy-looking,  flattened  prisms  melting  at  147 — 148°,  and  yielding, 
with  chloracetic  acid,  n-ethylphcnylcarbamylthioiirantoin,  melting  at 
184 — 185°.  £enzylic-a,-ethylphenyl-^-tkioallophanate  crystallises  in 
coloui'less  prisms  melting  at  about  120°. 

(4)  Benzylphenylcarbaviylisothiocyanate,  NPhBz'CO'NCS,  resembles 
its  congeners  in  forming  a  yellowish  .solution  which  has  no  dis- 
tinctive odour,  and  can  be  desulphurised  in  the  cold  by  ammoniacal 
nitrate  of  silver,  or  by  boiling  with  alkaline  lead  tartrate.  a.-P1ienyl-c- 
benzylpJienylthiobiuret,  NPhBz*CO*NH'CS'NHPh,  occurs  in  colourless 
prisms  melting  at  about  103°  ;  the  corresponding  t\.-orthotolyl  compound 
melts  at  131 — 132°,  and  when  desulphurised,  in  presence  of  ammonia, 
by  silver  nitrate,  yields  a  guanidine,  NPhBz*CO'NH'C(NH)'NHTo, 
melting  at  136 — 136*5°.  a.-Methyl-c-benzylphenylthiobiuret  forms  white 
prisms  melting  at  99 — 100°  ;  the  a.-ethyl  derivative  melts  at  67 — 68°. 
c- BenzylpJienylthiobiuret  crystallises  from  a  mixture  of  chloroform  and 
alcohol  in  lustrous,  rectangular  prisms;  it  melts  at  179 — 180°,  and 

with  chloracetic  acid,  yields  the  compound,  NPhBz'CO'NIC<C>a-TT.r<fr>' 
a  sandy,  crystalline  powder  melting  between    194°   and    195°,   and 
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affording  thioglycollic  acid  on  hydrolysis  by  potash.  Benzylic 
A-henzylphenyl-^-thioaUojyhanate  separates  from  hot  alcohol  in  brilliant, 
vitreous  prisms  melting  at  133 — 134°. 

(5)  Oxanilylisothiocyanate,  NHPh'CO'CO'NCS,  is  obtained  from 
phenyloxamic  (oxanilic)  chloride  and  lead  thiocyanate  in  presence  of 
toluene  ;  its  solution,  when  mixed  with  aniline,  yields  Si-phenyloxamyl- 
13-phenyIthiocarbamide,  NHPh-CO'CO-NH-CS-NHPh ;  it  melts  at 
172 — 173°,  and  slowly  dissolves  in  hot  potash^  producing  phenyl- 
thiourea. 


40.  "A  reaction  of  some  phenolic  colouring  matters."    By 
A.  G.  Perkin. 

In  a  preliminary  communication  (Proc,  1898,  14,  56)  it  was  shown 
that  some  phenolic  colouring  matters  which  dye  mordanted  fabrics 
decompose  the  alkaline  acetates  in  presence  of  alcohol,  forming  mono- 
substituted  salts.  The  present  investigation  indicates  the  general 
nature  of  this  reaction  in  the  case  of  colouring  matters  having 
hydroxyl  radicles  in  relatively  ortho-positions,  although  in  the  flavone 
groups  some  exceptions  occur.  In  the  following  list  of  the  salts  pre- 
pared, those  of  calcium  and  barium  have  been  formed  by  double 
decomposition  from  the  alkali  compounds.  The  colour  and  crystalline 
form  are  given  only  in  the  case  of  the  potassium  salt,  and  all  were 
obtained  crystalline  unless  otherwise  stated. 

Anthraquinone  Group.  —  Potassium  alizarine,  C^^H-O^K,  violet 
needles  ;  sodium  alizarine,  Cj^H-O^Na  ;  barium  alizarine,  ((/j^Hi^O^lg^a  ; 
calcium  alizarine,  (C|^H-0^).,Ca,  and  potassium  monobromalizarine, 
Cj^HpBrO^K.  Potassium  anthragallol,  Q^^^jO.^,  violet- black  needles  ; 
also  Cj^HyOjNa ;  {Q^^^O^.^a.  (amorphous),  and  {Q^^.jO^)^Qa  (amor- 
phous). Potassi<im  purpurine,  Cj^H^O^K,  and  sodium  purpurine, 
C^^^H^OgNa,  red  needles.  Potassium  anthrapurpui'ine,  Oj^H-O^K,  red 
needles.  Other  colouring  matters  of  this  group  behave  similarly,  but 
quinizarine  and  metahydroxyanthraquinone  do  not  give  the  reaction. 

Flavone  Group. — Morin  yields  the  orange-yellow  compounds, 
C\-HAK;  C,,HgO,Na;  {Q,,U,0,)Mg;  (C^^HAV.Ba  ;  C.^H^Br.O.K  ; 
C^jH^Br^O-Kg  (amorphous),  and  quercetin,  C^^HgO-K ;  Cj^HgO^-Na ; 
{Q-^^QO^).-fi-A{'\) ;  CjjH^BrgOyK,  orange  coloured.  Rhamnetin  and  rham- 
nazin  are  peculiar,  and  give  respectively  the  salts  Cj^HjoO-jCj^Hj^O-K 
and  Cj-Hj^O-.,Cj-H^307K.  Potassium  rutin,  Q.^-K^^O^qK.  ;  potassium 
violaquercitrin,  Co^HgjO^jK  ;  potassium  myrticolorin,  Co-HoyO^gK, 
and  potassium  xanthorhamnin,  C28H3gOj7,C.,gH3.0^7K('?),are  yellow, 
amorphous  powders.  Fisetin  forms  C^gHgOgK,  yellow  needles,  and 
myricetin,   C^jH^qOs,   and  luteolin,   Cj^Hj^Og,   behave  similarly,    the 
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latter  with  production  of  very  soluble  salts.     Apigenin,  0^311^^05,  and 
chrysin,  CjjHjqO^,  do  not  give  the  reaction. 

In  the  xanthone  group,  gentisin  and  euxanthone  do  not  yield  salts 
in  this  manner,  but  gallofiavin  (Bohn  and  Graebe,  Ber.,  1887,  20, 
1329),  a  possible  member,  forms  the  salt,  OjoH^OgKg,  described  pre- 
viously. Maclurin,  C^gH^gOg  (pentahydrozybenzophenone),  gives  a 
readily  soluble  compound,  anu  alizarine  yellow  A  (ti-ihydroxybenzo- 
phenone)  the  salt  C^gHj^O^K.  Ootoin  and  phloretin  do  not  give  the 
reaction. 

Potassium  and  sodium  haematein,  CjgHj^OgK,  and  C^^H^^O^Na,  are 
described,  but  compounds  of  brazilein,  CjgHjoOg,  are  too  soluble  for 
isolation.  Santalin,  Cj^Hj^O^  (?),  forms  CggHoyOjoK  (amorphous)  and 
curcumin  appears  to  form  an  analogous  compound.  From  morin,"quer- 
cetin,  and  alizarine,  alkali  salts  are  formed  by  boiling  alcoholic  potash, 
by  carbonates,  nitrites,  succinates,  lactates,  benzoates,  and  salicylates  in 
the  presence  of  absolute  alcohol,  and  by  potassium  acetate  in  the  cold. 
Morin  appears  to  form  the  compound  {Q■^^■^^^f)^).2,G!f)^.^  with  potass- 
ium oxalate.  The  salts  of  the  anthraquinone  group  dissolve  unchanged 
in  boiling  water ;  those  of  the  ilavone,  xanthone,  and  benzophenone 
groups  are  decomposed,  forming  the  colouring  matter. 

From  potassium  alizarine,  C^^H^O^K,  the  ethers  C^^H^-Og*  OMe  and 
Ci4H703*  OEt  are  formed  from  the  iodides  at  230°.  Ethylanthragallol, 
Cj^HyO^*  OEt,  was  also  obtained.  These  contain  the  alkyl  group  in 
the  meta-position,  have  previously  been  prepared  by  Schunck  and 
Marchlewski  {Trans.,  1894,  65,  185),  and  by  Liebermann  and  Jellineck 
{Ber.,  1888,  21,  1169),  and  indicate  the  position  of  the  acidic  hydroxyl. 

Monomethyl  jmrjmrine,  0.^^^.;0^'OM.q,  evidently  [OH:O0H3:OH  = 
1:2:4],  forms  red  needles  melting  at  228 — 230°.  Ethers  of  quercetin 
were  not  isolated  in  this  manner,  in  consequence  of  accompanying 
decomposition. 

To  account  for  the  acidic  nature  of  these  colouring  matters,  a 
change  in  the  quinonoid  form  is  suggested,  capable  of  existence  only  in 
the  form  of  a  salt.  Such  a  constitution  has  previously  been  proposed 
{Trans.,  1896,  69,  1439)  to  explain  the  acid  compounds  of  the  flavone 
group,  and  a  comparison  of  the  acid  and  basic  properties  of  these 
colouring  matters  reveals  important  points  of  resemblance. 

Potassium  alizarine,  C^^H^O^K,  is  converted  by  cold  acetic  anhy- 
dride into  monacetylalizarine,  Cj^HyO^Ac,  crystallising  in  orange- 
yellow  needles  which  melt  at  198 — 201°  j  when  allowed  to  remain  some 
weeks  with  the  reagent,  diacetylalizarine  is  produced.  Potassium- 
morin  in  the  cold  forms  tetracetylmm-in,  C^^TlgOy  A.c^,  which  crystallises 
in  colourless,  prismatic  needles,  melts  at  142 — 145°,  and  subsequently 
passes  into  a  very  soluble  derivative.  Potassium  quercetin,  C^gHgO^K, 
similarly  gives  triacetylquercetioi,  C^^H.^07Ac3,  melting  at  167 — 169°, 


67 

and  quercetin  sulphate,  CjgHjQO-.HgSO^,  a  tetracetyl  compound  which 
forms  colourless  needles  melting  at  193 — 194°. 

The  salts  of  morin  and  quercetin  (Hlasiwetz  and  Pfaundler,  Jahresb., 
1864,560),  ofquercitrin  (Liebermann  and  Hamburger,  Ber.,  1879,  12, 
1179),  of  fisetin(Schmid,  ^e?'.,  1886, 19, 1739),  and  curcumin  (Jackson 
and  Menke,  J.  Amer.  Soc,  1882,  4,  77)  appear  to  have  been  mixtures, 
as  their  percentage  composition,  though  coinciding  with  the  older 
formulae  of  these  colouring  matters,  does  not  agree  with  that  required 
by^their  correct  molecular  weight. 

41.  "  Note  on  the  optical  activity  of  gallotannic  acid."     By  Otto 
Rosenheim,  Ph.D.,  and  Philip  Schidrowitz,  Ph.D. 

In  a  recent  communication  [Trans.,  1898,  73,  878),  the  authors 
stated  that  the  optical  activity  of  gallotannic  acid  was  first  observed 
by  F.  M.  Flawitzky,  and  that  Giinther  independently  rediscovered 
it  in  1895,  Flawitzky's  communication  remaining  unnoticed.  During 
the  course  of  an  investigation  on  the  formation  of  gallic  acid 
from  gallotannic  acid  by  the  action  of  moulds,  one  of  the  authors 
(R)  has  found  that  the  merit  of  having  first  discovered  the  optical 
activity  of  the  substance  undoubtedly  belongs  to  Ph.  van  Tieghem, 
who  in  a  paper  on  "Fermentation  du  Tannin,"  says:  '^  Je  me  suis 
assure  que  le  tannin  devie  vers  la  droite  le  plan  de  j^olarisation  de  la 
lumiere  incidente,"  and  (Ann.  des  Sciences  N^at.,  1867,  [v],  8,  210)  gives 
the  specific  rotation  of  the  acid  as  [a]Di6'  +  38-l°.  This  communication 
seems  to  have  been  unknown  to  Schiff,  who  six  years  later  (Annalen, 
1873,  170,  75)  devised  the  accepted  gallotannic  acid  formula,  and 
directly  alluded  to  the  '  inactivity  '  of  this  substance,  quoting  F.  W. 
Krecke's  observations  {Arch.  Neerl.,  1871,  6,  193).  It  is  remarkable 
that  the  important  optical  properties  of  this  substance  have  been  thrice 
discovered  independently,  and  that  until  quite  recently  these  have  not 
become  generally  known  and  are  not  mentioned  in  any  of  the  best 
known  text-  or  hand-books.  The  fact  that  van  Tieghem  did  not 
mention  his  discovery  in  a  report  on  the  subject  {Compt.  rend.,  1867, 
65,  109),  and  that  his  original  communication  appeared  in  a  botanical 
journal  more  or  less  inaccessible  to  chemists,  may  account  in  part  for 
this  omission. 
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ANNIVERSARY  MEETING. 

The  Anniversary  Meeting  will  be  held  on  Wednesday,  March  29th,. 
at  3  o'clock  in  the  afternoon. 


NOTICE  TO  AUTHORS. 


As  the  Proceedings  go  to  press  on  the  Monday  after  each  ordinary 
Meeting  of  the  Society,  the  announcement  of  papers  for  the  next 
Meeting  cannot  be  made  in  this  publication  unless  the  papers  are  in 
the  hands  of  the  Secretaries  by  noon  on  that  day. 


At  the  next  meeting,  on  Thursday,  March  16th,  1899,  the  following 
papers  will  be  communicated  : — 

"  Influence  of  substitution  on  specific  rotation  in  the  bornylaminic 
.series."     By  M.  O.  Forster,  Ph.D. 

"Rotatory  power  of  optically  active  methoxy-  and  ethoxy-propionic 
acids  prepared  from  active  lactic  acid."  By  Thomas  Purdie,  F.R.S., 
and  James  C.  Irvine,  B.Sc. 
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March  16th,  1899.  Professor  Dewar,  F.R.S.,  President,  in  the 
Chair. 

Messrs.  E.  Szarvasy,  E.  B.  Fairweather  and  Arnold  Stevenson  were 
formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Frank  Belton,  103,  Lower  Seedley  Road,^  Pendleton,  Manchester; 
Robert  D.  Connell,  38,  Chapel  Road,  Stamford  Hill,  N". ;  Harold 
Francis  Carl  Goltz,  7,  Craster  Road,  Upper  Tulse  Hill,  S.W. ;  Robert 
William  Lindsey,  22,  Hilldrop  Crescent,  Camden  Road,  N". ;  James 
MacLeod,  Westhill,  Cardcross  Road,  Dumbarton ;  Allan  Frederick 
Walden,  New  College,  Oxford. 

The  President  announced  that  he  desired  to  present  to  the  Society 
a  daguerreotype  of  Dalton,  which  was  one  of  two  taken  in  1842. 
The  daguerreotype  came  into  the  possession  of  Mr.  Dancer,  a  philo- 
.sophical  instrument  maker  of  Manchester,  who,  it  might  be  interesting 
to  state,  constructed  Joule's  thermometers  and  apparatus,  and  it  was 
from  Mr.  Dancer's  relatives  that  he  had  acquired  the  portrait.  He 
felt  that  so  interesting  a  memorial  of  such  a  man  ought  not  to 
remain  in  the  possession  of  a  private  individual,  and  it  seemed  fitting 
that  its  custody  should  be  entrusted  to  the  Chemical  Society ;  he 
therefore  presented  it  to  the  Society  on  the  understanding  that 
steps  should  be  taken  to  ensure  its  safe  preservation. 

Through  the  kindness  of  Mr.  S.  W.  WooUey,  he  had  received  an 
interesting  card  which  appeared  to  have  been  used  by  Dalton  during 
the  meeting  of  the  British  Association  at  Manchester  in  1842.  This 
card  bears  his  autograph  and  an  embossed  head.  Accompanying  it 
was  an  engraved  sheet  of  symbols  representing  atomic  combinations, 
which  had  been  prepared  to  illustrate  a  paper  read  by  Dalton  at 
this  meeting.  These  he  also  desired  to  present  to  the  Society,  to 
be  included  in  the  collection  of  memorials  of  illustrious  chemists 
which  was  being  gradually  formed. 

On  behalf  of  the  meeting.  Professor  Tiloen  thanked  the  President 
for  the  gift  of  the  daguerreotype,  which  would  be  preserved  with  all  the 
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care  and  solicitude  which  such  an  intei-esting  memorial  deserved.  He 
added  that  he  believed  the  well  known  portrait  of  Dalton  engraved  by 
Jeans,  and  appearing  as  the  frontispiece  in  Roscoe  and  Schorlemmer's 
Treatise  on  Chemistry,  was  prepared  from  a  drawing  made  from  this 
daguerreotype. 

Of  the  following  papers,  those  marked  *  were  read. 

*42.  "  The  boiling  point  of  liquid  hydrogen  as  determined  by  a 
rhodium-platinum  resistance  thermometer."  By  James  Dewar, 
LL.D.,  F.R.S. 

The  difficulties  in  liquefying  hydrogen  caused  by  the  presence  of  air 
in  the  gas  have  been  referred  to  (Proc,  1898,  14,  130),  and  later  experi- 
ments have  had  for  their  object  the  removal  of  this  fruitful  source  of 
trouble.  This  is  by  no  means  easy,  as  quantities  amounting  to  only  a 
fraction  of  a  per  cent,  accumulate  in  the  solid  state,  and  eventually 
choke  the  nozzle  of  the  apparatus,  necessitating  the  abandonment  of  the 
operation.  Within  the  last  week,  the  author  had  succeeded  in  obtaining 
250  CO.  of  colourless  liquid  hydrogen,  and  this  had  been  employed  in  a 
re-determination  of  the  boiling  point.  Earlier  observations  {ibid.,  146), 
made  with  a  pure  platinum  resistance  thermometer,  had  given  —  238°  as 
the  boiling  point,  and  a  new  thermometer,  constructed  from  pure  plat- 
inum from  a  different  source,  gave  practically  the  same  result.  As  this 
might  be  affected  by  some  constant  error,  the  determination  was 
checked  by  employing  a  thermometer  constructed  from  an  alloy  of 
rhodium  and  platinum,  containing  10  per  cent,  of  the  former.  Alloys 
had  been  shown  by  Professor  Fleming  and  the  author  to  differ  from 
pure  metals  in  showing  no  sign  of  becoming  perfect  conductors  at 
the  absolute  zero  of  temperature,  and  a  study  of  the  rhodium-platinum 
alloy  had  shown  that  the  change  in  conductivity  produced  by  cooling 
from  0°  to  the  boiling  point  of  liquid  air  is  regular,  and  may  be 
represented  by  a  straight  line.  As  determined  by  the  rhodium- 
platinum  thermometer,  the  boiling  point  of  hydi-ogen  was  found  to 
be  —246°.  Two  ways  of  explaining  the  discrepancy  between  the  two 
determinations  suggested  themselves.  Pure  platinum,  although  its 
resistance  may  be  represented  by  a  straight  line  almost  down  to  the 
solidifying  point  of  air,  shows  signs  of  a  departure  from  regularity  at 
about  this  point,  and  the  curve  may  become  asymptotic  at  lower  tem- 
peratures. On  the  other  hand,  the  resistance  of  the  rhodium-platinum 
alloy  diminishes  less  rapidly  at  these  lower  temperatures  and  is  much 
higher  than  that  of  pure  platinum  under  similar  conditions.  It 
follows  that  its  resistance-temperature  curve,  in  all  probability, 
deviates  less  fi-om  a  straight  line  than  is  the  case  with  platinum. 
Either  cause  would  explain  the  diffex'ences  observed,  but  the  lower 
boiling  point,  —  246°,  or  27°  absolute,  seemed  to  be  the  more  probable, 
as  it  agreed  very  fairly  with  the  value  for  the  boiling  point  calcu- 
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lated  by  the  author  from  Wroblewski's  resvilts  and  that  arrived  at 
by  Olszewski.  As  the  use  of  other  pure  metals  or  alloys  could  not 
lead  to  more  satisfactory  results,  the  problem  must  be  attacked  in  a 
different  way  by  means  of  an  "air"  thermometer  containing  hydrogen 
under  diminished  pressure. 

Addendum,  March,  17th,  1899. — Since  this  paper  was  communicated, 
the  author  has  made  a  first  attempt  at  determining  the  boiling  point  by 
a  constant  volume  hydrogen  thermometer  working  under  diminished 
pi'essure.  The  result  is  that  this  thermometer,  which  gave  the 
boiling  point  of  oxygen  as  90 "5°  absolute  or  — 182 "5°,  gave  for 
hydrogen  21°  absolute  or  —252°.  The  three  determinations  that 
have  been  made  are  then  as  follows  :  (1)  pure  platinum  resistance 
thermometer,  35°  absolute ;  (2)  rhodium-platinum  resistance  ther- 
mometer, 27°  absolute ;  (3)  Hydrogen  thermometer,  20°  absolute. 
From  this  it  appears  that  the  boiling  point  of  hydrogen  is  really 
lower  than  was  anticipated.  The  experiment  will  be  repeated  with 
thermometers  filled  with  hydrogen  prepared  from  different  sources. 
The  boiling  point  should  be  determined  by  the  use  of  a  hydrogen 
thermometer  filled  with  gas  obtained  from  the  evaporation  of  the 
liquid  hydrogen  itself. 

*43.  "Influence  of  substitution  on  specific  rotation  in  the  bornyl- 
amine  series."     By  M.  0.  Forster,  Ph.D.,  B.Sc. 

Certain  alkyl  derivatives  of  bornylamine  have  been  prepared,  in 
order  to  ascertain  the  effect  produced  by  substitution  on  the  specific 
rotatory  power  of  the  base.  The  following  observations  have  been 
made  : — 

1.  The  specific  rotation  of  bornykmine  is  largely  increased  by  the 
replacement  of  a  single  hydrogen  atom  in  the  amino-group  by  an 
alkyl  radicle. 

2.  In  ascending  the  homologous  series  of  monalkyl  derivatives,  a 
maximum  specific  rotation  occurs  at  the  ethylic  term ;  if  the  molecular 
rotation  is  considered,  the  maximum  appears  at  the  propylic  term. 

3.  A  maximum  specific  and  molecular  rotation,  occurring  at  the 
ethylic  term,  is  also  met  with  in  the  two  series  comprising  the 
hydriodides  and  the  benzoyl  derivatives  of  the  homologous  bases. 

4.  The  specific  rotation  of  bornylamine  is  slightly  increased  on  re- 
placing both  hydrogen  atoms  in  the  amino-group  by  alkyl  i-adicles, 
but  the  magnitude  of  this  increase  is  inconsiderable  when  compared 
with  that  produced  by  substituting  an  alkyl  radicle  for  a  single  atom 
of  hydrogen. 

5.  The  specific  rotatory  power  of  paranitrobenzylbornylamine 
approximates  more  closely  to  that  of  benzylbornylamine  than  does 
that  of  the  orthouitro-compound,  but  this  does  not  apply  to  the 
molecular  rotation. 
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6.  When  analkyl  group  replaces  hydrogen  of  the  ammonium  radicle 
in  the  series  of  alkylbornylammonium  iodides,  the  specific  rotatory 
power  of  bornylamine  hydriodide,  instead  of  undergoing  increase 
in  the  positive  direction,  becomes  reduced  to  feeble  Isevorotation. 

7.  The  moualkylbornylamines,  although  strongly  dextrorotatory, 
give  rite  to  benzoyl  derivatives  which  are  strongly  Isevorotatory. 

The  following  bases  have  been  prepared  and  examined.  Methyl- 
homylamine,  dime'Jiylbornylamine,  ethylhornylamiTie,  diethylbornyl amine, 
normal  ]//'0])ylbor7iylam{ne,  iso})ropylhoriiylamine,  hutylhomylamine, 
henzylbornylamine,  orthonitrobenzylbornylamine,  and  paranitrobenzyl- 
bornylaviine.  Certain  salts  of  these  compounds  have  been  also 
characterised. 

Discussion. 

Dr.  Armstroxg  said  that  mere  simple  relations  of  mass  were  by  no 
means  the  sole  controlling  influences  in  the  case  of  other  properties, 
and  it  would  be  surprising  had  optical  activity  been  found  to  be  an 
exception  to  the  rule.  In  all  experiments  on  optically  active  com- 
pounds, it  was  diflicult  to  discount  the  effect  of  association  which,  as 
other  workers  in  the  field  had  suggested,  might  afford  an  explanation  of 
divergencies  in  a  series  of  homologues  such  as  those  recorded  by  the 
author.  The  marked  differences  in  the  rotatory  powers  of  the  alkyl-  as 
compai-ed  with  the  dialkyl-bornylamines,  was  only  an  additional  illustra- 
tion of  the  fact  that  asymmetry  has  an  influence  entirely  different 
from  that  of  symmetry  on  the  properties  of  substances. 

Dr.  Lewkowitsch  suggested  that  interesting  results  would  be  ob- 
tained if  the  author  were  able  to  prepare  a  homologue  of  dimethyl- 
bornylamine  methiodide  in  which  the  two  methyl  groups  were  replaced 
by  two  different  alkyl  groups  of  greater  mass,  say,  by  propyl  and 
butyl  respectively.  The  nitrogen  would  thus  become  asymmetric, 
and  as,  from  Le  Bel's  experiments  (Compt.  rend.,  1890,  110,  144),  it 
might  be  expected  that  optical  activity  would  ensue,  the  examination 
of  a  product  containing  asymmetric  carbon  and  nitrogen  atoms  could 
not  fail  to  give  important  results. 

Di".  Crossley  remarked  that  the  curious  behaviour  of  the  isopropyl 
gi'oup,  referred  to  by  the  author,  was  not  at  all  uncommon  in  the 
case  of  ethereal  salts  of  substituted  malonic  acids.  For  example, 
a-ethyl-  and  aa'-methylethyl-pimelic  acids  could  be  prepared  by  the 
interaction  of  the  ethereal  salts  of  corresponding  substituted  malonic 
acids  with  trimethylene  chlorobromide  {Trans.,  1894,  65,  987),  but 
similar  experiments  made  with  the  object  of  preparii\g  methyliso- 
propylpimelic  acid  had  not  given  satisfactory  results,  and  up  to  the 
present  had  not  been  completed.  Another  example  was  to  be  found 
in  the  preparation  of  ethylisopropylacetic  acid  from  the  corresponding 
aialonate,   the  introduction  of   the   isopropyl   grouiJ  being   attended 


73 

with  great  diflSculty.  It  would  be  of  interest  to  know  what  was  the 
effect  on  the  rotatory  power  of  substituting  dissimilar  alkyl  radicles 
in  bornylamine. 

Dr.  FoKSTER,  in  reply,  stated  that  practical  difficulties  had  hitherto 
prevented  the  examination  of  the  derivatives  of  bornylamine  to  which 
Drs.  Lewkowitsch  and  Crossley  had  referred.  It  had  not  been 
possible  to  prepare  by  direct  methods  either  unsymmetrical  alkyl- 
bornylammonium  iodides  or  dialkylbornylamines,  but  this  object  had 
been  kept  in  view,  and  an  attempt  would  be  made  to  deal  with  the 
question  at  some  future  time. 

*44.  "  Contribution  to  the  characterisation  of  racemic  compounds." 
By  A.  Ladenburg,  For.  Mem.  C.S. 
The  author  refers  to  the  fact  that  his  definition  of  racemism  has 
not  received  confirmation  from  the  experiments  of  Kipping  and  Pope, 
but  believes  that  the  principle  involved  in  it  is  correct  and  has  only 
been  expressed  in  a  misleading  manner.  He  therefore  substitutes  the 
following  :  To  characterise  an  inactive  substance,  determine  its  solu- 
bility with  and  without  the  addition  of  one  or  other  of  its  optically 
active  components  at  the  same  temperature  and  with  the  same  solvent. 
If  the  solubilities  are  different,  the  substance  is  a  racemic  compound, 
if  the  same,  it  is  an  enantiomorphous  mixture.  Experiments  with 
racemic  acid,  t-pyrotartaric  acid,  and  an  inactive  mixture  of  sodium 
ammonium  d-  and  /-tartrates  ai-e  given  in  support  of  this  view. 

Discussion. 
Mr.  W.  J.  Pope  said  he  was  gratified  to  learn  that  Professor 
Ladenburg  agreed  with  the  criticism  passed  by  Kipping  and  himself 
{Trans.,  1899,75,  36)  upon  the  older  work  respecting  the  characterisa- 
tion of  racemic  comj  ounds.  The  amended  form  into  which  Professor 
Ladenburg  cast  his  statement  was  not,  however,  identical  in  principle 
with  the  older  one,  as  the  two  statements  involved  absolutely  different 
principles.  The  older  statement  said  that  the  solution  of  a  non- 
racemic  optically  active  mixtui'e  of  antipodes  should  deposit,  on  crystal- 
lisation, a  mixture  of  the  antipodes  of  the  same  composition  as  that  in 
solution ;  this  view  Kipping  and  he  had  shown  to  be  untenable. 
Professor  Ladenburg's  new  statement  was  quite  independent  of  any 
similarity  of  composition  between  the  mixture  i.i  the  solution  and 
that  in  contact  with  the  solution  ;  it  merely  embodied  the  principle 
which  Kipping  and  he  had  stated  and  shown  to  be  true  by  experi- 
ments on  mixtures  of  sodium  ammonium  dextro-  and  Isevo-tartrates, 
namely,  that  the  most  soluble  non-racemic  mixture  of  two  enantiomor- 
phously  related  substances  is  a  mixture  in  equal  proportions.  The  facts 
(a)  that  a  racemic  compound  had  a  different  solubility  alone  than  when 
mixed  with  one  of  its  enantiomorphous  constituents,  and  (b)  that  an 
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inactive  non-racemic  mixture  of  two  antipodes  had  the  same  solubility 
as  a  mixture  containing  excess  of  one  constituent,  were  simple  con- 
sequences of  the  phase  rule.  In  case  (a),  the  solution  in  equili- 
brium with  the  racemic  compound  was  saturated  with  respect  to 
a  single  substance  only,  but  on  adding  one  of  the  active  com- 
ponents, the  solution  became  either  saturated  with  respect  to 
two  substances — the  racemic  and  the  active — or  saturated  with  regard 
to  the  racemic  substance  and  partially  saturated  with  respect  to  the 
active  substance ;  in  either  case,  as  Professor  Ladenburg  found  with 
the  tartaric  and  p3'rotartaric  acids,  the  solution  chaoged  in  concentra- 
tion. In  case  (b),  the  solution  in  equilibrium  with,  and  in  contact 
with,  the  non-racemic  inactive  mixture  was  saturated  with  respect  to 
both  d-  and  ^-constituents,  and  addition  of  excess  of  one  solid  con- 
stituent did  not  aiiect  the  mixture  going  into  solution,  because  it 
did  not  alter  the  solid  phases  in  contact  with  the  solution.  Thus 
Professor  Ladenburg  found  the  solubility  of  a  compensated  mixture  of 
sodium  ammonium  d-  and  ^tartrate  to  be  the  same  as  that  of  non- 
compensated mixtures  ;  from  the  work  of  Kipping  and  himself,  it  was 
to  be  premised,  not  only  that  the  solutions  were  in  both  cases  equally 
concentrated,  but  were  both  inactive,  containing  equal  quantities  of  the 
d-  and  Msomerides.  He  could  not  agree  with  the  view  that  Professor 
Ladenburg's  experiments  proved  that  "  ammonium  sodium  d-  and  l- 
tartrate  remain  uncombined  in  the  solution  "  ;  the  experiments  proved 
merely  that  the  d-  and  Z-salt  in  contact  with  the  solution  were  un- 
combined, but  thi'ew  no  light  on  the  condition  of  the  dissolved  material. 
Professor  Ladenburg's  new  statement  was  indisputable ;  it  was  cor- 
roborated by  the  work  of  Kipping  and  himself,  and  had  nothing  in 
common  with  his  older  definition  of  racemism. 

Dr.  Lewkowitsch  suggested  that  the  examination  of  a  racemic  com- 
pound which  was  more  soluble  in  water  than  its  optical  isomerides 
would  complement  in  some  way  the  results  obtained  with  racemic 
acid,  which  was  less  soluble  than  either  dextro-  or  Isevo-tartaric  acid. 

45.  "  Rotatory  powers  of  optically  active  methoxy-  and  ethoxy-pro- 

pionic  acids   prepared  from   active    lactic  acid."     By  Thomas 

Purdie,  F.R.S.,  and  James  C.  Irvine,  B.Sc. 

The  authors  have  applied  the  method  of  alkylating  the  ethereal  salts 

of  hydroxy-acids  by  means  of  alkyl  iodides  and  silver  oxide  {Trans., 

1899,  75,  157)  to  Uevorotatory  methylic  and  ethylic  lactates,  and  have 

obtained    methylic  methoxy  propionate  and  ethylic    ethoxypropionate, 

the  specific  rotations  of   which  at  20°  were  found  to  be  —  95'53°  and 

-  79 "69°  respectively.  These  high  values,  and  the  fact  that  the  rotations 

are  of  the  same  sign  as  that  of  tlie  lactates,  confirm  the  conclusion  that 

the  alkyl  lactates  made  from  the  silver  salt  owe  their  high  activity  to 

the  presence  of  small  quantities  of  alky loxy propionates. 
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Anhydi'ous  methoxy-  and  ethoxy-propionic  acids,  as  well  as  ethylic 
methoxy-  and  methylic  ethoxy-propionates,  were  prepared  ;  the  mole- 
cular rotations  of  the  anhydrous  acids  were  about  equal  to  one  another, 
and  those  of  the  methoxypi'opionates  higher  than  those  of  the  corre- 
sponding ethoxy-compounds,  a  result  which  seemed  to  be  at  variance 
with  previous  observations  {Trans.,  1898,  73,  862)  on  the  metallic 
salts  of  the  same  acids  otherwise  obtained,  according  to  which  the 
methoxypropionates  were  the  less  active.  The  molecular  rotations  of 
the  metallic  salts  of  the  two  acids  obtained  as  above,  however,  confirm 
the  previous  observations.  Curves  representing  the  decrease  of  rotation 
with  increasing  concentration  show  that  the  factor  causing  the  decrease 
has  a  greater  effect  on  the  methoxy-  than  on  the  ethoxy-salts,  and  that 
the  difference  is  more  marked  in  the  case  of  the  salts  of  divalent  metals. 

The  rotations  of  the  acids  in  aqueous  solution  are  less  than  in  the 
anhydrous  state,  and  are  nearly  constant  on  dilution,  that  of  the 
methoxy-acid,  as  in  the  case  of  the  ethereal  salts,  being  the  higher.  It 
seems  probable  that  the  anhydrous  acids  contain  molecular  aggregates 
of  higher  activity  than  the  individual  molecules  or  ions,  and  that  the 
higher  activity  of  the  methoxy-acid  in  aqueous  solution,  as  compared 
with  the  ethoxy-acid,  is  due  to  the  acid,  like  the  salts,  being  more 
influenced  by  this  factor. 

46.  "  On  Brasilin  and  Haematoxylin.      II."      By  A.  W.   Gilbody 
and  W.  H.  Perkin,  jun. 

In  continuing  their  investigations  on  the  constitution  of  these 
substances,  the  authors  oxidised  dimethylbrasilin  with  permanganate, 
and  obtained  in  this  way  an  acid  melting  at  173°,  which,  on  analysis, 
gave  numbers  agreeing  with  those  required  for  the  formula  CjoH^oOg. 
This  acid  is  dibasic,  the  silver  salt  having  the  formula  C^oHgAggOg ; 
it  is  characterised  by  great  stability,  permanganate  only  attacking  it 
with  difficulty  at  100°  ;  it  gives  no  coloration  with  fei'ric  chloride,  but 
when  fused  with  potash,  and  the  acidified  product  extracted  with 
ether,  a  substance  is  obtained  which  gives  with  fei'ric  chloride  an 
intense  violet  coloration,  and  is,  therefore,  probably  resorcinol,  or  one 
of  its  derivatives.  After  a  careful  study  of  the  various  new  oxida- 
tion products  described  in  their  previous  communication  (this  vol., 
27),  the  authors  conclude  that  brasilin  and  brasilein  are  probably 
represented  by  the  formulae  : — 

O  O 


OH,/    \/    \C-CH,-/    \0H     0=/    Y    ^C-CH,-/    ^OH 

I  ,1  2       1,  II,.  211 


\/\/Q{OB)      k^OH  '\y^/C(OH)      \yOH 

CHg  CH 

Brasilin .  Brasilein. 
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but  they  must  reserve  for  the  detailed  paper  the  reasons  which  have 
led  them  to  this  conchision. 

If  the  formula  for  brasilin  should  prove  to  be  correct,  the  constitu- 
tion of  hsematoxylin  will  probably  be  represented  by  the  formula : — 

0 


i  1  ,1  2       ,  I 


y C(OH)     \  /OH 
CH,  OH 

from    which    a    formula    for    heematein    similar   to   that  assigned   to 
brasilein  can  readily  be  deduced. 

47.  "  Crystallisation  of  dynamic  isomerides.     A  correction."     By 
T.  M.  Lowry,  B.Sc. 

In  his  paper  on  "  Nitrocamphor  as  an  Example  of  Dynamic  Iso- 
merism," the  author  states  {Trans.,  1899,  75,  231)  that  the  laws  govern- 
ing the  crystallisation  of  isodynamic  substances  had  not  yet  been  dis- 
cussed, and  the  behaviour  of  nitrocamphor  and  7r-bromonitrocamphor 
on  crystallisation  is  used  as  a  basis  for  the  theoretical  treatment  of 
the  subject.  A  paper  by  Roozeboom,  entitled  "  Ueberdie  Erstarrung 
fliissiger  Mischungeu  tautomerer  Stoffe,"  which  has  just  appeared 
{Ziif.  physikal.  Chem.,  1899,  28,  289),  has  drawn  the  author's  attention 
to  the  fact  that  he  had  unfortunately  overlooked  tbe  full  theoretical 
discussion  of  the  subject  by  Bancroft  in  two  papers  on  "The  Equi- 
libria of  Stereoisomers"  {J.  Physical  Chem.,  1898,  2,  143,  245). 
The  behaviour  of  nitrocamphor  and  7r-bromonit?rocamphor,  and  the 
conclusions  arrived  at  from  the  study  of  these  two  special  cases,  are 
completely  in  accord  with  the  general  laws  deduced  by  Bancroft. 


ANNIVERSARY   MEETING. 

The  Anniver.sary  Meeting  will  be  held  on  Wednesday,  March  29th, 
at  3  o'clock  in  the  afternoon. 


At  the  next  ordinary  meeting,  on  Thursday,  April  20th,  the 
following  paper  will  be  communicated  : — 

"  On  some  dipyridine  derivatives  from  citrazinic  acid."  By  W.  J. 
Sell,  M.A.,  and  H.  Jackson,  B.A.,  B.Sc. 
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March  29th,  1899.    Anniversary  Meeting.     Professor  Dewar,  F.E.S., 
President,  in  the  Chair. 

Dr.  E,  W.  Voelcker  and  Mr.  W.  P.  Bloxam  were  appointed 
Scrutators,  and  a  ballot  was  opened  for  the  election  of  Officers  and 
Council  for  the  ensuing  year,  the  ballot  being  closed  at  the  conclusion 
of  the  President's  address. 

The  Pbesident,  in  beginning  his  address,  said  that  the  past  two 
years  had  been  marked  by  change  in  the  ranks  of  the  active 
officers  of  the  Society.  Last  year,  Professor  Thomson,  who  had  been 
an  Honorary  Secretary  since  March,  1883,  resigned  office.  His  services 
to  the  Society  had  been  beyond  praise,  not  only  from  the  amount 
of  work  actually  done,  of  forethought  and  care  expended,  but  also  from 
the  personal  influence  which  enabled  him  to  discharge  the  often 
delicate  duties  of  his  office  without  wounding  the  susceptibilities  of 
those  with  whom  he  had  to  deal.  Dr.  Wynne,  who  became  Junior 
Secretary  last  year,  had  now  resigned  the  post  to  take  up  the  arduous 
duties  of  Editor  of  the  Society's  Journal.  Dr.  Thorpe,  who  had  been 
honorary  Treasurer  since  1889,  vacated  the  office  that  day,  the 
eminent  services  which  he  has  rendered,  not  only  to  Chemical  Science, 
but  to  the  Society,  recommending  him  to  the  Council  for  the  highest 
honour  the  Society  had  to  bestow.  Dr.  Tilden,  who  had  served  the 
Society  twice  as  Vice-President,  would  succeed  him  as  Treasurer,  and 
Dr.  Scott  had  been  nominated  to  succeed  Dr.  Wynne  as  Secretary. 
The  names  of  these  gentlemen  were  familiar  to  the  Society  as  those  of 
persons  in  every  way  qualified  to  discharge  the  duties  of  their  respective 
offices. 

The  Treasurer,  as  he  might  still  for  some  minutes  call  him,  would 
no  doubt  render  them  an  account  of  his  stewardship,  but  the  duty  was 
incumbent  upon  him  of  expressing  their  deep  sense  of  the  debt  of 
gratitude  owed  him  by  the  Society.  During  10  years  of  office, 
despite  the  magnificent  undertakings  of  which  Dr.  Thorpe  had  been 
the  mainstay,  the  investments  of  the  Society  had  increased  by  one- 
half,  and  its  income   had  risen  from  £4150  to  £5286,  while,  largely 
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owing  to  his  vigilant  care,  the  tendency  to  an  increased  expenditure 
had  been  kept  down  to  normal  proportions. 

During  his  term  of  office  he  had  had  to  provide  the  funds  for  some 
very  considerable  undertakings,  chief  amongst  which  were  the 
alterations  effected  in  the  meeting  room  and  the  introduction  of  the 
electric  light  in  1892,  the  Society's  Jubilee  in  1S91,  and  the  drawing 
up  of  General  Indexes  to  the  Society's  Journal  and  the  Abstracts  from 
1873  to  1892.  On  the  completion  of  this  latter  piece  of  work,  which 
Dr.  Thorpe  would  announce  to  the  meeting,  it  seemed  a  fitting  time 
to  acknowledge  the  service  which  the  publication  of  these  volumes  has 
rendered  to  every  one  interested  in  the  science.  They  had  been 
issued  gratuitously  to  all  Fellows  who  had  received  the  Journal  during 
the  period  they  cover,  provided  that  application  was  made  for  them 
before  December,  1895. 

Though  the  initiative  in  this  issue  had  been  taken  by  our  illustrious 
colleague,  the  main  burden  of  the  preparation  of- the  Index  had  fallen  on 
a  lady,  Mrs.  Dougal,  who  edited  the  two  volumes  with  zeal,  energy,  and 
intelligence.  He  (the  President)  would  wish  to  bear  testimony  to  her 
self-sacrificing  devotion  to  this  task,  which  had  occupied  upwards  of  five 
years.  It  had  proved  to  be  one  of  uncommon  and  unexpected  difficulty. 
The  annual  indexing  was  found  to  have  been  done  in  an  irregular  and 
unsystematic  way  in  the  past,  and  much  of  the  work  which  was  under- 
stood to  be  ready  to  her  hand  had  to  be  done  over  again.  She  had, 
both  directly  and  indii'ectly,  done  the  Society  a  great  service — directly, 
by  the  compilation  which  she  had  executed,  and  indirectly,  by  leaving  an 
example  of  thoroughness  and  accuracy  to  her  successors.  He  had  also 
to  tender  their  thanks  to  the  ladies  who  assisted  her,  and  to  Miss 
Neale,  who  had  taken  her  place  for  a  short  time.  The  thanks  of  the 
Society  wei'e  also  due  to  the  Index  Committee,  and  more  especially  to 
Dr.  Forster  Morley,  whose  unwearied  assistance  and  experience  did 
much  to  solve  the  problems  which  were  daily  met  with  in  the  progress 
of  the  work. 

The  yearly  indexes  to  the  Journals  had  of  late  shown  a  tendency  to 
expansion.  "SYith  a  view  to  making  them  of  more  service,  a  staff  of 
Indexers,  having  a  special  knowledge  of  the  various  depai'tments  they 
undertook,  had  been  engaged. 

During  the  past  year  the  Society  was  privileged  to  offer  to  six  of 
its  Past-Presidents  its  congratulations,  and  those  of  the  whole  Scientific 
world,  on  the  occasion  of  their  completing  fifty  years'  Fellowship  of  the 
Society.  The  Banquet  at  which  they  were  entertained  would  long 
live  in  their  memory.  To  quote  the  words  of  Friedel,  "  No  finer 
phalanx  of  the  Fathers  of  our  Science  exists  in  any  country."  The 
occasion  was  too  recent  for  him  to  add  anything  to  the  sentiments 
then  expressed.     The  event,  however,  was  not  without  a  melancholy 
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side.  As  originally  proposed,  the  foremost  of  this  phalanx  would  have 
been  their  senior  Past-President,  the  last  surviving  Founder  of  the 
Society.  He  would  not  speak  here  at  length  of  the  services  Lord 
Playfair  had  rendered  to  Science,  but  fifty  years'  active  work  in  the 
service  of  the  Society  required  a  more  special  mention.  He  became 
a  Member  of  the  Council  in  1846,  in  1850  he  was  elected  a  Yice- 
President,  in  1857  he  became  President  of  the  Society  in  succession 
to  Professor  Miller,  and  from  1859,  for  forty  years,  he  remained  Tice- 
President  of  the  Society  to  which  his  experience  and  influence  rendered 
signal  service.  His  last  appearance  amongst  them  had  been  to 
propose  him  (Prof.  Dewar)  as  President. 

During  the  past  two  years,  the  Society  had  lost  by  death  thirty-six 
of  its  Fellows.  Lord  Playfair  was  the  last  survivor  of  the  seventy - 
seven  original  members  of  our  Society.  In  Mr.  J.  W.  Rodger,  the 
Society  lost  one  of  the  most  promising  of  the  younger  men  of  science 
and  a  Member  of  its  Council.  Sir  Thomas  Dyke  Acland  had  been  a 
Fellow  of  the  Society  for  over  forty  years,  and  though  he  had  never 
taken  an  active  part  in  the  affairs  of  the  Society,  he  had  rendered 
great  services  to  our  Science  in  its  connection  with  Agriculture.  Sir 
Douglas  Galton,  whose  recent  loss  they  had  to  deplore,  had  been  a 
Fellow  of  the  Society  for  a  quarter  of  a  century.  Mr.  Newlands, 
whose  "  Law  of  octaves  "  has  taken  an  imperishable  place  in  the  history 
of  Science,  was  in  his  fortieth  year  of  membership,  and  had  also  served 
the  Society  as  a  Member  of  Council.  His  portrait  now  occupied  a 
place  on  their  walls. 

Mr.  Groves,  who  had  been  connected  with  the  Journal  since  1878, 
first  as  Sub-Editor,  and,  in  1884:,  as  Editor  in  succession  to  Mr.  Watts, 
resigned  office  that  day.  Only  those  who  have  been  connected  with 
similar  publications  could  measure  the  full  extent  of  the  Society's 
indebtedness  to  him,  but  they  could  all  join  the  Council  in  expressing 
their  deep  sense  of,  and  thanks  for,  the  important  services  he  had 
rendered  to  the  Society  during  those  twenty-one  years.  They  could 
only  express  the  hope  that  his  work  for  the  Society  and  for  Science 
might  be  continued  for  many  years  to  come. 

Mr.  Greenaway,  who  had  for  so  many  years  occupied  the  important 
office  of  Sub-Editor,  and  worked  so  harmoniously  with  Mr.  Groves, 
had  elected  to  remain  in  that  position.  Dr.  "Wynne  had  succeeded 
Mr.  Groves  in  the  editorial  chair  and  could  be  trusted  to  preserve  that 
high  level  of  excellence  to  which  the  Society's  Journal  had  attained. 

The  number  of  papers  read  before  the  Society  during  the  past  two 
years  was  274,  of  which  216  had  since  been  published  in  full  in  the 
Society's  Transactions,  the  remaining  papers  being  preliminary  notices 
of  a  more  or  less  temporary  character. 

The  Meetings  of  the    Society  had    been   well  attended,    and    the 
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discussions  fruitful  of  interest,  but  he  could  desire,  in  the  best  interests 
of  the  Society,  that  a  larger  proportion  of  the  senior  Members  could 
find  it  possible  to  be  present. 

Dviring  the  past  two  years  considerable  attention  had  been  given  by 
the  Council  to  the  question  of  a  suggested  revision  of  the  Bye-Laws. 
It  has  been  found  that  no  important  modification  can  be  made  in  these 
without  the  grant  of  a  new  Charter,  and  it  is  thought  that  it  is  hardly 
worth  while  to  introduce  mere  verbal  changes  which  might,  perhaps, 
make  the  meaning  of  the  Bye-Laws  more  cleai',  but  which,  the  Council 
is  legally  advised,  are  unnecessary  in  view  of  the  established  practice 
of  the  Society. 

The  next  matter  of  importance  which  would  engage  the  attention  of 
the  Society  would  probably  be  the  issue  of  a  new  catalogue  to  the 
Society's  Library.  Originally  founded  in  1850,  it  then  consisted  of 
about  270  volume?  of  journals,  60  miscellaneous  volumes,  and  100 
pamphlets.  Its  first  catalogue  was  issued  in  1851,  a  second  catalogue 
was  prepared  by  Mr.  Watts  and  issued  early  in  1861,  a  third  cata- 
logue, now  grown  from  28  to  112  pages,  was  issued  in  1869,  and  a 
fourth,  of  138  pages,  in  1874.  In  1886,  a  new  catalogue,  arranged 
according  to  subject  matter  was  drawn  up  by  Mr.  Warington  from 
Mr.  Watts'  notes,  and  issued  to  the  Society.  It  extends  to  327  pages, 
and  has  an  Author-index  drawn  up  by  Professor  McLeod.  The 
catalogue  of  1886  contains  entries  of  5580  volumes  of  journals, 
4223  books,  and  1380  pamphlets.  Since  that  time  there  have  been 
added  3279  volumes  of  journals,  1361  books,  and  over  1600 
pamphlets.  The  preparation  and  issue  of  this  important  work  would 
necessarily  involve  some  considerable  time  and  expense  to  the 
Society. 

One  of  the  great  needs  of  scientific  workers  is  a  ready  means  of 
acquainting  themselves  with  the  bearing  and  results  of  general 
scientific  work.  The  publication  of  Abstracts  of  particular  branches 
of  science  is,  generally  speaking,  nearly  complete,  but  there  is  great 
overlapping  and  waste  of  energy.  The  suggestion  has  been  made  that 
some  change  analogous  to  that  recently  carried  out  by  the  German 
Chemical  Society  should  be  made  in  the  publication  of  our  own  Ab- 
stracts. All  such  proposals  will  have  the  fullest  consideration  of  the 
Council,  but  it  is  clear  that  it  would  be  unwise  to  ignore  the  grave 
consequences  to  the  financial  position  of  the  Society  which  might  re- 
sult from  any  too  precipitate  change  in  the  method  of  publication  of 
the  Abstracts.  Without  entering  more  fully  on  this  question,  he  might 
remark  that  there  was  still  room  for  co-operation  in  this  matter  be- 
tween the  societies  of  this  country. 

They  had  been  asked  to  co-operate  with  the  American  and  the 
German  Chemical  Society  iu  bringing  about  an   International  agree- 
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ment  upon  the  subject  of  Atomic  Weights.  The  Council  has  appointed 
a  Committee  to  consider  the  matter. 

In  the  meantime,  they  had  had  the  opportunity  of  co-operating  in  the 
movements  designed  to  honour  the  memory  of  two  illustrious  chemists, 
Kekule  and  Davy ;  the  former  by  joining  in  the  International  Memo- 
rial to  his  memory,  the  latter  by  contributing,  in  conjunction  with 
the  Royal  Institution  and  the  Eoyal  Society,  to  a  fund  designed  to 
restore  and  preserve  the  memorial  raised  over  his  grave. 

The  remainder  of  the  address  was  of  a  general  and  theoretical  nature, 
dealing  with  recent  advances  in  Chemical  research,  principally  in 
connection  with  low  temperatures. 

The  numerical  strength  of  the  Society  was  as  follows  : — 

Number  of  Fellows,  March  31st,  1898    2140 

,,  ,,  since  elected    132 

,,  ,,  reinstated  by  Council 3 


2275 
Removed  on  account  of  non-payment  of  two 

annual  subscriptions 15 

Withdrawn     12 

Deaths    IS  45 


Number  of  Fellows,  March  31st,  1899    2230 

Foreign  Members 38 

The  names  of  those  removed  were : — E.  S.  Cameron ;  F.  E.  J. 
Cridland;  F.  W.  S.  Glenfield ;  E.  Hawkins;  L.  W.  Hawkins; 
A.  J.  Heath ;  W.  Hesketh ;  H.  Heywood  ;  J,  Hulme  ;  F.  Ibbotson  ; 
J.  E.  W.  McFall;  T.  A.  Reid ;  B.  E.  Smith;  J.  H.  Starling; 
F.  H.  Wigham. 

The  following  have  withdrawn  : — Bennett  F.  Davenport ;  Henry 
Winram  Dickinson ;  Arnold  Eiloart ;  K.  S.  Engineer  ;  C.  H.  Reiss- 
man ;  A.  G.  Scorer;  Bomanji  Sorabji ;  Walter  J.  Sykes ;  William 
Gilchrist  White ;  John  Williams  ;  W.  M.  Wilson  ;  B.  AVinstone. 

The  following  have  died  : — Sir  T.  J.  Dyke  Acland  ;  W.  R.  Burnett ; 
Michael  Conroy  ;  E.  Rider  Cook  ;  Ramchandra  Dutta  ;  George  Foord  ; 
Sir  Douglas  Galton  ;  Jeremiah  Head  ;  J.  G.  Heywood  ;  W.  L.  Hiepe  ; 
Charles  Lowe ;  J.  A.  R.  Newlands ;  Eugen  Obach  ;  Lord  Playfair ; 
Manning  Prentice  ;  H.  W.  Seely  ;  Matthew  Smith  ;  Samuel  Spencer. 

The  number  of  communications  made  to  the  Society  during  the  year 
was  150. 

One  hundred  and  two  papers  were   published  in  the    Transactions 
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for  1898,  occupying  1047  pages,  whereas  in  the  preceding  year  114 
papers  were  published,  occupying  1204  pages. 

The  following  were  the  statistics  relating  to  the  Abstracts. 

Pabt  I. 

Pages.         Xo.  of  Abstracts. 
Organic  Chemistry  i 720  1187 

Part  II. 

General  and  Physical  Chemistry    .344 

Inorganic  Chemistry   284 

Mineralogical  Chemistry     171 

Physiological  Chemistry 165 

Chemistry  of  ^^egetable  Physiology  and  Agri- 
culture    159 

Analytical  Chemistry 516 


660  1639 


Total  in  Parts  I.  and  II 1380  2826 

Seven  hundi'ed  and  twenty-seven  volumes  had  been  borrowed  from 
the  Library.  The  additions  comprised  67  books,  285  volumes  of 
periodicals,  and  24  pamphlets. 

Dr.  Gladstone,  F.R.S.,  proposed  a  vote  of  thanks  to  the  President, 
coupled  with  the  request  that  he  would  allow  his  address  to  be  printed 
in  the  Transactions. 

Dr.  Armstrong,  F.R.S.,  seconded  the  motion,  which  was  carried  by 
acclamation. 

The  President  having  returned  thanks. 

Dr.  Thorpe,  F.P.S.,  the  Treasurer,  in  giving  an  account  of  the 
Balance  Sheet  which  he  laid  before  the  Society,  duly  audited,  said  : — 

The  receipts  had  been : — By  admission  fees  and  subscriptions, 
£4064  ;  by  sale  of  Journal  and  advertisements,  £740  15s. ;  and  by 
dividends  on  invested  capital,  £428  2s.  \d.  The  expenses  had  been : 
— On  account  of  the  Journal,  £3007  9s.  \0d.  ;  on  account  of  the 
Proceedings,  £287  6s.  \0d. ;  on  account  of  the  General  Index, 
£793  16s.  7d. ;  on  account  of  the  Library,  £294  19s.  lid.;  House 
expenses,  £238  2s.  7d.  ;  the  total  expenditure  being  £5415  6s.  8d. 
Grants  amounting  to  £245  had  been  made  to  Fellows  from  the  Re- 
seai'ch  Fund  during  the  year,  and  a  sum  of  £1316  Is.  had  been 
invested  in  the  purchase  of  £1400  India  2^  per  cent.  Stock. 

On  laying  down  his  office  as  Treasurer,  to  which  he  was  elected  in 
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1889,  Dr  Thorpe  hoped  that  it  might  not  be  uninteresting  to  the 
Fellows  if  he  gave  a  brief  account  of  the  financial  progress  of  the 
Society  during  the  ten  yeai's  of  his  stewardship. 

In  1889,  the  total  assets  of  the  Society,  excluding  the  Research 
Fund,  were  £12,221 ;  in  1899  they  are  £17,289. 

The  total  assets  of  the  Research  Fund  in  1889  were  £5464;  in 
1899  they  are  £7618. 

The  aggregate  total  assets  are  now  £24,907,  as  against  £17,686 
in  1889. 

In  1889,  the  total  receipts  from  Fellows  were  £3402  ;  in  1899  they 
are  £4064,  or  an  increase  of  19i  per  cent.  The  annual  income  from 
the  sale  of  the  Society's  publications  in  1889  amounted  to  £365  ;  this 
year,  including  an  outstanding  item  on  account  of  advertisements,  it 
is  £760,  or  an  increase  of  108  per  cent.  This  is  due  partly  to  the 
increased  circiilation  of  the  Journal  and  partly  to  the  increased  price 
which  can  be  obtained  for  it.  The  advertisements  now  bring  in  an 
income  equivalent  to  about  £2000  of  funded  property. 

The  total  income  of  the  Society  from  all  sources  in  1889  including 
the  balances  at  the  Bank  was  £5824 ;  at  the  close  of  the  present 
financial  year  it  has  amounted  to  £7180. 

It  will  be  seen,  therefore,  that  whilst  the  receipts  from  the  Fellows 
have  increased  by  19^  per  cent.,  the  income  of  the  Society  has 
increased  by  23'3  per  cent.,  and  the  total  assets,  some  of  which  may 
be  counted  upon  to  still  further  increase  the  annual  income,  have 
increased  by  40*8  per  cent. 

But  if  it  may  be  said  of  Societies,  as  of  individuals,  that  their  riches 
consist,  not  in  the  abundance  of  their  possessions,  but  in  the  fewness 
of  their  wants,  it  is  the  experience  of  the  Treasurer  that  the  Chemi- 
cal Society  is  by  no  means  a  rich  corporation,  for  its  wants  advance, 
almost  ^jaW  j^^ssu,  with  its  possessions.  His  successor  would  find  that, 
however  ingenious  he  may  be  in  securing  money,  the  Society,  with 
equal  or  with  even  greater  ingenuity,  will  find  a  method  of  relieving 
him  of  it. 

He  regretted  to  find  that  he  had — he  hastened  to  add,  by  direction 
of  the  Council — signed  cheques  for  a  greater  amount  than  any  one 
of  his  predecessors.  Dux'ing  the  ten  years  he  had  been  in  office 
he  had  disbursed  nearly  £45,000  of  the  Society's  money.  In  ex- 
planation of  this,  he  might  point  out  that  the  annual  cost  to  the 
Society  of  its  publications  has  steadily  increased  since  1889.  In 
that  year,  the  expenses  connected  with  its  pablieations  came  to 
£2565 ;  this  year,  in  spite  of  a  considerable  saving  in  the  printer's 
bills,  and  in  spite  of  the  draconiau  methods  of  the  Publication  Com- 
mittee, its  publications,  excluding  the  Collective  Index,  have  cost 
£3370. 
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The  expenses  on  account  of  the  Library  also  steadily  increase.  In 
18S9,  £196  was  spent  in  books,  periodicals,  and  binding;  this  year, 
which  has  been  somewhat  below  the  average  of  the  preceding  years, 
the  amount  has  been  £246. 

The  House  expenses  in  1889  came  to  £184]  tliis  year  they  are 
£238. 

The  total  expenditure  in  1889  was  £3430;  this  year  it  has  been 
£5415. 

As  regards  these  disbursements,  he  might  be  pardoned,  perhaps,  for 
pointing  out  that  none  of  his  predecessors  had  been  called  upon  to 
spend  so  large  an  amount  of  the  Society's  money  in  what  might  be  termed 
extraordinary  expenditure.  To  begin  with,  his  immediate  predecessor 
handed  him  over — and  it  was  his  only  legacy — certain  applications  for 
increase  of  salary  on  the  part  of  the  Editorial  staff,  and  he  was  good 
enough  to  urge  that  he  should  deal  with  them  liberally.  The 
liberality  has  resulted  in  a  difference  of  £1000  to  the  Society. 

In  1891,  the  Society  celebrated  its  Jubilee  at  a  cost,  notwithstanding 
the  generous  assistance  of  the  Goldsmiths'  Company,  of  about  £450. 
In  the  following  year,  the  alteration  of  the  Meeting  Room  and  the  in- 
stallation of  the  electric  light  was  taken  in  hand,  at  a  cost  of  £1490. 

Shortly  aftei'wards,  the  Society  was  called  upon  to  provide  for  the 
declining  years  of  an  old  and  faithful  servant.  There  was  no  circum- 
stance connected  with  his  official  career  as  the  Treasurer  of  the  Society 
which  he  recalled  with  greater  pleasure  than  its  action  in  regard  to 
Mr.  Josiah  Hall's  pension. 

In  the  early  part  of  1894,  the  Society  determined  to  print  a 
Collective  Index  of  its  publications  from  1873  to  1892.  This  has 
proved  to  be  even  a  more  formidable  undertaking  than  was  expected. 
It  has  occupied  nearly  five  years  in  execution,  and  has  cost  some 
£1740.  It  is  now  happily  completed,  and  the  Society  may  con- 
gratulate itself  upon  possessing  an  adequate  key  to  the  great  store 
of  chemical  knowledge  which  it  has  accumulated  dui'ing  twenty 
years. 

The  revision  of  the  A  nnual  Indexes  necessitated  by  this  great  work 
has  shown  the  absolute  need  for  their  more  systematic  prepai'ation. 
This  has  led  to  the  establishment  of  a  special  staff  of  indexers,  at  an 
annual  cost  to  the  Society  of  upwards  of  £60. 

Another  item  of  expenditure  which  had  arisen  during  his  tenure  of 
office  is  connected  with  the  lectures  which  are  given  in  memory  of  the 
deceased  Foreign  Members.  The  Society  has  now  a  collection  of  eight  of 
these  Memorial  Lectures,  all  of  which  have  been  given  gratuitously  by 
Fellows  or  friends  on  the  invitation  of  the  Council.  Their  publication 
has  cost  about  £400.  These  lectures  together  constitute  a  most  valuable 
record  of  contempoi'ary  chemical  history,  and  it  is  hoped  that,  as  the 
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Couucil  have  directed,  they  may  be  issued  in  a  separate  volume,  with 
the  accompanying  illustrations,  before  the  end  of  the  next  financial 
year. 

In  their  donations  to  funds  connected  with  the  illustrious  names  of 
Lavoisier,  Davy,  Stas,  Kekule,  Cannizzaro,  the  Fellows  have  not  been 
unmindful  of  their  obligations  to  these  great  pioneers  in  chemical 
enquiry,  nor  have  they  been  forgetful,  as  the  gathering  of  last 
November  showed,  of  their  obligations  to  the  pioneers  in  their  own 
Society  happily  still  amongst  us. 

The  Account  books  of  the  Society  show  that  what  he  had  called  the 
extraordinary  expenditure  which  has  been  incurred  during  the  last 
ten  years  is  close  upon  £7000. 

He  thought,  however,  they  would  all  feel  that,  in  the  enhanced 
position  of  their  Society,  in  the  greater  comfort  and  convenience  of 
their  Meeting  Room,  in  the  improvement  and  increased  value  of  their 
publications,  they  had  had  an  abundant  return  for  this  expenditure. 
Although  but  for  it  he  might  have  been  able  to  add  a  few  more  thousand 
pounds  to  their  capital  account.  He  hoped  the  Fellows  would  not 
hold  him  responsible  for  this  omission,  but  look  with  a  lenient  eye 
upon  the  tinancial  transgressions  of  what  he  sometimes  felt  himself  to 
have  been — a  too  compliant  purse-bearer. 

Mr.  David  Howard  proposed  that  the  thanks  of  the  Fellows  be 
tendered  to  the  Treasurer  for  his  services  during  the  past  year ;  this 
motion  was  seconded  by  3Ii-.  F.  J.  M.  Page,  and  carried. 

The  Treasukek,  in  responding,  proposed  a  vote  of  thanks  to  the 
auditors. 

Prof.  Hodgkinson  seconded  the  motion,  which  was  unanimously 
adopted,  and  acknowledged  by  Prof.  Tildes  on  behalf  of  Dr.  Horace 
Brown. 

Dr.  E.  W.  YoELCKEB  proposed  a  vote  of  thanks  to  the  Officers  and 
Council. 

Mr.  H.  B.  Baker  seconded  the  motion,  which  was  unanimously 
adopted. 

Prof.  DuxsTAN,  F.R.S.,  responded  on  behalf  of  the  Council. 

Prof.  Thomsox,  F.E.S.,  proposed  a  vote  of  thanjks  to  the  Editor, 
Sub-Editor,  Abstractors,  and  Indexers,  which  was  seconded  by  Dr. 
Messel  and  cai'ried. 

Mr.  Groves,  F.R.S. ,  responded. 

The  Scrutators  having  presented  their  report  to  the  President,  he 
declared  that  the  following  had  been  duly  elected  : — 

President :  T.  E.  Thorpe,  Ph.D.,  D.Sc,  LL.D.,  F.R.S. 

Vice-Presidents  who  have  filled  the  office  of  President :  Sir  F.  A.  Abel, 
Bart.,  K.C.B.,  D.C.L.,  F.R.S. ;  H.  E.  Armstrong,  Ph.D.,  LL.D.,  F.R.S.; 
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A.  Crum  Brown,  D.Sc,  LL.D.,  F.R.S. ;  Sir  W.  Crookes,  F.R.S. ; 
James  Dewar,  M.A.,  LL.D.,  F.R.S. ;  Sir  E.  Frankland,  K.C.B.,  D.C.L., 
F.R.S.;  Sir  J.  H.  Gilbert,  Ph.D.,  LL.D.,  F.R.S.;  J.  H.  Gladstone, 
Ph.D.,  D.Sc,  F.R.S.  ;  A.  Vernon  Harcourt,  M.A.,  D.C.L.,  F.R.S.  ; 
H.  Muller,  Ph.D.,  LL.D.,  F.R.S. ;  W.  Odling,  M.B.,  F.R.S.  ;  W.  H. 
Perkin,  LL.D.,  Ph.D.,  F.R.S.;  Sir  H.  E.  Roscoe,  LL.D.,  F.R.S.; 
W.  J.  Russell,  Ph.D.,  Y.P.R.S.  ;  A.  W.  Williamson,  LL.D.,  F.R.S. 

Vice-Presidents :  C.  E.  Groves,  F.R.S.  :  G.  D.  Liveing,  M.A.,  D.Sc, 
F.R.S.  ;  T.  Purdie,  Ph.D.,  F.R.S. ;  William  Ramsay,  Ph.D.,  LL.D., 
F.R.S. ;  J.  Emerson  Reynolds,  M.D.,  D.Sc,  F.R.S.  ;  John  M.  Thom- 
son, F.R.S. 

Secretaries  :  Wyndham  R.  Dunstan,  M.A.,  F.R.S. ;  A.  Scott,  M.A., 
D.Sc,  F.R.S. 

Foreign  Secretary  :  Raphael  Meldola,  F.R.S. 

Treasurer:   William  A.  Tilden,  D.Sc,  F.R.S. 

Other  Members  of  Council:  H.  Brereton  Baker,  M.A.  ;  E.  J.  Bevan; 
Frank  Clowes,  D.Sc. ;  H.  J.  H.  Fenton,  M.A.  ;  W.  Gowland ;  C.  T. 
Heycock,  M.A.,  F.R.S.  ;  D.  Howard  ;  Rudolph  Messel,  Ph.D.  ;  G.  T. 
Moody,  D.Sc  ;  H.  Forster  Morley,  M.A.,  D.Sc.  ;  Arthur  Smithells, 
B.Sc  ;  James  Walker,  D.Sc. 


At  the  next  ordinary  meeting,  on  Thursday,  April  20th,  the 
following  papers  will  be  communicated  : — 

"  Some  dipyridyl  derivatives  from  citrazinic  acid."  By  W.  J. 
Sell,  M.A.,  and  H.  Jackson,  B.A.,  B.Sc 

"The  synthesis  and  preparation  of  terebic  and  terpenylic  acids."  By 
W.  Trevor  Lawrence. 

"The  allotropic  modifications  of  phosphorus."     By  D.  L,  Chapman. 

"  )8-Isopropyl  glutaric  acid."     By  F.  H.  Howies,  and  J.  F.  Thorpe. 

"  Ethyl  ammonium  sulphite."  By  Edward  Divers  and  Masataka 
Ogawa. 

"Ethyl  ammonium  selenite  and  non-existence  of  amidoselenites 
(selenosamates)."     By  Edward  Divers  and  Seihachi  Hada. 
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CERTIFICATES    OF    CANDIDATES    FOR    ELECTION 
AT    THE    NEXT   BALLOT. 


N.B. — The  names  of  those  who  sign  from  "General  Knowledge" 
are  printed  in  italics. 

The  following  Candidates  have  been  proposed  for  election.     A  ballot 
will  be  held  on  Thursday,  May  4th. 

AUworthy,  James  Herbert, 
Laston  School,  Oundle. 
Schoolmaster.     Eight  years'    experience  as  a  teacher  of  Practical 
Chemistry.       Practical    work    at    L'niversity    Tutorial    College,    and 
Theoretical   work   in    connection    with    University     Correspondence 
College. 

Alfred  J.  Wilcox.  "Willie  Briggs. 

H.  O.  Hale.  George  Ryce. 

W.  J.  Leiois. 

Auchinachie,  Peter, 

12,  Mid  Street,  Keith,  N.B.,  pro.  tern.;  70,  Newman  Street, 
Oxford  Street,  W. 
Analytical  Chemist.  Have  passed  the  Minor  and  Major  Examina- 
tions of  the  Pharmaceutical  Society  of  Great  Britain,  the  subjects 
being  Elementary  and  Advanced  Chemistry  (Organic  and  Inorganic), 
Materia  Medica,  Botany,  and  Physics.  Have  served  as  assistant 
under  ]Mr.  C.  H.  Cribb,  B.Sc,  F.I.C.,  F.C.S.,  Public  Analyst  to  the 
Strand  District,  for  2  years.  I  am  now  in  Analytical  practice  on  my 
own  account. 

Cecil  H.  Cribb.  M.  Carteighe. 

George  T.  Holloway.  John  Wilson. 

Percy  F.  Frankland.  Charles  J.  S.  Mahin. 

Baker,  Clement  Harrison, 

Athelney,  Featherstone  Road,  King's  Heath,  Birmingham, 
Assay er  and   Refiner.     Assay er   and    Refiner  to  Messrs.    Charles 
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Harrold  and   Co.,  assay ers,  bullion  dealers   and   refiners,    St.    Paul's 
Square,  Birmingham.     Assayer  to  The  Mint,  Birmingham,  Ltd. 

Chas,  Bayliss.  Thomas  J.  Underhill. 

H.  S.  Shorthouse.  W.  J.  Lcmcaster. 

Colin  Gordon. 

Beale,  Frederick  James, 

Wilderspool  Brewery,  Warrington. 
Assistant  Brewer  and  Analyst  to  Messrs.  Greenall,  Whitley  &  Co., 
Limited,  Wilderspool.  Studied  General  Chemistry  10  years  under 
Dr.  Cook,  F.I.C.,  F.C.S.,  Dr.  Leicester,  F.LC,  F.C.S.  One  year 
Technical  Brewing  Chemisti'y  undgr  J,  Heron,  Esq.,  F.LC,  F.C.S., 
and  hold  an  Advanced  Certificate  for  Practical  Inorganic  Chemistry? 
Science  and  Art  Department. 

Ernest  H.  Cook.  W.  B.  Eoberts. 

James  Leicester.  Alex.  R.  Miller. 

Fred.  R.  Stone. 
Belton,  Frank, 

103,  Lower  Seedley  Road,  Pendleton,  Manchester. 
Lecturer  in  Chemisti'y  in  the  School  of  Science,  Central  Higher 
Grade  Scholarship  School,  Salford,  for  5  years.  I.  First  Class, 
Advanced  Stage,  in  the  Examinations  of  the  S.  and  A.  Dept.,  South 
Kensington,  in  Inorganic  Chemistry  (Theoretical  and  Practical).  II. 
The  Pass  Examination  in  Chemistry  for  the  London  Final  B.Sc. 

W.  B.  Hards.  E.  L.  Taylor. 

Edgar  E.  Horwill.  Chas.  T.  F.  Watts. 

Duncan  T.  RicJiards. 

Bond,  Alfred  Ernest, 

Princes  Chambers,  Corporation  Street,  Birmingham. 
Iron  and  Steel  Trade  and  Analytical  work  connected  therewith. 
Six  years'  Laboratory  work  (3  years  in  Private  Laboratory  and 
3  years  in  Chemical  and  Metallurgical  Laboratories  ^at  Mason 
University  College) ;  at  present  Analyst  for  Messrs.  J,  C.  Abbot 
and  Co. 

Percy  F.  Frankland.  W.  R.  Innes. 

Godfrey  Melland.  C.  F.  Baker. 

Andrew  Turnbull. 

Bratby,  George  Smith, 

Oak  Field,  Hale,  Bowdon,  Cheshire. 
Manufacturing   Chemist.     Student    for    4    years    in    the  Chemical 
Dept.  of  the  Owens  College. 

H.  B.  Dixon,  D.  S.  Jerdan. 

W.  H.  Perkin,  jun.  W.  T.  Lawrence. 

William  A.  Bone. 
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Browning,  Kendall  Colin, 

St.  John's  College,  Cambridge. 
B.A.  (Camb.).  Assistant  Demonstrator  at  St.  John's  College, 
Cambridge.  Fii-st  Class  Natural  Science  Tripos,  Parts  I.  and  II., 
joint  author  (with  Dr.  Ruhemann)  of  the  following  papers  : —  "  On 
the  Formation  of  Ethylic  Dihydroxydinicotinate  "  {Trans.  Chem.  Soc, 
73,  280,  1898),  "  Additive  Compounds  of  Organic  Bases  and  Un- 
saturated Esters"  {Trans.  Chem.  Soc,  73,  723,  1898),  "  On  Formation 
of  ;8-Ivetonic  Esters  "  (Trans.  Chem.  Soc,  73,  727,  1898). 

H.  Brereton  Baker.  F.  "W.  Dootson. 

S.  Ruhemann.  W.  T.  X.  Spivey. 

R.  HaHburton  Adie.  M.  M.  Pattison  Muir. 

Collingridge,  William, 

Port  Sanitary  Office,  Greenwich,  S.E. 
Medical  Officer  of  Health,  Port  of  London.  M.A.,  Honoui's  Natural 
Science  Tripos,  M.D.,^LL.M.,  D.P.H.,  Cambridge.  Have  been  for  many 
years  engaged  in  chemical  and  bacteriological  examination  of  water, 
food,  lire,  in  connection  with  duties  as  M.O.H.  Port.,  and  take  a  general 
interest  in  chemical  science  in  its  relation  to  medicine  and  public 
health,  specially  with  regard  to  adulteration  legislation. 

W.  H.  Corfield.  W.  H.  Symons. 

A.  Wynter  Blyth.  R.  J.  Friswell. 

Christopher  Childs.  W.  J.  Russell. 

John  Muter.  Henry  E.  Armstrong . 

Connell,  Robert  D., 

38,  Chapel  Road,  Stamford  HQl,  N. 
Analytical  Chemist.  For  eighteen  months  assistant  to  T.  Fairley, 
Esq.,  F.R.S.E.,  F.I.C.,  F.C.S.,  Borough  Analyst  for  Leeds.  For  two 
years  assistant  to  E.  Riley,  Esq.,  F.I.C.,  F.C.S.,  Analyst  and 
Assayer,  London.  Six  months  Chief  Chemist]  at  the  Iron  Mines  of 
Elba,  Italy,  and  now  Chief  Chemist  to  the  firm  of  W.  H.  Pearson 
and  Co.,  analysts  and  mineral  samplers,  London.  Hold  First  Class 
Honours  Cei-tificate  in  Practical  Inorganic  Chemistry,  and  also 
Certificate  for  Organic  Chemistry  and  Metallurgy  from  the  Science 
and  Art  Department. 

Thomas  Fairley.  B.  A.  Burrell. 

Edw.  Riley.  James  E.  Ferguson. 

"W,  H.  Pearson. 

Darling,  Charles  Robert,; 

12,  Nithdale  Road,  Plumstead,  S.E. 
Instructor  in   Chemistry  and  Physics,    Royal  Military  Academy, 
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Woolwich.  Hoyal  Exhibitioner  and  Associate  Eoyal  College  of 
Science,  Dublin.  Whitworth  Exhibitioner.  Sometime  Assistant 
Chemist  to  the  London  and  i!^orth-Western  Railway  Company,  Crewe. 

W.  K.  Hopkinson.  Alexander  Scott. 

W.  N.  Hartley.  Frederic  Jas.  M.  Page. 

Hugh  Eamage.  Leonard  Temple  Thome. 

A.  J.  Greenaway. 

Goltz,  Harold  Francis  Carl, 

7,  Craster  Road,  Upper  Talse  Hill,  S.W. 
Student.     Have  been  studying  Chemistry  at  the  Birkbeck  Literary 
and  Scientific  Institution  since  1894.     I  intend  to  become  an  Analy- 
tical Chemist,  and  am  also  working  for  the  B.Sc.  degree. 
John  E.  Mackenzie.  Geo.  Stubbs. 

J.  AYoodward.  Chas.  J.  Meads. 

Edwd.  Jones.  Frank  Gossling, 

Haigh,  Percy, 

312,  Romford  Road,  Forest  Gate,  E. 
Analytical  Chemist.  Served  the  usual  professional  pupilage  to 
C.  Estcourt,  Manchester.  Chemist  to  Messrs.  Dickens,  Pease  k  Co. 
Science  and  Art  Examinations.  Four  First  Certificates  in  Science 
Subjects.  City  Guilds  Silver  Medallist.  Cambridge  Local  Examina- 
tions.    One  First  Certificate. 

C.  Estcourt.  J.  A.  "Williamson. 

W.  Hepworth  Collins.  H.  Bailey. 

Jas.  Gardner.  J.  Carter  Bell. 

Horatio  Ballantyne.  Edward  Bevan. 

Hughes,  John  Elias, 

Birchville,  Wrexham. 
Technical  Chemist.  Have  for  several  years  held  the  position  of 
Chemist  to  one  of  the  largest  leather  manufacturing  firms  in 
England.  Am  a  member  of  the  "  International  Association  of 
Leather  Trades  Chemists,"  and  have  for  some  years  acted  as  a  Teacher 
of  Chemistry. 

Alfred  Neobard  Palmer.  Robert  Hellon. 

Henry  R.  Procter.  Arthur  Smithells. 

Herbert  Ingle. 

Hunter,  Archibald  Glen  Kidston, 
Dunedin,  New  Zealand. 
Public  Analyst.     Analytical  Consulting  Chemist  to  Dunedin  City 
Corporation.     Lecturer  on  Chemistry,  Technical  Schools.     Chemist  to 
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Customs  Agricultural  Government  Departments    at  Dunedin,   New 
Zealand. 

Henry  de  Mosenthal.  Arthur  R.  Ling. 

Otto  Hehner.  B.  E.  R.  Newlands. 

Oscar  Guttmann.  A.  Wynter  Blyth. 

Wyndham  E.  Dunstan, 

Jones,  Lauder  'William, 

University  of  Chicago,  Chicago,  111.,  U.S.A. 
A.B.  Williams  College,  1892.  Fellow  in  Chemistry,  University 
of  Chicago,  1895 — 7.  Ph.D.  University  of  Chicago,  1897.  Assistant 
in  Chemistry,  ibid.,  1897  to  date.  Publications: — "  On  Salts  of  Nitro- 
paraffins  and  Acylated  Derivatives  of  Hydroxylamine,"  American 
Chemical  Journal,  20,  No.  1. 

Albert  B.  Prescott.  Alexander  Smith. 

J.  Bishop  Tingle.  James  Walker. 

Otis  C.  Johnson. 
Judge,  Thomas. 

142,  Waller  Road,  New  Cross,  S.E. 
Science  Master.     B.A.  St.  John's  College,  Oxford,  with  First  Class 
Honours  in  the  School  of  Natural  Science  (Chemistry).     For  nearly 
two   years   Science   Master  of  Aske's   Hatcham  School,   New  Cross, 
S.E. 

Percy  Elford.  Y.  H.  Yeley. 

W.  Odling.  E.  G.  J.  Hartley. 

W.  W.  Fisher.  William  E.  Moss. 

D.  H.  Nagel.  H.  L.  Bowmari. 

H.  A.  liters. 

Lindsey,  Robert  'William, 

22,  Hilldrop  Crescent,  Camden  Road,  N. 
Chemical  Manufacturer.  Pupil  at  University  College  under 
Professor  Ramsay  in  1890 — 1.  Student  in  Analytical  and  Theoretical 
Chemistry  under  Mr.  T.  A.  Ell  wood,  F.I.C.,  Mr.  W.  Watson  Will, 
F.C.S.,  and  Mr.  F.  A.  Hocking^  B.Sc.  At  present  engaged  in  chemical 
manufacture. 

T.  A.  EUwood.  Harry  Garnett. 

William  Ramsay.  W.  Watson  Will. 

Eudoljjh  Messel. 
MacLeod,  James, 

Westhill,  Cardross  Road,  Dumbarton. 
Analytical    Chemist.     Studied    Chemistry    with    Messrs.   Wallace, 
Tatlock,  and  Clark  for  two  years.     Acted  as  Laboratory  Assistant  to 
Dr.  Clark  for  two  years.     For  eight  years  Chemist  to  the  Glasgow 
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Corporation's    Gas    Works,     Dalmarnock.       Contributed    paper    on 
"  Photometry  "  to  City  Analysts'  Society,  Glasgow. 

John  Clark.  Horatio  Ballantyne. 

R.  R.  Tatlock.  G.  G.   Henderson. 

Thomas  Gray.  J.  A.  Williamson. 

McConnell,  Williara, 

178,  Springfield  Road,  Glasgow. 
Practical  Dyer  and  Chemist.  I  have  had  a  two  years'  course  of 
Chemistry  in  the  Glasgow  Technical  College,  and  am  Chemist  and 
practical  Dyer  here.  I  have  lectured  in  the  Glasgow  "Weaving 
College  and  at  Kilmarnock  on  dyeing.  I  have  been  appointed 
instructor  of  a  dyeing  class  now  started  in  the  Glasgow  Weaving 
College. 

G.  G.  Henderson.  Matthew  A.  Parker. 

James  Robson.  Thomas  Gray. 

A.  Humboldt  Sexton. 

Morris,  Wilfred  Walter, 

Newtown-St.  Boswells,  Roxburghshire,  N.B. 
Assistant  (Office  and  Laboratory)  to  the  Medical  Officer  of  Health 
for  the  counties  of  Roxburghshire  and  Selkirkshire,  and  Burgh  of 
Melrose.  Eight  Certificates  in  Science  from  Science  and  Art  Depart- 
ment, South  Kensington,  including  1st  Class  (Queen's  Prize), 
Advanced  Theoretical  Chemistry ;  2nd  Class  Advanced  Practical 
Chemistry,  and  1st  Class  Advanced  Hygiene.  Have  worked  for 
some  time  in  the  Laboratory  of  Mr.  M.  Dechan,  F.I.C.,  F.C.S., 
Public  Analyst,  Hawick.  Have  contributed  papers  to  the  Sanitary 
Journal  on  "  Pollution  of  Rivers  "  and  "  Water  Supplies."  Lectured 
on  the  Chemistry  of  the  Air,  <fec.,  and  other  public  health  matters. 
Am  generally  interested  in  the  application  of  Chemical  Science  to 
Public  Health  work. 

M.  Dechan.  Harold  Rostron. 

E.  Haworth.  Charles  A.  Fogg. 

Jno.  L.  Whiteside. 

Panting,  Laurence  Christopher, 

9,  Beverley  Road,  Anerley,  S.E. 
Demonstrator  of  Chemistry  and  Physics  at  Guy's  Hospital.  B.A., 
M.B.,  B.Ch.,  Oxen,  M.R.C.P.,  London.  Scholar  of  Balliol  College, 
Oxford.  Honours  in  Final  School  in  Chemistry.  Joint  author  of 
"  Preparation  of  Hydrogen  Cyanide  and  Carbon  Monoxide,"  Trans., 
73,  255,  1898. 

Thos.  Stevenson.  D.  H.  Nagel. 

Charles  E.  Groves.  A.  Yernon  Harcourt. 

John  Conroy.  John  Wade. 
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Pittuck,  Frederick  Williams, 

19,  Stratford  Grove,  Newcastle-on-Tyne. 
Manufacturing  Chemist,  with  considerable  experience  in  the  manu- 
facture of  barium  salts,  purification  of  copper,  and  extraction  of 
silver  therefrom,  arsenic,  &c.,  and  for  several  years  engaged  in  com- 
mercial analysis  (slags,  clays,  cements,  &c.),  also  assaying  lead, 
silver,  and  gold. 

Thomas  Tyrer.  Frederick  Gilderdale. 

J.  Fleming  Stark.  Geo.  F.  Merson. 

A.  Garden  Hendry.  /.  Wilson  Swan. 

Read,  Harold  McLean, 

127,  Warwick  Road,  Earls'  Court,  S.W. 
Assistant  Chemist  in  the  Research  Laboratory  of  the  Impei-ial 
Institute.       Student     in      the     Pharmaceutical     Society's     School, 
1894 — 1895.      Student    in  the   Pharmaceutical    Society's    Research 
Laboratory,  1895—1896. 

Wyndham  R.  Dunstan.  H.  A.  D.  Jowett. 

J.  T.  Dunn.  R.  L.  Jenks. 

Ernest  Goulding. 

Schryver,  Samuel  Barnett,  D.Sc.  (Lond.),  Ph.D.  (Leipzig), 
27,  Arundel  Gardens,  W. 
Chemist.     Author  of   "  Researches  on  Oxidation  Products  of   Tur- 
pentine Oil,"    "Researches  on  Camphoric  Acid,"  and  other   papers 
published  by  the  Society. 

Frederick  B.  Power.  W.  Palmer  "Wynne. 

H.  A.  D.  Jowett.  M.  0.  Forster. 

William  Ramsay. 

Sohweich,  Maurice  Bm.ile, 

85,  Belgrave  Road,  S.W. 
Technical  Chemist.     Student  of  Chemistry   for   five  years  at   the 
Polytechnical  School,  Zurich,  where  obtained  Diploma  for  Chemistry, 
and  has  been  ever  since  engaged  in  manufacturing  Chemistry. 
Ludwig  Mond.  Joseph  W.  Swan. 

James  Dewar.  Thomas  Tyrer. 

Alfred  Gordon  Salamon. 

Shelbourn,  Edward  Thomas, 

1,  Chalcot  Crescent,  Regent's  Park  Road,  and  40,  Craven 
Street,  Strand. 
Assistant  Analyst  in  L.C.C.  Laboratory.     Four  years'   course   in 
Chemistry    at    University    College,    Nottingham.       Assistant    three 
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years  to  Dr.  A.  Hill,  City  Analyst,  Birmingham.     Associate  of  the 

Institute  of  Chemistry  since  1894.  Now  F.I.C. 

Frank  Clowes.  J.  H.  Coste. 

Alfred  Hill.  A.  Hunter  Boylan. 

J.  Bernard  Coleman.  E.  Brooke  Pike. 

B.  Grimwood.  R.  Bodmer. 

Ernest  J.  Parry.  J.  Wade. 

Shelton,  Arthur  John, 

19,  Sturry  Street,  Poplar,  E. 
Chemist    to    Messrs.     Fowler,    Ltd.,     Sugar   Refiners,     Blackwall. 
Associate  of  the  City  Guilds  Institute  (1896).     Late  Assistant  to 
John  Heron,  F.I.C,  F.C.S. 

Henry  E.  Armstrong.  Gerald  T.  Moody. 

John  Heron.  A.  Lapworth. 

Sidney  Williamson.  W.  Palmer  Wynne. 

Thiersch,  Harry  Alexander, 

8,  Clifton  Gardens,  London,  W. 
Analytical  Chemist.     Educated  at  Wiesbaden  and  Berne.     Studied 
Chemistry     at      King's     College,    London,     during     the     Sessions 
1897—1898.     Since  November,  1898,  with  Dr.  Dupre,  F.R.S. 
John  M.  Thomson.  A.  Dupre. 

Herbert  Jackson.  Patrick  H.  Kirkaldy. 

Leonard  M.  Nash.  S.  Dickson. 

Thomson,  Robert  Tatlock, 

156,  Bath  Street,  Glasgow. 
Analytical  Chemist  and  Public  Analyst.  Author  of  various 
articles  on  "Indicators  in  Volumetric  Analysis,"  Chemical  Xews, 
1883,  1884,  and  1885;  and  Journal  of  Society  of  Chemical 
Industry,  1887  and  1893;  "On  the  Analysis  of  Oils  and  Fats" 
Jour.Soc.  Chem. Ind.,  18d0,  1891,  and  1892;  "On  Water  for  Dietetic 
Purposes,"  J.S.C.L,  1894;  "On  Boric  Acid  in  Foods,"  J.S.C.L, 
1895  ;  "  Formic  Aldehyde  as  a  Preservative,"  Chem.  News,  1895,  kc. 
E..  R.  Tatlock.  William  Ramsay. 

Alex.  Crum  Brown.  Edmund  J.  Mills. 

Alfred  H.  AUen. 

Threlfall,  Richard, 

45,  Frederick  Road,  Edgbaston,  Birmingham. 
Scientific  Director  to  Messrs.  Albright  k,  Wilson,  Ltd.,  Oldbury. 
Late  Professor  of  Physics,  L'niversity  of  Sydney,  N.S.W.      Papers  on 
Physico-Chemical  matters :   amongst  others,  "  On  the  Electric  Proper- 
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ties  of  Pure  Sulphur,"  PAi7.  Traws.,  1897  j  "On  the  Measurement  of 
High  Specific  Resistances,"  P^il  2lag.,  1886—1889;  "On  Electric 
Discharge  in  Purified  Gases,"  Phil.  Proc,  1886,  andPMl.  JIag.,  1891  (?); 
"  On  Losses  of  Energy  in  Cycles  of  Electrification  of  Purified  Sub- 
stances," P^ysica^  Review,  1897.  Books:  Report  of  N'.S.W.  Royal 
Commission  on  Spontaneous  Heating  of  Coal,  of  which  the  candidate 
was  President.  Handbook  of  Spontaneous  Heating  of  Coal  Cargoes. 
K.S.W.  C4overnment  Publication.  Laboratory  Arts,  Macmillan. 
1898. 

Henry  E.  Armstrong.  M.  M.  Pattison  Muir, 

William  A.  Tilden,  Alexander  Scott. 

Geo.  S.  Albright. 

Tyler,  Ernest  Albert, 

Warsop,  Mansfield,  Xotts. 
Science  Master,  Devon  County  School,  South  Molton.     B.A.,  Cam- 
bridge.      Late    Science    Scholar,    St.    John's     College,     Cambridge, 
Worked  conjointly  with  Dr.  liuhemann  on  "  Ethylic  Acetoacetates," 
published  in  the  Ti-ansactions  of  the  Chemical  Society,  1896. 

S.  Ruhemano.  M.  M.  Pattison  Muir. 

E.  H.  Adie.  Sidney  Skinner. 

F.  H.  NevUU. 
Wade,  Arthur  Luvian, 

28,  West  Kensington  Gardens,  W. 
Analytical  Chemist.    Three  years  a  student  with  the  late  Professor 
E.  Presenius  at  Wiesbaden.     Two  years  assistant  to  Martin  Dechan, 
Esq.,  F.LC,  Public  Analyst,  Hawick,  N.B. 

B.  E.  R.  Newlands.  Henry  Bailey. 

Arthur  R.  Ling.  Oscar  Guttmann. 

Otto  Hehner.  Henry  de  Mosenthal. 

Thomas  Royle. 

Walden,  Allan  Frederick, 

New  College,  Oxford. 
(M.A.   Oxon.)    Lecturer  in  Chemistry  in    Xew  College.      Demon- 
strator in  the  BalUol  College  Laboratory.     First  Class,  Final  Honour 
School  (Chemistry),  1895. 

William  Odling.  D.  H.  Xagel. 

W.  W.  Fisher.  P.  Elford. 

John  Watts.  J.  E.  Marsh. 

Walker,  Charles, 
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Of  the  following  papers,  those  marked  *  were  I'ead  : — 

*48.  "  The  synthesis  of  some  /S^S'-dipyridyl  derivatives  from  citrazinic 
acid."     By  W.  J.  Sell,  M.A.,  and  H.  Jackson,  B.A.,  B.Sc. 

The  present  communication  deals  mainly  with  the  constitution  of 
some  of  the  compounds  described  by  Sell  and  Easterfield  {Trans., 
1893,  63,  1035),  of  which  little  more  than  an  analysis  and  brief 
description  were  given.     It  is  now  shown  that  citrazinic  acid  yields  a 

nitroso-dei'ivative,  to  which  the  formula  ^'OoHC^pi^^-jPY^-rrx^N 

may  be  assigned.     This  compound   is   readily  oxidised   by  nitrous  or 
nitric  acids,  producing  the  yellow  acid  represented  by  formula  I, 

CO.^H  COoH  H  H 


ON,/    \ {  \nO  ho/  ^ f   NOH 

HoL    Jo— ol    JoH'  Hol    Jo— o'    Joh' 


N  N  N  N 

I.  II. 

both  these  substances,  on  reduction,  readily  yield  a  very  sparingly 
soluble  compound  having  a  bronze-like  appearance,  and  possessing  the 
constitution  represented  by  formula  II. 

The  bronze-like  substance  reacts  readily  when  boiled  with  fuming 
hydriodic  acid  and  phosphorus,  producing  aa'-diglutaric  acid,  thus 
showing  that  these  substances  are  derivatives  of  dipyridyl.  With 
nitric  acid,  it  produces  a  golden-yellow,  crystalline  compound,  to  which 
the  authors  assign  the  constitution  represented  by  formula  III, 

H  H  H  H 


0{    \ /    \0  HOf     ^ (     >0H 

HOl      Jo   ol      JOH'  HOl      JOH  HoL     jOH' 


N  N  N  N 

III.  IV. 

This  substance  is  readily  reduced  to  the  bronze-like  compound,  and 
further  reduction,  either  by  hydriodic  acid  or  stannous  chloride,  pro- 
duces the  hexhydroxy-derivative  having  the  constitution  represented 
by  formula  IV. 

If  the  bronze-like  substance  be  heated  at  100°  with  chlorosulphonic 
acid,  a  white,  crystalline  compound,  having  the  formula  CjqH^C1203,  is 
produced. 
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*49.  "  Action  of  hydrogen  peroxide  on  carbohydrates  in  the  presence 
of  iron."  By  R.  S.  Morrell,  M.A.,  Ph.D.,  and  J.  M.  Crofts, 
B.A.,  B.Sc. 

Cross  and  Bevau,  in  their  paper  on  the  reaction  of  carbohydrates 
with  hydrogen  peroxide  {Trans.,  1898,  73,  463),  showed  that  substances 
which  reacted  with  phenylhydrazine  in  the  cokl  were  formed.  In 
September,  1898,  some  results  o£  the  reaction  were  communicated  to 
the  British  Association,  in  which  it  was  shown  that  the  first  product 
was  undoubtedly  glucoson.  The  glucoson  had  not  then  been  isolated,  but 
was  identified  by  means  of  the  osazone  formed  by  the  action  of  phenyl- 
hydrazine  in  the  cold,  and  by  the  isolation  of  the  methyl  phenyl 
glucosazone,  pi'ecipitated  also  in  the  cold.  The  formation  of  this 
methyl  phenyl  glucosazone  was  considered  by  Fischer  to  be  one  of  the 
characteristic  tests  for  the  presence  of  glucoson. 

The  action  of  hydrogen  peroxide  in  the  presence  of  ferrous  salts 
has  been  extended  to  levulose  and  galactose,  to  the  pentose  arabinose, 
and  to  the  methyl  pentose,  rhamnose.  Of  these,  levulose  and  arabinose 
have  yielded  results  which  are  similar  to  those  obtained  with  glucose, 
namely,  the  formation  of  an  oson. 

The  oson  was  detected,  in  the  case  of  glucose,  by  the  formation,  in 
each  instance  in  the  cold,  of  phenyl  glucosazone  (m.  p.  205°),  and  of 
methyl  phenyl  glucosazone  (m.  p.  152°),  both  the  glucosazones  being 
analysed.  The  solution  of  the  glucoson  reduces  Fehling's  solution  in 
the  cold,  and  more  strongly  so  on  slightly  warming.  It  yields 
precipitates  in  the  cold  with  diamines,  with  hydrazine,  and  with  sub- 
stituted hydrazines. 

It  might  be  that  the  osazones  were  formed  from  the  glucose  directly, 
and  not  from  the  oson  ;  the  solution,  howevei',  after  fermentation  at 
30°,  was  still  fo  und  to  react  quite  as  readily  with  hydrazines  in  the 
cold.  A  small  quantity  of  the  oson  isolated  was  found  to  have  pro- 
perties like  those  ascribed  by  Fischer  to  glucoson. 

The  behaviour  of  levulose  is  almost  identical  with  that  of  glucose 
under  like  conditions  of  treatment.  The  oson  formed  is  glucoson,  and 
its  identification  rests  on  the  same  evidence  as  that  given  for  glucoson 
from  glucose. 

With  regard  to  arabinose,  the  action  is  again  similar  to  that  which 
takes  place  in  the  case  of  the  hexoses.  Arabiuoson  is  undoubtedly 
formed,  and  its  identification  is  established  by  the  formation  of  arabin- 
osazone  in  the  cold,  and  more  completely  by  the  formation  of 
methyl  phenyl  arabinosazone  in  the  cold,  whereas  arabinose  and 
methyl  phenyl  hydrazine,  even  with  excess  of  the  hydrazine  and 
after  warming  on  the  water-bath,  were  found  to  form  methyl  phenyl 
arabinose  hydra  zone. 
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Galactose  and  rhamnose,  under  like  conditions  of  treatment,  also 
form  substances  of  the  nature  of  an  oson,  which  are  being  investigated. 

Tlie  action  of  bromine  at  40°  on  the  solution  of  the  glucoson  gives 
a  liquid  still  strongly  reducing,  which  reacts  easily  with  phenyl- 
hydrazine,  and  forms,  in  the  case  of  levulose,  a  soluble  calcium  salt  of 
a  dibasic  acid,  which  is  probably  an  oxysaccharic  acid. 

The  course  of  the  reactions  may,  perhaps,  be  expressed  by  the 
following  equations. 

CH0-CH0H-(CH0H)3-CH,0H  +  0  =  CHO-CO-(CHOH)3-CH20H  +  H^O. 

Ghicose.  Glucoson. 

CH20H-CO-(CHOH)3-CH20H  +  0  =  CH0-C0-(CH0H)3-CHoOH  +  HgO. 

Levulose.  Glucoson. 

CH0'CH0H-(CH0H)2-CH,0H  +  0  =  CH0-C0-(CH0H)2-CH,0H  +  HgO. 

Aiabiuose.  ArabinosoD, 

Discussion. 
Mr.  Fenton  said  that  he  was  very  glad  that  Dr.  Morrell  had 
succeeded  in  bringing  his  observations  on  carbohydrates  to  the  present 
stage.  His  results  now  nearlj-  completed  the  sei'ies  of  investigations 
which  had  been  undertaken  with  a  view  of  studying  the  behaviour  of 
typical  hydroxy-compounds  towards  oxidising  agents  in  presence  of  iron. 

*50.  "  The  condensatioii  of  oxalic  acid  and  resorcinol."     By  Jolm 
Theodore  Hewitt  and  Arthur  Ernest  Pitt. 

The  condensation  of  oxalic  acid  and  i-esorcinol,  on  heating  with 
concentrated  sulphuric  acid,  has  been  studied  by  von  Baeyer  (Ber., 
1871,  4,  662)  and  Gukassianz  {Ber.,  1878,  11,  1184).  The  former 
stated  that  the  product  obtained  closely  resembled  euxanthone,  the 
latter  that  two  isomeric  substances  were  formed,  both  having  the 
formula  Cj^HgO^,  but  whilst  one  was  soluble  in  alcohol  and  gave  non- 
fluorescent  alkaline  solutions,  the  other  was  insoluble  in  alcohol,  but 
dissolved  in  alkalis  with  a  fine,  moss-green  fluorescence. 

The  authors  have  studied  the  former  of  these  two  products,  which 
is  the  chief  product  of  the  reaction.  It  is  distinct  from  the  sub- 
stances obtained  by  Glaus  and  Andreae  (Ber.,  1877,  10,  1305  j  1881, 
14,  2563)  and  von  Georgievics  {Mitt,  iechnol.  Geicerb-Mus.  Wien, 
1898,  [ii],  8,  364).  These  chemists  used  an  excess  of  oxalic  acid  as 
a  condensing  agent,  and  employed  a  higher  temperature.  Gukassianz 
misinterpreted  the  results  obtained  on  combustioa  ;  his  compound 
really  has  the  formula  Goi^H^^O-.,  and  is  probably  a  carboxylic  acid. 
In  addition  to  further  analyses  of  this  compound,  the  authors  describe 
the  following  deiivatives. 

Sodium  and  lead  salts,  C.2QHj307Na,(C2oHi30-)oPb.  Triacetylated 
lactone,    C.oH90g(C2H30)3.      Triacetylated    acid,    C.,oHiiO-(C2H30)3. 
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Tetracetylated  lactone  of  leuko-acid,  C.2(;K^qO^{C.JI.P)^.  Product  ob- 
tained from  acid  and  benzoyl  chloride,  ("])  Ci4H-05(C^H5CO).  Dinitro- 
lactone,  C2oHio(N02)oOg.  Sodium  salt  of  dinitro-acid,CooHji(NOo).,0-m. 
Triacetylated  dinitro-lactone,  CooH-(X02)o06(C2H30)3.  Tetrabromin- 
ated  acid,  CopHj^Br^O-. 

From  the  composition  of  the  compounds  described,  the  authors 
consider  that  the  acid  must  be  represented  by  the  formula 
[Ci8H<,(:0)(0H)J:C-C0.H. 

51.  "Ethyl  ammonium  sulphite."     By  Edward  Divers  and 
Masataka  Ogawa. 

Dissolved  in  alcohol,  sulphur  dioxide  and  ammonia  combine  with 
each  other  and  the  alcohol  to  form  a  new  salt,  ethyl  ammonium- 
sulphite,  which  is  a  crystalline  solid,  subliming  undecomposed  in 
dry  air,  soluble  in  alcohol,  insoluble  in  ether,  and  at  once  changed  by 
water  into  alcohol  and  ammonium  pyrosulphite.  Hence,  in  preparing 
the  salt,  the  absence  of  water  must  be  carefully  secured.  Ethyl 
ammoniumsulphite  belongs  to  the  series  of  new  sulphites,  or  metal- 
sulphonates  discovered  within  the  last  few  years  : — Phenyl  sodium- 
sulphite  (Schall,  1892);  methyl  magnesiumsulphite  (Szarvasy,  1897); 
methyl  and  ethyl  sodiumsulphites  and  ethyl  potassiumsulphite 
{Eosenheim  and  Liebknecht,  1898),  which  are  distinguished  from 
alkylsulphonates  in  at  once  decomposing  with  water  into  phenol  or 
alcohol  and  pyrosulphite,  and  in  being  formed  by  the  union  of 
sulphur  dioxide  with  metal  alkoxide  or  ammonium  alkoxide. 
Warlitz's  potassium  ethyl  sulphite  has  been  shown  by  Eosenheim 
and  Liebknecht  to  be  only  potassium  ethylsulphonate.  The  new 
.salts  are  not  decomposed  by  excess  of  sulphur  dioxide  ;  Eosenheim 
and  Liebknecht,  who  found  that  they  were,  must  have  allowed  moisture 
to  enter  their  vessels. 

52.  "Ethyl  ammonium  selenite  and  non-existence  of  amidoselenites 
(selenosamates)."    By  Edward  Divers  and  Seihachi  Hada. 

Selenium  dioxide  and  ammonia,  dissolved  together  in  well-cooled 
alcohol,  in  the  absence  of  any  water,  form  a  new  salt,  ethyl 
ammonium  selenite,  soluble  in  alcohol,  insoluble  in  ether,  and  at  once 
decomposed  by  water  into  acid  ammonium  selenite  and  alcohol.  The 
salt  soon  begins  to  decompose  at  the  common  temperature,  selenium 
being  one  of  the  products.  Hinsberg  obtained,  in  1890,  what  appears 
to  have  been  ethyl  hydrogen  selenite  and  ethyl  phenylammonium 
selenite. 

When  water  is  also  present,  the  ammonia  and  selenium  dioxide  do 
not  unite  with  the  alcohol,  but  with  the  water  to  form  the  ammonium 
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selenites,  a  fact  known  to  Berzelius.  Cameron  and  Macallan  (1888), 
proceeding  apparently  in  the  way  the  authors  have  prepared  ethyl 
ammoninm  selenite,  obtained  instead  salts  which  they  describe  as 
being  selenosamates.  But  Cameron  and  Macallan  record  no  property 
of  their  selenosamates  which  can  serve  to  distinguish  them  from  the 
half-acid  and  three-fourths-acid  ammonium  selenites,  except  their 
chemical  composition,  which  was  determined  by  methods  of  doubtful 
accuracy.  The  authors,  therefore,  believe  that  Cameron  and  Macallan 
cannot  have  taken  sufficient  precautions  to  exclude  all  moistui'e  in 
their  experiments,  and  conclude  that  there  is  no  reliable  evidence  for 
the  existence  of  amidoselenites.  Accordingly,  selenious  acid  seems  to 
form  no  compounds  analogous  to  amido-,  imido-,  ornitrilo-sulphates,  any 
more  than  it  forms  salts  like  alkylsulphonates  or  salts  having  the 
constitution  of  metal  sulphites. 

Incidentally,  the  authors  obtained,  in  the  pure  state,  normal 
ammonium  selenite,  half-acid  ammonium  selenite,  and  three-fourths- 
acid  ammonium  selenite. 


53.  "  The  allotropic  modifications  of  phosphorus." 
By  D.  L.  Chapman,  B.A. 

From  experiments  performed  by  the  author,  the  following  con- 
clusions have  been  di-awn. 

(1.)  "  Metallic  "  and  red  phosphorus  are  identical.  This  is  proved  by 
their  similarity  in  appearance  when  viewed  under  the  microscope. 
The  alleged  higher  vapour  tension  of  some  varieties  of  I'ed  phosphorus 
is  due  to  impurity,  which  on  heating  decomposes  with  formation  of 
phospboriis  vapour. 

(2.)  The  vapours  of  red  and  ordinary  phosphorus  are  identical.  The 
vapour  density  of  ordinary  phosphorus  has  been  determined  at  the 
boiling  points  of  mercury  and  of  sulphur,  and  agrees  closely  with  the 
density  calculated  on  the  assumption  that  the  molecule  consists  of  four 
atoms,  although  the  results  obtained  by  Mitscherlich  and  by  Deville 
and  Troost  at  higher  temperatures  would  scarcely  lead  one  to  suspect 
that  this  would  be  the  case. 

(3.)  Red  phosphorus  melts,  formingordinary  phosphorus,  under  pres- 
sure at  the  melting  point  of  potassium  iodide.  This  point  on  the  pressure 
temperature  diagram  the  author  proposes  to  call  the  triple  point  of  red 
phosphorus.  Melted  ordinary  phosphorus  thus  becomes  superfused 
red  phosphorus,  and  supei-fused  ordinary  phosphorus  becomes  the 
superfused  liquid  of  both  varieties.  At  ordinary  temperatures,  red 
phosphorus  is  stable  and  white  phosphorus  unstable.  Phosphorus, 
therefore,  appears  to  possess  in  a  remarkable  degree  the  property  of 
remaining  in  an  unstable  condition. 
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54.  "  On  the  interaction  of  mercnrous  and  mercuric  nitrites  with  the 
nitrites  of  silver  and  sodium."     By  P.  C.  Ray,  D.Sc. 

(1.)  Mercuric  and  sodium  nitrites.  To  the  neutral  solution  of 
mercurous  and  mercuric  nitrites,  the  products  of  the  dissociation 
of  mercurous  nitrite  {Trans ,  1897,  71,  310),  sodium  chloride  is 
added  to  remove  mercurous  salts.  The  filtrate  containing  mer- 
curic and  sodium  nitrites,  and  possibly  a  small  quantity  of  sodium 
chloride,  is  allowed  to  evaporate  spontaneously.  In  course  of  time, 
an  orange-red,  crystalline  deposit  is  formed,  followed  by  iodine-like 
scales,  and  finally  crystals  of  sodium  nitrate.  Sometimes  sodium 
nitrate  is  the  only  substance  obtained.  Unless  sodium  chloride 
is  present,  the  coloured  compounds  are  not  formed.  Analysis 
seems  to  show  that  the  formula  of  the  coloured  substances  is 
HgCl2,2HgO,|H20,  but  they  lose  no  weight  in  a  desiccator  over 
sulphuric  acid  nor  when  kept  at  100°,  but  if  heated  in  a  bulb  tube  a 
deposit  of  moisture  is  invariably  noticed.  Millon,  Thummel,  Yolhard, 
and  Haack  have  described  very  similar  compounds  with  the  formula 
HgC'l2,2HgO,  but  no  mention  is  made  of  any  hydrated  modification. 

(2.)  Mercurous  and  silver  nitrites.  To  a  hot  solution  of  mercurous 
nitrite  (containing  mercuric  nitrite)  solution  of  silver  nitrite  was 
added.  There  was  no  effervescence,  but  the  liquid  at  once  became 
cloudy,  and  was  allowed  to  stand  overnight.  Xext  day  a  clear 
solution  was  obtained,  having  at  the  bottom  a  layer  of  dirty  grey 
mercury,  and  above  it  a  depo.-it  of  shining,  minute  crystals  of  silver. 

Careful  analyses  showed  that,  not  only  was  there  no  loss  of  nitrogen 
during  the  reaction,  but  that  it  remained  entirely  in  the  form  of 
nitrite. 

With  dilute  solutions  no  silver  was  precipitated.  In  the  reaction 
between  mercurous  and  sodium  nitrites,  the  nitrogen  remained  as 
nitrite,  the  mercurous  nitrite  decomposing  entirely  into  mercuric 
nitrite  and  mercury. 

The  true  explanation  of  the  reactions  has  yet  to  be  found,  and 
with  this  end  in  view  the  author  intends  to  make  further  experiments 
with  solutions  of  the  nitrites  in  varying  degrees  of  dilution. 

55.  "  ^-Isopropylglutaric  acid."     By  F.  H.  Howies  and  Jocelyn 

F.  Thorpe. 

yS-Isopropylglutai-ic  acid  was  originally  prepared  by  Schryver,  by  the 
reduction  of  terpenylic  acid  and  synthesised  by  him  in  small  quantities 
by  the  action  of  ethylic  sodiomalonate  on  ethylic  isobutylenemalonate 
{Trans.,  1893,  1345);  later,  Kuoevenagel  {Ber.,  1898,  31,  258.5)  pre- 
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pared  it  by  the  condensation  of  isobutaldehyde  with  ethylic  malonate  ; 
»Schry ver's acid  melted  at  99—100°,  Knoevenagel'sat  96-5—97°.  The 
authors  find  that  by  far  the  largest  yield  of  this  acid  is  obtained  in 
the  following  way. 

Ethylic  ^-isopropylacrylate.  Pr^-CHICH-CO^Et,  prepared  by 
eliminating  hydrogen  bromide  from  ethylic  a-bromisobutylacetate 
by  means  of  diethylaniline,  is  a  mobile  liquid,  boiling  at  174°,  which, 
on  condensation  with  ethylic  sodiocyanacetate  in  alcoholic  solution 
gives  a  mixture  of  a  neutral  and  a  hydrogen  ethylic  salt.  Ethylic 
a-cyano-^-isopropylglutarate,  EtOoC-C{CX)H-CH(Pr3)-CH./C02Et,  is 
a  colourless  oil  boiling  at  195°  (.30  mm.),  whilst  the  hydrogen  ethylic 
salt,  H02C-C(CN)H-CH(Pre)-CH2-COoEt,  is  a  dark  coloured  oil  which 
splits  off  carbon  dioxide  on  distillation  and  passes  into  ethylic  y-cyano- 
^-isopropylbutyrate,  CN-CHo'CH(Pr^)-CHo'COoEt,  a  mobile  liquid 
boiling  at  234". 

The  neutral  ethylic  salt  on  hydrolysis  with  methyl  alcoholic  potash, 
yields  a  solid  potassium  salt,  which,  on  boiling  a  short  time  with  concen- 

t  rated  hydrochloric  acid,  becomes  the  imide,  (Pr^)CH<^pTTY<^^NH, 

a  solid  substance  crystallising  from  water  in  lustrous  plates  melting 
at  120°,  and  which  is  quantitatively  converted  into^-isopropylglutaric 
acid  on  boiling  for  two  hours  with  a  50  per  cent,  solution  of  sulphuric 
acid. 

/3-Isopropylglutaric  acid,  HO._>C-CHo-CH(Pr^)-CH_.-COoH,  prepared 
either  in  this  way  or  by  the  direct  hydrolysis  of  the  hydrogen  ethylic 
salt  with  sulphuric  acid,  crystallises  from  water  in  needles  melting  at 
100°,  and  on  treatment  with  acetyl  chloride  yields  a  liquid  anhydride 
boiling  at  171°  (30  mm.),  and  an  anilic  acid  crystallising  from  dilute 
alcohol  in  plates  melting  at  121°. 

This  acid  does  not  appear  to  be  identical  with  that  obtained  by 
Angeli  and  Rimini  {Gazz.  Chim.,  26,  36)  from  isocamphor  on  oxidation 
with  potassium  permanganate,  which  melts  at  96°  and  gives  an 
anhydride  melting  at  60°,  further  the  dissociation  constant  K  0'0646 
of  the  authors'  acid,  as  found  by  Mr.  Lidbuiy,  does  not  agree  with 
K  0  0052  of  Angeli  and  Piimini's  acid. 

56.   "  The   synthesis   and   preparation  of  terebic   and  terpenylic 
acids."     By  W.  Trevor  Lawrence. 

The  tertiary  hydrogen  atom  in  monobasic  aliphatic  acids  is  readily 
oxidised  by  potassium  permanganate  (R.  Meyer  and  Fittig). 

The  author  has  applied  this  method  to  the  synthesis  of  terebic  and 
terpenylic  acids. 

/3-Isopropylglutaric  acid  is  readily  oxidised  by  chromic  acid  mixture. 
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with  the  formation  of  terpenylic  acid,  confirming  Wallach's  formula 
for  this  acid,  namely,  co^h'cH^OTCH.CO      ^be  synthetic  acid  is 

identical  ^vith  the  acid  obtained  by  oxidation  of  oil  of  turpentine, 
melting  when  anhydrous  at  89",  and  with  1  mol.  H^O  at  56^^.  It  is 
oxidised  by  permanganate  with  formation  of  terebic  acid,  and  gives 
the  characteristic  silver  salt,  CgH^^O^Ag. 

Isopropylsuccinic  acid  is  also  easily  oxidised  by  chromic  acid 
mixture  to  terebic  acid,  C-H^jqO^,  which  is  identical  in  all  respects 
with  the  acid  obtained  by  the  oxidation  of  oil  of  turpentine. 

The  synthetic  acid  melts  at  175°,  and  gives  the  characteristic 
barium  salt  of  diaterebic  acid.  C-Hj,-,0-Ba,3H„0.  Under  similar 
conditions,  yS^-dimethylglutaric  acid  remains  unchanged. 

The  yield  of  the  lactone  acid  is  50 — 60  per  cent.,  the  rest  being 
unchanged  acid. 

Further,  it  is  shown  that  the  separation  of  terebic  and  terpenylic 
acids  is  easily  and  campletely  effected  by  spreading  the  mixture  of 
acids  on  porous  plates  and  heating  at  90°:  the  terebic  acid  remains 
as  a  dry  powder  on  the  surface  of  the  plate,  and  the  terpenylic  acid 
is  obtained  by  extracting  the  plate  with  water.  The  author  is  further 
engaged  in  investigaticg  the  oxidation  products  of  other  similarly 
constituted  acids,  and  also  the  action  of  hydrobromic  acid  on  terebic 
and  terpenylic  acids. 


57.  "  Position-isomerism  and  optical  activity :  the  comparative 
rotatory  powers  of  methylic  and  ethylic  ditolnylgly cerates."  By 
Percy  Frankland,  F.R.S.,  and  Henry  Aston. 

This  forms  a  continuation  of  the  work  on  the  same  subject  by 
P.  Frankland,  McCrae,  and  Wharton  (Trans.,  1896,  69.  1309,  1583; 
1898,  73,  307  ;  1899,  75,  337),  the  authors  having  prepared  and 
examined  the  methylic  and  ethylic  salts  of  the  three  isomeric  ditoluyl- 
glyceric  acids.  Methylic  di-y>toluy]glYcerate  (iEactive)  melts  at  98°,  the 
corresponding  active  salt  at  102°  ;  ethylic  di-/)-toluylglycerate  melts  at 
69°;  all  the  other  compounds  ate  liquids.  The  following  are  the 
specific  rotations  : — 

Methylic  di-;>toluylglycerate [«]d"=  +41-21° 

Ethylic                     ,,                    „     =+42-41 

Methylic  di-//i-toluylglycerate    ,,     =+26-40 

Ethylic                   ',,                   „     =+26-89 

Methylic  di-o-toluylglycerate ,,     =+20-19 

Ethylic                     „                    ,,     =+21-64 
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The  corresponding  dibenzoylglycerates,  pi'eviously  prepared  by 
P.  Frankland  and  MacGregor  (Tran?.,  1896,  69,  104)  have  the 
following  rotations  : — 

Methylic  dibenzoylglycerate  (m.  p.  58-9°)  ...   [a]^'  =  +  26-67° 
Ethylic  „  (m.  p.  25°)     ...       „     =+26-08 

Thus  in  this  series-,  again,  the  ^>tolayl  group  has  the  greatest,  and 
the  o-toluyl  group  the  least,  rotatory  effect.  The  rotatory  effect  of 
the  benzoyl  is  almost  identical  with  that  of  the  ?n-toluyl  group. 

The  dextroi'otation  of  all  these  compounds  diminishes  with  increase 
of  temperature. 

The  rotatory  effects  of  the  isomeric  toluyl  groups  is  again  found  to 
follow  in  the  same  order  as  that  of  their  molecular  volumes,  the 
^>toluyl  having  the  largest,  and  the  o-toluyl-compounds  the  smallest, 
molecular  volumes.  The  oaoleculAr  volumes  of  all  these  compounds 
are  distinctly  in  excess  of  th'e  values  calculated  by  means  of  Ti-aube's 
formula,  and  thus  afford  UD  evidence  of  association. 


58.  "  Fencholenic  acid."     By  G.  B.  Cockburn,  B.A.,  B.Sc. 

The  author  shows  that  fenchonoxime,  by  treatment  with  dilute 
sulphuric  acid,  gives,  not  one  niti-ile,  as  "Wallach  states  {Annalen,  1891, 
263,  136),  but  a  mixture  of  two  isomerides.  Of  these,  one  {/3)  passes 
easily  on  saponification  to  a  solid  unsaturated  acid,  C^H^jCO^H,  m.  p. 
72 — 73^,  b.  p.  259 — 260^.  The  other  (a)  is  very  stable,  and  only  gives 
an  acid  after  long  saponification.  This  acid  is  isomeric  with  the 
former,  but  is  liquid,  and  boils  at  254 — 256°.  AVallach  desci^ibes  the 
acid  he  obtained  as  a  liquid,  but  it  is  probably  a  mixture  of  the 
above  a-  and  /3-acids.  The  boiling  point  of  the  nitrile,  as  given  by 
Wallach,  is  217 — 218°,  whilst  that  of  the  pure  /3-nitrile  reformed 
from  the  pure  acid  is  211 — 212°,  and  of  the  a-,  217 — 219°.  Owing  to 
the  difference  in  behaviour  of  these  two  nitriles  towards  alcoholic 
potash,  the  separation  of  the  two  acids  is  comparatively  simple. 

This  behaviour  of  fenchonoxime  bears  out  the  analogy  existing 
between  camphor  and  fenchone.  The  oximes  of  both  these  bodies,  by 
the  action  of  dilute  acid,  lose  a  molecule  of  water  in  two  different 
ways,  and  give  two  isomeric  unsaturated  nitriles  in  each  case  ;  and 
these  in  their  turn  yield  two  corresponding  acids,  one  solid,  the  other 
liquid. 


107 


59.  '•  The  action  of  certain  acidic  oxides  upon  salts  of  hydroxy- 
acids.  Part  IV."  By  G.  G.  Henderson,  D.Sc,  M.A.  ;  T.  W.  Orr, 
and  R.  3.  G.  Whitehead. 

The  paper  contains  the  results  of  investigations  carried  on  in 
continuation  of  those  formerly  communicated  to  the  Society  {Trans., 
1895,  67,  102  aiad  1030;  1896,  G9,  1451),  and  a  discussion  of  the 
constitution  of  the  compounds  of  the  tartar  emetic  type. 

Sodium,  2)otassium,  and  ammonium  molyhdicitrates  were  pre- 
pared by  boiling  molybdenum  trioxide  with  aqueous  solutions 
of  the  corresponding  primary  citrates.  They  have  the  formula 
]Mo02(C^HgO-M')2,a;HoO,  crystallise  in  colourless  prisms,  are  readily 
soluble  in  water,  and  are  decomposed  by  heat  or  light.  The  barium 
salt,  MoO.,(C(3H,30-)^,Ba,5H20,  obtained  by  precipitation,  is  a  white, 
crystalline  powder  almost  insoluble  in  water.  Decomposed  by 
dilute  sulphuric  acid,  it  yields  a  solution  which  appears  to  contain 
molybdicitric  acid,  ^Io02(CgH-0;).„ 

Tungstic  oxide,  boiled  with  solutions  of  mono-alkali  citrates,  gave  double 
tungsticitrates  of  the  formula  ^V02(CgF,.0-M').„C^H:;0-M',.^•HoO  ;  the 
simple  salts  are  not  obtained.  These  salts  form  small,  colourless  crystals 
very  readily  soluble  in  water,  and  are  not  decomposed  when  heated  to 
120°.  The  double  barium  salt,  T^\0.lC^'Rf>.),;B?i,  (CgH-O-).3a,10H,O, 
prepared  by  double  decomposition,  crystallises  in  minute  needles, 
soluble  in  water. 

Sodium,         ]}otassium,         and         ammonium  moJyhdimalates, 

ls1o<d.^{Q,^f)r^\l):,,:r^S^,  were  prepared  like  the  molyhdicitrates. 
The  potassium  salt  crystallises  in  large,  the  sodium  salt  in  small, 
colourless  prisms,  and  the  ammonium  salt  is  a  white,  crystalline 
powder.  All  are  readily  soluble  in  water,  and  easily  decom- 
posed by  exposure  to  heat  or  light.  Another  molybdimalate  of 
sodium,  of  the  formula  MoOo!C^H305"N'a,l|HoO,  was  prepared  by 
heating  a  solution  of  monosodium  malate  with  excess  of  molybdic 
oxide.  It  crystallises  in  long,  colourless  needles,  which  are  soluble 
in  water,  is  very  sensitive  to  light,  and  is  decomposed  by  heating  to 
about  90°. 

Tungstic  oxide  is  only  dissolved  with  difficulty  by  solutions  of  alkali 
malates,  but  some  tungstimalates,  '^04G,_^^0-^l')^,o:^.,0,  were  pre- 
pared. The  sodium  salt  crystallises  in  small,  the  potassium  salt  in  long, 
needles,  the  ammonium  salt  in  delicate  leaflets.  They  are  readily 
soluble  in  water,  and  can  be  heated  to  105°  without  decomposition. 

With  solutions  of  mono-alkali  mucates,  molybdic  oxide  gives  in  the  first 
instance  unstable  double  salts,  2(MoOo-C^iH-OsM'),  C,3H,303MV^•H20, 
which  are  easily  soluble  in  water,  and  yield  the  simple  moli/bdi mucates, 
MoO^'CgH^OgM'jarHjO.    The  potassium  and  ammonium  salts  are  white. 
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crystalline  powders,  fairly  easily  soluble  in  water,  and  decomposed  by 
heating  to  about  90°.  When  dry  they  are  fairly  stable  to  light,  but 
their  solutions  are  quickly  acted  upon. 

Potassium  tungstimucate,  W0oIC,;H-0gK,3Ho0,  was  prepared 
similarly,  but  with  difficulty.  It  forms  minute,  lustrous  crystals,  and 
is  extremely  readily  soluble  in  water,  and  more  stable  towards  heat 
or  light  than  the  molybdimucate. 

Potassium  molyhdilactate,  'SloO.^iC^^O^).^,  the  only  crystalline 
derivative  of  lactic  acid  we  have  succeeded  in  preparing,  was  obtained 
in  the  form  of  small,  colourless  crystals,  very  readily  soluble  both  in 
water  and  in  dilute  alcohol.     It  is  not  very  sensitive  to  light  when  dry. 

Silica  was  found  to  be  almost  insoluble,  even  when  used  in  the 
hydrated  state,  in  solutions  of  all  the  salts  examined. 

Sodium,  potassium,  ammonium  titanitartrates,  TiO(CjH^OgM'),,,a;H20, 
were  prepared  in  the  usual  way.  Hydrated  titanic  oxide  was  used, 
because  the  anhydrous  oxide  is  practically  insoluble  in  solutions  of 
tartrates.  The  salts  crystallise  in  small,  colourless  prisms  readily 
soluble  in  water.  Alcohol  precipitates  from  a  solution  of  the  ammo- 
nium salt  a  crystalline  solid  whose  composition  approximates  to  the 
formula  TiOX'^HgO^NH^.  A  white  barium  salt,  almost  insoluble  in 
water,  is  obtained  by  precipitation. 

The  corresponding  stanaitartrates,  SnO(C^H^O^;M' ).,,«HoO,  were  pre- 
pared similarly.  They  form  small,  colourless  crystals  fairly  easily 
soluble  in  water.  Heating  of  their  solutions  in  water  for  any  length 
of  time  causes  slow  decomposition  of  the  salts,  but  in  the  dry  state 
they  are  quite  stable.  From  solutions  of  the  potassium  and  ammonium 
salts,  alcohol  precipitates  crystalline  solids,  which  appear  to  have  the 
formula  SnOIC^HgOgM'.  A  white  barium  salt,  almost  insoluble  in 
water,  was  also  pi'epared. 

Potassium  titanicitrate,  TiO(CgH,30-Ko),HoO,  and  ammonium  stan- 
nicitrate,  SnO(CgH^O-NH^)o,iHoO,  were  obtained  by  a  similar  process, 
though  with  some  trouble.  They  form  small,  white  crystals  very 
readily  soluble  in  water  and  soluble  in  dilute  alcohol.  They  are  stable 
when  dry,  but  gradually  decompose  if  their  aqueous  solutions  are 
heated. 

The  hydrated  dioxides  of  titanium  and  tin  were  found  to  dissolve  in 
boiling  aqueous  solutions  of  mono-alkali  malates,  but  no  definite  com- 
pounds were  isolated. 

With  some  difficulty,  a  potassium  iitanimucate,  TiOICgH-OgK,  SH^O, 
was  prepared  in  the  form  of  small,  white  crystals,  easily  soluble  in 
water,  not  sensitive  to  light,  and  not  decomposed  at  100°.  No 
corresponding  compound  of  tin  could  be  obtained. 
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ADDITIONS  TO  THE  LIBRARY. 
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Berthelot,  M.  Chaleur  Animale,  Principes  chimiques  de  la  Pro- 
duction de  la  Chaleur  chez  les  etres  vivants.  I.  Notions  Generales, 
Pp.  xvi  +  169.     II.     Donnees  Xumeriques.     Pp.148.     Paris,  1899. 

From  the  Author. 

Bolton,  H.  C.  A  Select  Bibliography  of  Chemistry,  1492 — 1897. 
First  Supplement.  Pp.  ix  +  489.  Washington,  1899.  Smithsonian 
Miscellaneous  Collections,  1170.         From  the  Smithsonian  Institution. 

Mason,  W.  P.  Examination  of  Water  (Chemical  and  Bacterio- 
logical).    Pp.  135.     New  York,  1899.  From  the  Publishers. 

Reychler,  A.  Outlines  of  Physical  Chemistry.  Translated  by  John 
McCrae.     Pp.  xvi-f276.     London,  1899.  From  the  Publishers. 

II.  Purcluise. 

Boltzmann,  Ludwig.  Vorlesungen  iiber  Gastheorie.  IT.  Theil- 
Theorie  van  der  Waals' ;  Case  mit  zusammergesetzten  Molekiilen  ; 
Gasdissociation ;  Schlussbemerkungen.  Pp.  x-f265.  8vo.  Leipzig 
1898. 

VsiTL  der  Waals,  J.  D.  Die  Continuitat  des  gasf  brmigen  und  fliissigen 
Zustandes.  Zweite,  verbesserte  Auflage.  I.  Theil.  Pp.  vii  4-182.  8vo. 
Leipzig  1899. 

Pamphlets. 

Australasian  Association  for  the  Advancement  of  Science.  Report 
on  the  Composition  and  Properties  of  the  Mineral  Waters  of  Aus- 
tralasia.    Sydney  1898. 

Spring,  W.  Sur  I'origine  de  la  couleur  bleue  du  ciel.  Bruxelles 
1898. 

True,  F.  W.  An  Account  of  the  United  States  National  Museum. 
From  the  Eeport  of  the  U.S.  National  Mu-seum  for  1896.  Wash- 
ington 1898. 


COLLECTIVE   INDEX. 

Fellows  can  obtain  the  Collective  Index  1873 — 1882  from  the 
Assistant  Secretary  at  the  price  of  10*.,  or  lis.  including  carriage. 
The  price  of  the  Collective  Index  1883 — 1892  is  16*'.  including 
carriage. 
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RESEARCH  FUND. 


A  meeting  of  the  Reseai'ch  Fund  Committee  will  be  held  in  June. 
Forms  of  application  for  Grants  can  now  be  obtained  from  the 
Assistant  Secretary. 


At  the  next  meeting,  on  May  4th,  there  will  be  a  ballot  for  the 
election  of  Fellowt;,  and  the  following  papers  will  be  communicated 
by  the  authors  : — 

"  On  the  combustion  of  carbon  disulphide."  By  Harold  B.  Dixon 
and  E.  J.  Russell. 

"The  action  of  nitric  oxide  on  nitrogen  peroxide."  By  Harold  B, 
Dixon  and  J.  D.  Peterkin. 

"  On  the  mode  of  burning  of  carbon."     By  Harold  B.  Dixon. 

"Crystalline  glycollic  aldehyde."  By  H.  J,  H.  Fenton  and  Henry 
Jackson. 

"  On  the  blue  s;^lt  of  Fehling's  solution  and  other  cupro-tartrates." 
By  Orme  Masson  and  B.  D.  Steele. 

"  The  preparation  of  acid  phenolic  salts  of  dibasic  acids,"  By 
S.  B.  i^chryver,  D.Sc,  Ph.D. 

"The  maximum  pressure  of  naphthalene  vapour."  By  R  W.  Allen, 
M.A. 
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May  4th,  1899.     Professor  Thorpe,  F.R.S.,  President,  in  the  Chair. 

Messrs.  David  Hooper  and  "W.  H.  Mills  were  formally  admitted 
Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Henry  Meldola  Danziger,  Clent  House,  Woodland  Pioad,  Xorthfield, 
Birmingham  ;  "William  Gordon  Eraser,  Golspie,  St.  Albans  ;  Henry 
P.oyal-Dawson,  3,  Kenilworth  Road;  Ealing,  London,  W.  ;  Samuel 
Stansfield,  White  Lee,  Mytholmroyd,  Manchester;  Christopher 
Joseph  Whittaker,  Willow  House,  Blackburn  Pioad,  Accrington. 

A  ballot  for  the  election  of  Fellows  was  held,  and  the  following 
were  subsequently  declared  duly  elected  : — 

James  Herbert  Allworthy,  Peter  Auchinachie,  Clement  Hai'rison 
Baker,  Frederick  James  Beale,  Frank  Belton,  Benjamin  Harvey 
Bennetts,  Alfred  Ernest  Bond,  George  Smith  Bratby,  Kendall  Colin 
Browning,  B.A.,  William  Collingridge,  M.A.,  Eobert  D.  Connell, 
Charles  Eobert  Darling,  Harold  Francis  Carl  Goltz,  Percy  Haigh, 
John  Elias  Hughes,  Archibald  Glen  Kidston  Hunter,  Lauder  William 
Jones,  B.A.,  Ph.D.,  Thomas  Judge,  B.A,  Robert  William  Lindsey, 
James  MacLeod,  William  McConnell,  Wilfred  Walter  Morris, 
Laurence  C.  Panting,  B.A.,  M.B.,  Frederick  Williams  Pittuck, 
Harold  McLean  Pvead,  S.  B.  Schryver,  D.Sc,  Ph.D.,  Maurice  Emile 
Schweich,  Edward  Thomas  Shelbourn,  Ai-thur  John  Shelton,  Harry 
Alexander  Thiersch,  Robert  Tatlock  Thomson,  Richard  Threlfall, 
Ernest  Albert  Tyler,  B.A.,  Arthur  Luvian  Wade,  Allan  Frederick 
Walden,  M.A.,  Charles  Walker,  Fred  Sheasby  Watson,  B.Sc. 
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Of  the  following  papers,  those  marked  *  were  read  : — 

*60.     '*  On  the  combustion  of  carbon  disulphide."'     By  Harold  B. 
Dixon  and  E.  J.  Russell. 

The  authors  have  investigated  the  temperature  of  ignition  of  carbon 
disulphide  in  air,  its  stability  on  heating,  its  mode  of  burning  in  air  in 
the  divided  flame,  and  its  explosion  with  oxygen. 

Experiments  on  the  ignition  point  of  carbon  disulphide  showed  con- 
siderable variations.  It  was  found  that  the  vapour  undei'goes  a  phos- 
phorescent combustioninair  similarto  that  of  phosphorus, sulphur, ether, 
etc.  This  phosphorescence  is  well  seen  in  a  dark  room  when  the  vapour 
impinges  on  a  glass  vessel  at  230°.  The  lowest  temperature  at  which 
actual  ignition  was  observed  was  232°.  Carbon  disulphide  distilled  in 
a  current  of  nitrogen  through  a  porcelain  tube  heated  to  400°  showed 
no  visible  decomposition.  When  carbon  disulphide  was  sealed  up  in 
a  glass  tube  and  submitted  to  prolonged  heating  at  230°,  a  slight 
yellow  film  formed  on  the  glass.  A  similar  film  was  pi'oduced  by  the 
prolonged  action  of  bright  light. 

Although  carbon  disulphide  is  decomposed  by  a  violent  shock  {e.g., 
an  explosion  of  fulminate)  into  its  elements,  this  decomposition  is  not 
propagated  through  its  vapour  as  an  explosion,  but  dies  out.  When 
carbon  disulphide  is  exploded  with  defect  of  oxygen,  it  does  not  yield  a 
deposit  of  carbon.  When  it  is  exploded  in  a  long  tube  with  an  excess 
of  oxygen,  the  products  of  the  combustion  are  mainly  those  required 
by  the  equation  CSg  +  SOg  =  CO2  +  280^,  but  there  are  always  present 
small  quantities  of  carbon  disulphide,  oxysulphide,  and  monoxide  with 
the  excess  of  oxygen. 

When  carbon  disulphide  is  exploded  in  a  long  tube  with  insufficient 
oxygen  for  complete  combustion,  the  products  are  carbon  dioxide  and 
sulphur  dioxide  along  with  carbon  oxysvilphide  and  monoxide,  sulphur, 
and  unchanged  carbon  disulphide.  As  the  oxygen  is  gradually 
dimini.^hed,  the  amount  of  sulphur  dioxide  falls  off,  whilst  the  carbon 
monoxide  increases.  The  authors  were  unable  to  set  up  the  explosion- 
wave  in  mixtures  containing  less  than  40  per  cent,  of  oxygen.  So  far 
as  the  experiments  could  be  carried,  there  was  always  a  division  of  the 
oxygen  between  the  carbon  and  sulphur.  No  simple  equation  expresses 
the  mode  of  burning.  In  the  incomplete  combustion  of  carbon  di- 
sulphide, the  sulphur  was  deposited  partly  in  the  '  liquid '  condition. 

The  maximum  velocity  of  the  explosion-wave  w.as  found  when  the 
oxygen  just  sufficed  for  complete  combustion. 

When  carbon  disulphide  vapour  and  air  are  burnt  as  the  Smithells' 
divided  flame,  the  products  of  the  inner  flame  are  sulphur  dioxide  and 
carbon  monoxide  in  nearly  equal  volumes,   some  unchanged  carbon 
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disulphide,    and  only    small    quantities    of    carbon    dioxide   and    oxy- 
sulphide. 

Discussion. 

Professor  TiLDEN  said  that  it  seemed  to  him  impossible  to  determine 
or  to  state  exactly  the  temperature  of  ignition  of  any  combustible 
substance,  inasmuch  as  this  depends  largely  upon  conditions  such  as 
the  proportion  of  air  present,  and  especially  the  extent  of  the  heated 
surface  by  which  the  action  is  started.  As  an  example,  the  very  small, 
though  very  hot,  sparks  from  a  flint  and  steel  are  known  to  be  in- 
capable of  inflaming  a  mixture  of  coal  gas  and  air,  while  a  red-hot 
iron  bar,  though  at  much  lower  temperature,  does  cause  ignition  by 
reason  of  its  greater  mass. 

Dr.  Wynne  said  that  in  purifying  carbon  bisulphide  for  the  purpose 
of  determining  its  magnetic  rotation,  the  late  Mr.  Rodger,  by  ex- 
posing the  liquid  to  sunlight,  had  obtained  some  quantity  of  the 
brown  substance  with  a  view  of  determining  its  composition.  The 
prevalent  idea  seemed  to  be  that  the  brown  substance  was  a  sub- 
sulphide,  possibly  C0S3,  and  it  woiald  be  interesting  to  know  whether 
Professor  Dixon  had  any  evidence  bearing  on  the  point. 

Professor  Smithells  said  that  he  could  confirm  Professor  Dixon's 
remark  as  to  the  phosphor  escent  combustion  of  carbon  disulphide.  This 
substaEce  might  be  added  to  the  long  list  of  carbon  compounds  which 
were  capable  of  phosphorescent  combustion.  The  combustion  of 
carbon  disulphide  was  of  special  interest  from  the  fact  that  the  flame 
did  not  exhibit  the  so-called  carbon  or  candle  spectrum,  but  this  he 
believed  could  be  explained  by  the  masking  effect  of  the  burning 
sulphur.  He  had  found  that  a  burning  mixture  of  ethylene  and 
hydrogen  sulphide  gave  no  carbon  spectrum,  although  an  ethylene  air 
flame  of  itself  would  of  course  do  so.  He  had  made  some  examination 
of  the  partial  products  of  combustion  of  carbon  disulphide  ;  they  were 
difl&cult  to  deal  with,  and  ne  was  glad  that  Professor  Dixon  had 
brought  the  inquiry  to  a  successful  issue.  It  was  interesting  to 
remark  that  some  years  ago  Julius,  from  an  examinatio i?  of  the 
spectrum  of  burning  carbon  disulphide,  had  concluded  that  some 
third  substance  besides  carbon  dioxide  and  water  was  formed,  and 
he  had  detected  carbon  oxysulphide.  Professor  Dixon,  however,  had 
gone  much  further  in  establishing  this  fact. 

*61.  "  The   action   of   nitric    oxide    on    nitrogen    peroxide."      By 
Harold  B.  Dixon  and  J.  D.  Peterkin. 

Some  few  years  ago,  the  question  was  keenly  debated  whether 
nitrogen  trioxide  existed  in  the  gaseous  state.  On  both  sides,  the 
final  appeal  was  made  to  the  behaviour  of   nitric  oxide  when  mixed 


116 

with  gaseous  nitrogen  peroxide.  Ramsay  and  Candall  (Trans., 
1895,  67,  672)  broke  an  inner  tube,  containing  nitric  oxide  over 
mercury,  by  pressing  it  against  an  outer  tube  containing  the  peroxide 
over  mercury.  No  contraction  was  observed.  Tiie  experiment 
proved  that  no  considerable  quantity  of  trioxide  could  have  been 
formed  on  mixing  the  gases.  Lunge  and  Porschnew  (Zeit.  anarg. 
Chem.,  1894,  7,  209)  broke  a  thin  glass  diaphragm  between  a 
vessel  containing  nitric  oxide  and  a  similar  one  containing  the 
peroxide.  The  gases  showed  a  very  slight  expansion  on  diffusing 
"  instead  of  the  large  contraction  expected."  The  natural  conclusion 
of  chemists  has  been  tliat  "  gaseous  N.^Og  apparently  does  not  exist." 

But  the  dissociation  which  nitrogen  peroxide  undergoes  on 
diminution  of  pressure  would  have  caused  an  appreciable  expansion  in 
these  experiments  if  the  nitric  oxide  had  merely  played  the  part  of 
an  inert  gas. 

The  authors  confirm  Lunge  and  Porschnew's  conclusion  that  a 
very  slight  alteration  of  volume  occurs  on  mixing  nitric  oxide  with 
the  peroxide  at  27°,  but  they  show  that  a  considerable  expansion 
occurs  when  the  peroxide  mixes  with  nitrogen  and  other  inert  gases, 
and  that  this  observed  expansion  is  in  close  agreement  with  that 
calculated  from  Willard  Gibbs'  formula  for  the  dissociation  of  the 
peroxide.  The  authors  infer  from  their  experiments  that  at  27° 
nitric  oxide  and  peroxide  combine  to  a  limited  extent  to  form  an 
unstable  compound,  which  is  largely  dissociated  at  this  temperature, 
and  undergoes  increasing  dissociation  as  the  temperature  is  raised. 
The  reversibility  of  the  equation  N2O3  =  NO  +  NO^  affords  an  easy 
explanation  of  the  behaviour  of  the  mixed  gases  towards  reagents. 

Discussion. 

Professor  Ramsay  congratulated  Professor  Dixon  on  having  shown 
that  in  the  gases  evolved  from  nitrous  anhydride,  which  consist  chiefly 
of  a  mixture  of  nitric  oxide  and  peroxide,  a  small  amount  of  gaseous 
nitrous  anhydride  is  to  be  detected.  The  power  of  this  mixture  of 
gases  to  react  as  N2O3  is  thus  explained.  In  1885,  he  (Professor 
Ramsay)  stated  that,  as  the  result  of  experiments  showing  that,  in  the 
main,  the  gases  obtained  fx-om  liquid  anhydride  consist  of  NOg,  N^O^, 
and  NO,  "  it  cannot  be  taken  as  conclusive  that  no  nitrous  anhydride 
is  present  in  the  gaseous  state  "  ;  and  Professor  Dixon  has  found  that 
a  small  proportion  does  so  exist.  The  proof  is  valuable,  inasmuch  as 
it  explains  why  the  mixture  of  gases  can  act  on  sulphuric  acid,  be 
absorbed  by  soda,  and  act  as  a  diazotising  agent. 

Professor  Dewar  said  that,  in  his  paper,  "  Studies  on  the  Electric 
Arc"   (Proc.   Boy.    Soc,    1880,   30,  85),  experiments  are    described 
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showing  the  amount  and  character  of  the  oxides  of  nitrogen  produced 
•when  an  arc  is  maintained  in  a  cool  dry  moving  atmosphere.  The 
quantity  of  oxides  formed  did  not  exceed  1  gram  per  hour.  As  the 
solution  of  the  oxides  in  concentrated  sulphuric  acid  gave  the  same 
percentage  of  nitrogen  whether  treated  directly  with  mercury  or  after 
careful  dilution  with  water  and  subsequent  titration  of  the  solution 
with  permanganate,  it  was  inferred  that  the  main  product  was  gaseous 
nitrous  anhydride. 

Experiments  are  also  described  in  an  address  on  "  Phosphorescence 
and  Ozone  "  {Proc.  Roy.  Inst.,  1888,  12,  557),  which  have  an  important 
bearing  on  this  question.  A  current  of  attenuated  air  was  maintained 
in  a  small  vacuum  tube  of  the  ordinary  form,  and  after  the  passage  of 
the  electric  discharge  was  allowed  to  expand  into  a  glass  cylinder 
3  feet  long  and  6  inches  in  diameter,  maintained  at  a  pressure  not 
exceeding  6  or  8  mm.  by  means  of  a  large  air  pump.  The  result  was 
the  production  of  extraordinary  phosphorescent  effects  in  the  stream 
of  air.  This  phosphorescence  is  associated  with  the  production  of 
ozone  and  oxides  of  nitrogen,  as  it  does  not  take  place  in  the  absence 
of  oxygen.  Recently,  the  phosphorescent  glow  was  allowed  to  pass 
through  some  liquid  air  in  order  to  condense  and  solidify  the  oxides  of 
nitrogen  and  dissolve  the  ozone  out  of  the  moving,  luminous  gas 
stream.  The  result  was  that  the  clear  liquid  air  soon  became  tur- 
bid from  the  formation  of  a  precipitated  greenish-blue  solid.  On 
filtering  this  off,  it  gave  all  the  reactions  of  nitrous  acid,  and  no  ozone 
was  found  in  solution.  The  colour  of  the  body  at  the  low  tempera- 
ture shows  it  was  not  N.^O^,  which  is  colourless.  It  might  be,  however, 
a  mixture  of  nitric  oxide  and  nitrous  anhydride.  On  the  other  hand,  it 
is  possible  that  NO,,  the  dissociated  molecule  of  NgO^,  may  exist  in 
the  solid  state  at  the  very  low  temperature  and  be  coloured, 

Mr.  C.  E.  Groves  said  that,  many  years  ago,  in  the  course  of  experi- 
ments on  the  preparation  of  nitrosyl  sulphate,  he  had  found  that  the 
brown  vapours  given  off  when  arsenious  anhydride  was  heated  at  70° 
with  nitric  acid  of  sp,  gr.  =  1'3  were  almost  entirely  absorbed  by 
concentrated  sulphuric  acid.  Crystalline  nitrosyl  sulphate  was  formed, 
and  but  little,  if  any,  nitric  acid,  although  the  latter  should  have 
been  produced  if  nitric  peroxide  had  been  present.  More  recently,  he 
had  observed  that  these  same  vapours,  when  passed  into  a  mixture  of 
crushed  ice  and  water,  were  absorbed,  forming  a  solution  of  niti'ous 
acid. 

Professor  Tilden  said  it  was  generally  acknowledged  that  nitrogen 
trioxide  existed  only  in  the  form  of  the  blue  liquid,  which  becomes 
almost  completely  dissociated  by  vaporisation.  Professor  Dixon 
seemed  to  have  proved  that  in  this  case,  as  in  so  many  others,  a  dis- 
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sociable  compound  is  more  stable  in  the  presence  of  the  products  of 
its  dissociation. 


*62.  "  On  the  mode  of  burning  of  carbon."     By  Harold  B.  Dixon. 

In  the  combustion  of  carbon,  the  formation  of  carbon  dioxide  is 
usually  described  as  being  due  to  a  single  and  direct  action  between 
carbon  and  oxygen ;  it  is  stated  or  implied  that  carbon  monoxide  is 
only  formed  by  a  secondary  action  between  carbon  dioxide  and  carbon. 
The  only  experiments  which  claim  to  prove  this  are  the  two  series 
made  by  Julius  Lang  [Zeit.  j^hys.  Chem.,  1888,  2,  168). 

The  author  repeated  Lang's  experiments,  and  found  that  when 
oxygen  was  passed  over  carbon  heated  to  500°  (a  temperature  at  which 
Lang  showed  carbon  dioxide  was  not  reduced  by  carbon),  even  in  a 
very  slow  stream,  some  carbon  monoxide  was  always  formed. 

Under  conditions  far  less  favourable  for  the  reduction  of  carbon 
dioxide  than  in  Lang's  experiments,  viz.,  by  passing  a  mixture  of 
carbon  dioxide  with  6 — 8  per  cent,  of  oxygen  over  carbon  heated  to 
500°,  some  carbon  monoxide  was  always  formed. 

Lang's  more  important  argument  depends  on  his  second  series  of 
experiments,  -which  consisted  in  passing  a  mixtui-e  of  oxygen,  carbon 
monoxide,  and  nitrogen  over  carbon  at  500°.  He  found  that  with  a 
slow  stream  the  carbon  monoxide  remained  unchanged  in  amount, 
whilst  all  the  oxygen  was  converted  into  carbon  dioxide ;  with  a 
quicker  stream,  the  proportion  of  carbon  monoxide  increased  con- 
siderably, but  with  a  still  quicker  stream  it  was  much  reduced.  The 
author  has  made  many  expei'iments  to  test  these  results.  When  a 
mixture  containing  about  80  per  cent,  of  oxygen  and  20  per  cent,  of 
carbon  monoxide,  was  passed  quickly  over  coke  heated  to  500°,  the 
blue  flame  of  burning  carbon  monoxide  was  observed,  and  the  amount 
of  that  gas  found  in  the  products  was  small.  On  lowei'ing  the  rate  of 
the  gas  stream,  the  flame  was  not  formed,  but  the  carbon  glowed  and 
the  amount  of  carbon  monoxide  in  the  products  increased.  This 
reached  a  maximum  and  then  diminished  as  the  rate  of  the  stream 
was  continually  lowered.  With  a  very  slow  stream,  from  2 — 4  per 
cent,  of  carbon  monoxide  was  found  in  the  products.  These  results 
are  quite  opposed  to  the  conclusions  drawn  by  Lang,  viz.,  that  carbon 
monoxide  is  unaltered  when,  mixed  with  oxygen,  it  is  passed  very 
slowly  over  carbon  at  500°.  His  argument  that  carbon  dioxide  must 
be  first  formed  is  therefore  invalid. 

The  results  of  the  new  experiments  might  be  explained  on  either 
hypothesis  if  it  be  assumed  that  the  molecule  of  the  monoxide,  or  of 
the  dioxide,  as  the  case  may  be,  formed  by  the  direct  union  of  the 
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elements  at  500^,  retains  sufficient  heat  (from  its  heat  of  formation) 
to  react  with  oxygen  or  carbon  respectively.  The  experiments  of 
Baker  {Phil.  Trans.,  1888,  179  A,  571),  make  it  very  probable  that 
the  carbon  burns  first  to  carbon  monoxide. 


Discussion. 

Professor  Clowes  said  that  Haldane  {Trans.  Inst.  Mining  Engineers, 
16,  470),  had  shown  that  a  small  proportion  of  carbon  monoxide  accom- 
panied carbon  dioxide  in  the  products  of  the  spontaneous  oxidation 
of  coal  at  ordinary  temperatures.  The  carbon  monoxide  was  detected 
by  the  reaction  with  diluted  blood,  its  proportion  was  estimated  by 
this  colorimetric  method,  and  the  result  confirmed  by  the  ordinary 
fifasometric  method. 


*63.  "Crystalline  glycollic  aldehyde."      By  Henry  J.    Horstman 
Fenton  and  Henry  Jackson. 

It  has  previously  been  shown  by  one  of  the  authors  {Trans.,  1895, 
67,  774)  that  dihydroxymaleic  acid,  when  heated  with  water,  breaks  up 
almost  quantitatively  into  glycollic  aldehyde  and  carbon  dioxide, 
C4H^Oe  =  C2H^O,  +  2COo. 

The  resulting  solution,  after  purification  by  treatment  with  calcium 
carbonate  and  extraction  with  alcohol,  yields,  on  evaporation  in  a 
vacuum,  a  colourless,  sweet  syrup,  which  was  shown  to  be  the  aldehyde 
in  nearly  a  pure  state.  Traces  of  the  solvent  used  for  purification, 
nowever,  are  obstinately  retained,  and  various  attempts  have  been 
made  to  obtain  the  substance  absolutely  pure. 

It  was  further  shown  {Trans ,  1897,  71,  375)  that  this  syrup,  when 
heated  to  100^  in  a  vacuum,  polymerises  to  a  large  extent,  giving  a 
hexose,  CgH^^^Og.  During  this  operation,  a  small  quantity  of  crystalline 
substance  was  often  observed  in  the  exit  tube  of  the  apparatus  employed, 
but  the  quantity  was  too  minute  for  thorough  examination.  By  taking 
certain  precautions,  the  authors  now  find  that  this  crystalline  substance 
can  be  obtained  in  fair  quantity,  that  it  is  invariably  produced  in  the 
process  referred  to,  and  on  examination  proves  to  be  pure  glycollic 
aldehyde. 

Molecular  weight  determinations  by  the  cryoscopic  method  indicate 
that,  in  the  crystalline  state,  the  substance  is  probably  bimolecular, 
the  numbers  obtained  when  the  solution  is  first  made  approximating 
to  those  required  for  the  double  formula  C^H^O^.  But  on  allowing  the 
solution  to  stand,  this  value  diminishes,  and,  after  about  24  hours, 
becomes  constant,  and  agrees  almost  exactly  with  that  required  for 
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the  single  formula.  This  behaviour  is  quite  analogous  to  that  which 
W'ohl  observed  in  the  case  of  crystalline  glyceraldehyde  {£er.,  1898, 
31,   2394). 

*64.   "  On  the   blue   salt   of  Fehling's   solution   and  other  cnpro- 
tartrates."     By  Orme  Masson  and  B.  D.  Steele. 

In  this  paper,  electrolytic  and  chemical  experiments  are  described 
which  pi'ove  (a),  that  the  blue  salt  contains  a  complex  negative  radicle 
of  which  copper  is  a  part ;  (b),  that  none  of  the  copper  plays  an  electro- 
positive part ;  (c),  that  when  a  current  passes  through  the  blue  solution, 
copper  is  deposited  on  the  cathode  by  secondary  action  of  the  K  ions 
there  ;  (d),  that  the  blue  solution  may  be  prepared  perfectly  neutral  to 
litmus  by  the  interaction  of  cupric  tartrate  and  alkali  in  the  ratio  of 
5K0H  to  4CuC^H^0g,  and  that  this  neutral  solution  contains  KjC^H^Op 
as  well  as  the  blue  salt ;  (e),  that  the  latter  may  be  completely  purified 
by  precipitating  it  with  alcohol ;  (f),  that  when  dried  in  vacuo  it  has 
the  composition  'K^C-^:,lic,Cu^0^c,AS.20 ;  (g),  that  it  gives  rise  to  the 
production,  by  double  decomposition,  of  a  series  of  salts  of  the  heavy 
metals,  obtained  as  more  or  less  insoluble,  blue,  amorphous  precipitates, 
of  which  the  silver  and  lead  salts  have  been  analysed ;  (h),  that  the 
free  acid  corresponding  to  these  cuprotartrates  is  unstable  and,  so  far, 
unobtainable;  (?'),  that  excess  of  alkali  converts  the  neutral  blue  cupro- 
tartrate  into  a  strongly  alkaline  salt,  which  is  also  capable  of  being 
separated  by  alcohol. 

Discussion. 

Dr.  Thorne  said  the  blue  salt  has  been  recently  examined  in  his 
laboratory  by  his  assistant,  Mr.  E.  H.  Jeffers.  It  had  been  obtained 
by  precipitation  as  a  viscid  liquid  gradually  depositing  crystals,  but  it 
had  not  yet  been  isolated  in  a  pure  state.  It  was  readily  soluble  in 
water,  and  the  aqueous  solution  did  not  show  any  decomposition  on 
boiling. 

It  is  remarkable  that  the  whole  of  t  he  copper  should  be  present  in 
the  negative  condition.  The  complicated  formula  assigned  to  the  salt 
seemed  improbable,  as  Luff  has  recently  [Zeits.  ges.  Brauw.,  1898,  21, 
319)  described  a  potassium  cupric  citrate,  K2Cu(CgH^O-),6IIoO,  obtained 
in  an  analogous  way.  This  latter  salt  appears  to  be  an  ordinary  double 
.'^alt  with  the  copper  in  the  positive  condition,  but  its  behaviour  with 
reducing  sugars  is  similar  to  that  of  the  tartrate  described. 
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*65.  "  The  preparation  of  acid  phenolic  salts  of  dibasic  acids."     By 
S.  B.  Sehryver,  D.Sc,  Ph.D. 

"When  the  scdium  fait  of  a  phenol  is  treated  with  the  anhydride  of  an 
organic  dibasic  acid  in  the  presence  of  a  liquid,  such  as  a  hydrocarbon, 
which  exerts  no  chemical  action  on  either  the  phenol  sodium  salt 
or  the  anhydride,  a  reaction  takes  place,  which  may  be  represented  by 

the  following  general  equation: — R'\pQ^O  +  XOXa  =  E,\pQQ-j^  , 

where  R  =  residue  of  an  organic  dibasic  acid,  X  =  a  phenylic  group. 

The  hydrocarbon  most  generally  employed  was  xylene.  The  phenol 
was  dissolved  in  about  ten  times  its  weight  of  the  hydrocarbon,  and 
the  sodium  salt  prepared  by  the  direct  action  of  metallic  sodium  on 
this  solution.  On  adding  the  anhydride,  an  immediate  action  takes 
place  in  most  cases,  and  the  sodium  phenolic  salt  separates  out  on 
standing  in  the  form  of  a  gelatinous  mass.  This  can  be  dissolved  up 
in  water  and  thus  separated  from  the  hydrocarbon,  and  the  acid 
phenolic  salt  can  be  precipitated  from  the  aqueous  solution  of  the 
s  odium  salt  thus  obtained  by  the  addition  of  dilute  mineral  acids.  By 
means  of  the  reaction,  the  following  substances  were  prepared  : — 

Phenol  hydrogen  camphorate,  COgH- CgH^^- ^..(CeH-),  m.  p.  100°. 
Th^mcl  hydrogen  succinate,  CO^'R-C.2R^-CO^{C^r^^^),rn.-pA21—U2°. 
T  Lymol  1  ydrogen  phthalate,  c6oH-C6H^-C02(C\oH^J,  m.  p.  132-5°, 
Tbjmol  hydrogen  camphorate,  cb,H-CsHi^-CO.(C\(,Hj^),  m.  p.  89°. 
Guaiacol  hydrrgen  succinate,  C02H'C2H4'C02(CgH^'OCH3),  m.  p.  75°. 
Guaiacol  hydrogen  camphorate,  COoH*C\Hi4*COo(CgH^*OCH3),  m.  p. 
112^  frcm\hicb  the  reutral  salt,  C3Hi^(CO,C6H'4' OCH3),,  m.  p.  124°, 
was  prepared  .^-Kafhthol  hydrogen  camphorate,  C0,H"CgHj^^'C02CjQH-, 
m.  p.  120 — 12P.  Eugenol  hydrogen  camphorate,  m.  p.  115'5°.  Car- 
vacrol  hydrogen  camphorate,  a  syrup. 

As  will  be  seen  ficm  the  above  examples,  the  reaction  is  applicable 
to  a  large  number  of  phenols  and  acid  anhydrides,  but  it  does  not 
apply,  however,  universally.  So  far,  two  classes  of  exceptions  have 
been  discovered  amongst  substituted  phenols. 

(1).  The  ortho-  and  para-nitrophenols. — Whereas  the  sodium  salt  of 
metanitrophenol  dissolves  readily  in  a  10  per  cent,  solution  of 
camphoric  anhydride  in  xylene,  neither  the  corresponding  ortho-  nor 
para-compounds  react,  even  when  heated  to  180'  in  a  sealed  tube. 
Reference  is  made  to  the  differences  in  the  reactions  of  meta-compounds, 
as  opposed  to  the  corresponding  ortho-  and  para-compounds,  in  the 
publications  of  Menschutkin  {£er.,  1897,  30,  2968)  and  Lobry  de 
Eruyn  {Bee.  Trav.  Chem.,  1894,  13,  101—147).  The  metanitrophenol 
camphorate,   C02H'Cj,Hj^'C02C^H^'(K02),  prepared  by  the    reaction, 
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commences  to  melt  at   115°,  but  is  not  completely  molten  till  some 
degrees  higher. 

(2).  Diortho-substituted  phenols. — A  series  of  bromo-compounds 
was  prepared,  viz.,  jt>-bromophenol,  2  :  4-dibromophenol,  2  :  6-dibromo- 
phenol,  2:4;  6-tribromophenol.  2  :  6-Dibromophenol  was  obtained  by 
the  reduction  of  2  : 6-dibromoparaniti'osophenol  (OH  =  1)  and  subse- 
quent replacement  by  hydrogen  of  the  amino-group  in  the  product 
thus  obtained  by  means  of  ethyl  nitrite.  The  other  bromophenols 
were  obtained  by  direct  bromination. 

It  was  found  that,  whereas  p-bromophenol  and  2 :  4-dibromophenol 
readily  reacted  with  camphoric  anhydride  yielding  camphorateSy 
COoH-CsHi^-COoCgH^Br  and  CO.H-C^H^^- COoC^H^Br.^,  melting 
respectively  at  111°  and  173°,  neither  the  2  :  6-dibromDpheaol  nor  the 
2:4:  6-tribromophenol  reacted,  even  when  heated  to  180°  in  a  sealed 
tube.  This  non-reactivity  is  analogous  to  the  non-formation  of 
alkyl  salts  of  diortho-substituted  benzoic  acids  (compare  V.  Meyer  and 
Sudborough,  Ber.,  1894,  27,  510,  512,  1580,  3146).  V.  Meyer 
ascribes  the  non-reactivity  to  stereochemical  causes.  In  this  case,  as 
well  as  in  the  reactions  described  above,  it  seems  doubtful  whether 
the  non-reactivity  is  to  be  ascribed  to  the  presence  merely  of  two 
substituted  groups  in  the  ortho-position  (stereochemical  causes)  ,  or 
to  the  close  proximity  of  two  strongly  negative  groups — in  other 
words,  to  statical  or  dynamical  causes — especially  when  the  fact  is 
taken  into  account  that  even  certain  mono-substituted  products  are 
incapable  of  reacting. 

Discussion. 

Dr.  Lapwoeth  thought  that  Dr.  Schryver's  observations  afforded 
further  evidence  in  favour  of  the  view  that  in  the  salts  of  ortho-  and 
para-nitrophenols  the  constitution  of  the  nucleus  is  no  longer  benzenoid, 
but  quinonoid ;  that  is  to  say,  that  the  salts  are  derivatives  of  iso- 
nitro-compounds  analogous  to  quinoneoximes,  and  not  to  true  phenols. 
In  the  case  of  metanitrophenol,  as  the  migration  of  the  pheaolic 
hydrogen  into  the  nitro-group  is  not  possible,  and  as  nitrobenzenes  do 
not  form  salts,  it  is  probable  that  the  salts  of  metanitrophenol  are 
true  phenolates. 

66.  "The  maximum  pressure  of  naphthalene  vapour."     By  R.  W. 

AUen,  M.A. 

An  accurate  knowledge  of  the  amount  of  naphthalene  required  to 
saturate  a  given  volume  of  gas  at  various  temperatures  is  of  great 
importance  to  gas  engineers.     The  author  has  therefore  determined 
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the  vapour  pressure  of  naphthalene  both  bj  the  "evaporation"  and 
the  "  barometric  "  methods,  and  obtained  results  which  are  in  entire 
accord,  but  which  differ  notably,  especially  at  the  lower  temperatures, 
from  the  few  measurements  given  by  Naumann.  Tae  paper  contains 
tables  giving  the  pressures  obtained  by  both  methods  as  well  as  one 
giving  the  weight  of  naphthalene  required  to  saturate  a  cubic  metre 
of  gas  at  temperatures  varying  from  0^  to  130^. 


67.  "  Scoparin."    By  Arthur  George  Perkin. 

Scoparin,  the  colouring  matter  of  broom  {Spartium  Scoparium  L.) 
was  discovered  by  Stenhouse  {Aanalen,  1851,  78,  17),  who  assigned 
to  it  the  provisonal  formula  C^HooO^o  (mean  of  analyses,  C  =  57"67  : 
H  =  o-34).  Hlasiwetz  (Aanalen,  1866,  138,  190)  included  scoparin 
in  the  quercetin  group,  for,  on  fusion  with  alkali,  it  gave  phloroglucinol 
and  protocatechuic  acid. 

The  similarity  of  the  dyeing  properties  of  scoparin  and  vitexin 
pointed  to  their  close  relationship  {Trans.,  1898,  73,  1019).  The 
results  of  Stenhouse  and  Hlasiwetz  {loc.  cit.)  have  been  confirmed  as 
analysis  gave  C  =  57*60,  H  =  509,  and  fusion  with  alkali  at  220^, 
phloroglucinol  and  protocatechuic  acid.  Digested  with  hydriodic 
acid,  one  molecule  of  methylic  iodide  is  evolved  (found,  CH3  =  3'88), 
and  a  new  colouring  matter,  scoparein,  results,  distinguished  from 
scoparin  by  its  strong  tinctorial  properties.  With  boiling  potassium 
hydrate  solution,  scoparin  gives  phloroglucinol,  vanillic  acid,  and  a 
third  substance,  C9H10O3  (found,  0  =  64-82;  H=6-17),  colourless 
needles  m.  p.  114°.  As  this  latter  contains  one  methoxy-group 
(found,  CH3  =  9"65),  reacts  with  semicarbazide,  and  on  fusion  with 
alkali  gives  protocatechuic  acid,  it  is  a  clihi/droxyacetophenoneniono- 
methijl  ether  (probably  OH  :  OCH3  :  00CH3  =  1  :  2  :  4). 

Solutions  of  vitexin  and  scoparin  in  sulphuric  acid,  when  heated, 
both  develop  a  dull  green  coloration.  The  former,  by  decomposition 
with  alkali,  gives  ^j-hydroxyacetophenone  and  phloroglucinol,  and  it  is 
thus  very  probable  that  scoparin  is  a  m^thoxy -vitexin.  The  author 
intends  to  investio^ate  this  colouring  matter  further. 


68.  "On  a  new  compound  of  arsenic  and  tellurium."     By  E.   C. 
Szarvasy,  Ph.D.,  and  C.  Messinger,  Ph.D. 

Whilst  investigating  the  compounds  which  arsenic  forms  with  the 
elements  of  the  oxygen  group,  a  regularity  in  their  properties  was 
observed,  which  led  to  the  discovery  of  a  new  telluride.  The  inves  ti- 
gation  aimed  chiefly  at  a  study  of   the  behaviour  of   these  compounds 
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at  high  temperatures,  and  the  determiDation  of  their  molecular  weights 
by  means  of  their  vapour  densities. 

Selecting  from  each  group  of  the  compounds  examined  those  most 
stable  at  high  temperatures,  a  certain  numerical  regularity  was 
observed  between  their  molecular  weights.  In  the  series  of  com- 
pounds having  the  formulae  AsgOg,  As^Sg,  AsgSe,  the  difPerences  be- 
tween the  molecular  weights  of  such  a  series  are  16  and  15  units 
respectively.  Similarly,  we  may  determine  the  formula  of  the  next 
probable  tellurium  compound  higher  in  the  series,  having  the  same 
difference  between  it  and  the  preceding  member.  Calculation  indi- 
cated the  formula  of  this  compound  to  be  A^gTe^.  It  was  subsequently 
prepared  by  melting  its  components  together  in  the  ratio  8As  :  3Te 
in  a  sealed  tube  under  pressure.  The  vapour  density  of  this  com- 
pound was  also  determined.  The  paper  concludes  with  a  comparison 
of  the  properties  of  the  compounds  which  arsenic  forms  with  the 
various  elements  of  the  oxygen  group. 

69.  "  The  action  of  hydrogen  peroxide  on  secondary  and  tertiary 
aliphatic  amines.  Formation  of  alkylated  hydroxylamines  and 
examines."     By  Wyndham  R.  Dunstan  and  Ernest  Goulding. 

In  a  previous  conamunication  {Free,  1899,  15,  58),  the  authors 
have  shown  that  methyl  iodide  reacts  with  hydioxylamine,  forming 
trimethylamine  oxide  or  trimetliyloxaimne,  {CHp)pNIO,  whilst  ethyl 
iodide  forms  first  (i-diethylhydroxylamine,  {C^'H.^c^O'S.,  and  by 
further  action  triethyloxamine,  (Qo^^.^'.O. 

The  constitution  of  these  oxamines  suggested  the  possibility  of  their 
formation  from  the  corresponding  amines  by  the  action  of  weak 
oxidising  agents.  The  authors  find  that  trimethylamine  is  readily 
oxidised  in  aq  ueous  solution  by  standing  in  the  cold  with  a  dilute 
solution  of  hydrogen  peroxide,  foiming  trimethylooximme  identical 
in  properties  with  the  compound  already  described.  Similarly,  triethyl- 
amine  is  readily  oxidised  to  triethyloxamine.  In  both  cases,  the  yield 
is  nearly  quantitative.  Diethylamine,  under  the  same  conditions,  is 
converted  into  (i-diethylhydroxylamine  identical  with  the  compound 
prepared  by  the  authors  by  the  reaction  of  ethyl  iodide  with  hydroxyl- 
amine.  Experiments  are  now  being  made  with  other  amines  and  with 
ammonia. 

70.  "The  enantiomorphously  related  tetrahydroquinaldines."     By 

William  Jackson  Pope  and  Stanley  John  Peachey. 

Dextrotetrahydroquinaldine    was    obtained    by    Ladenburg   {Ber., 
1894,27,  77)  by  ciystallisring    the   externally  ccmjeni-ated  base  with 
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tartaric  acid,  whea  dexbrotetrahydi-oquinaldiae  bitartrate  is  even- 
tually obtained  in  a  state  of  purity.  Laevotetrahydroquinaldine  has 
not  previously  been  prepared. 

On  dissolving  externally  compensated  tetrahydroiuinxldine  in  hot 
water  by  addition  of  a  half-molecular  proportion  each  of  hydro- 
chloric and  dextro-a-bromocamphorsulphonic  acids  and  allowing 
to  cool,  Icevotetrahydroquinaldine  dextro-a-hromocamphorsuljyhonate, 
CioHj3N,C^oHj^BrO-S03H,  separates  in  almost  quantitative  yield. 
The  salt  is  sparingly  soluble  in  water,  and  is  purified  by  two  or  three 
recrystallisations  from  alcohol ;  it  crystallises  in  colourless  needles 
melting  at  218—220'',  and  on  treatment  with  soda  the  base  separates 
as  an  oil,  which  is  extracted  with  ether  and  pu  rified  by  distillation 
under  reduced  pressure. 

T  T    7         .77.       GH.CH*  C'CHo*  CJtL.-,         •  1       ■> 

Lcevotetrahydroqumaldine,    I  1         -    1     -     ,   is   a    colourless, 

-^      ^  CHX'H-C-NH-CHMe 

highly  refractive  oil   of  faint    basic   odour,  and  boils   at    158"  under 

59  mm.  pressux-e.     It  has  a  specific  gravity  of   10236  at  14-5^/4°,  and 

gives  the  rotation  0^=  -58-60^  in  a  100  mm.  tube  at  16°;  the  specific 

rotation  is  therefore  [a]D=  -57-25°.     For  the  rotations  of  the  dextro- 

isomeride,  Ladenbarg  gives  a^=  -I- 58-35°  and  [0.]^=  -t- 55-99°,  having 

apparently  used  the  density  of  the    externally  compensated  base   in 

calculating  the  specific  rotation. 

Benzoijl-lcevotetrahydroqidaaldine, Cj^H^.j^'COPh,  is  readilyobtained, 
by  shaking  the  base  with  dilate  soda  and  benzoyl  chloride,  as  a  granu- 
lar crystalline  mass,  which  is  purified  by  crystallisation  from  ethyl 
acetate.  It  separates  from  cold  acetone  in  lustrous  colourless  mono- 
symmetric  prisms  melting  at  117 — 118°,  and  has  the  specific  rotation 
[a]jj=  -t- 247-3°  in  a  3-5  per  cent,  benzene  solution.  A  comparison  of 
its  properties  with  those  of  Walter's  optically  inactive  benzoyltetra- 
hydroquinaldine  {Ber.,  1892,25,  1261)  shows  that  the  latter  is  a  true 
racemic  compound. 

After  filtering  off  the  Isevotetrahydroquinaldine  dextro-a-bromo- 
camphorsulphonate,  the  mother  liquor  is  made  alkaline,  and  the  crude 
dextrotetrahydroquinaldine  extracted  with  ether,  and  converted  into 
dextrocamphorsulphonate  by  addition  of  the  requisite  quantity  of 
Reychler's  camphorsulphonic  acid  [Bull.  Soc.  Chim.,  1898,  [iii],  19, 
120) ;  a  crystalline  substance  separates  which,  after  repeated  recrystal- 
lisation  from  acetone,  yields  dextrotetrakydroquinaldine  dextrocamphor- 
sulphonate,  C^oH^s^^C^^jH^^O'SOoH.  This  salt  crystallises  in  colourless 
needles  melting  at  127 — 128°,  and  has  the  specific  rotation  [0]^=  +  45° 
in  a  4  per  cent,  aqueous  solution  ;  it  yields  Ladenburg's  dextrotetra- 
hydroquinaldine when  treated  with  soda.  Lcevotetrahydroquinaldine 
dextrocamphorsulphonate,  CjQH^gNjC^jjH^sO  "SOgH,  also  crystallises  well. 
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separating  from  acetone  solution  in  long,  colourless  needles  melting 
at  137 — 138°;  it  has  the  specific  rotation  of  [a]u=  —16°. 

Benzoyldextrotetrahydroquinaldine,  Cj^jH^qls"'  COPh,  is  completely 
analogous  to  its  enantiomorphously  related  isomeride ;  it  melts  at 
117 — 118°  and  has  the  specific  rotation  of  [a]D=  —  247*4°  in  a  4  per 
cent,  benzene  solution.  The  benzoyl  derivatives  now  described  are 
hydrolysed  by  prolonged  boiling  with  hydrochloric  acid,  yielding 
benzoic  acid  and  the  original  base. 


RESEARCH  FUND. 


A  meeting  of  the  Eesearch  Fund  Committee  will  be  held  in  June. 
Application  for  Grants,  to  be  made  on  forms  which  can  be  obtained 
on  application  to  the  Assistant  Secretary,  must  be  received  on  or 
before  May  31st. 


COLLECTIVE   INDEX. 


Fellows  can  obtain  the  Collective  Index  1873 — 1882  from  the 
Assistant  Secretary  at  the  price  of  10s.,  or  lis.  including  carriage. 
The  price  of  the  Collective  Index  1883—1892  to  Fellows  is  16s. 
including  carriage. 


At  the    next   meeting,    on    May   18th,    the  following  papers   will 
be  communicated  by  the  authors  : — 

"  Corydaline.     Part  VI."     By  J.  J.  Dobbie,  Ph.D.,  and  A.  Lauder. 
"Oxidation  of  furfurol   by   hydrogen  peroxide."     By  C.  F.Cross, 
E.  J.  Bevan,  and  T.  Freiberg. 
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May  18tli,  1899.  Professjr  Thorpe,  F.R.S.,  President,  in  the 
chair. 

Messrs.  H.  H.  Bowles,  F.  S.  Young,  and  R.  Haliburton  Adie  were 
formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  George 
Dekeyne  Atkinson,  c/o  Crowley  and  Co.,  The  Brewery,  Alton,  Hants  ; 
James  Connah,  Geralton,  Carlton  Road,  Sidcup  ;  Robert  McClumpha, 
372  Westgate  Road,  Newcastle-on-Tyne  ;  Eskricke  Sidney  Phillips, 
Christ's  College,  Cambridge  ;  John  William  Shepherd,  48  Ovington 
Street,  S.W.  ;  Charles  Simmonds,  17  Ruvigny  Gardens,  Putney,  S.W. 

Of  the  following  papers,  those  marked  *  were  read. 

*71.  "Corydaline.     Part  VI."     By  James  J.  Dobbie  and  Alexander 

Lauder. 

In  this  paper,  the  authors  give  the  results  of  the  investigation  or 
corydaldine,  G^-j^OiOG^^.2^  one  of  the  substances  obtained  by  tho 
oxidation  of  corydaline  by  means  of  potassium  permanganate  [Trans., 
1894,  65,  57).  By  employing  a  smaller  proportion  of  permanganate 
and  using  it  at  the  ordinary  temperature,  a  larger  yield  was  obtained 
than  by  the  method  previously  described. 

Corydaldine  readily  dissolves  in  water,  melts  at  175°,  and  contains 
two  metlioxyl  groups.  Dissolved  in  hydrochloric  acid  and  treated 
with  sodium  nitrite  at  0°,  a  yellow  nitroso-derivative  is  obtained 
(m.  p.  185°),  which  is  very  insoluble  in  hot  and  cold  water.  When 
this  nitroso-derivative   is  gently  warmed  with   a   solution  of  sodium 
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hydrate,  nitrogen  is  evolved,  and  on  addition  of  hydrochloric  acid  to 
the  solution  a  new  substance,  melting  at  138 — 139°,  is  obtained, 
which  is  the  anhydride  of  a  monobasic  acid.  Its  formula  is  C-jjIIjoO^  ; 
it  is  difficultly  soluble  in  cold  but  readily  in  boiling  water,  from  which 
it  crystallises  well  on  cooling.  Treatment  with  hydrogen  iodide 
proves  that  it  contains  two  methoxyl  groups,  and  oxidation  with  per- 
manganate at  100^  converts  in  into  metahemipinic  acid.  Heated 
with  hydrochloric  acid  at  150°,  a  phenolic  derivative  (m.  p.  232°)  is 
obtained,  which  shows  all  the  reactions  of  to-hydroxyethylcatechol- 
carboxylic  anhydride  obtained  by  Perkin  from  berberine  {Trans., 
1S90,  57,  1028).  The  authors  therefox-e  conclude  that  corydaldine 
only  differs  from  co-amidoethylpiperonylcarboxylic  anhydride  in  having 
two  methoxyl  groups  instead  of  the  piperonyl  group,  and  that  it  is 
closely  related  to  oxy-hydrastinine. 

Corydaline  is  thus  proved  to  be  closely  related  to  berberine,  hydr- 
astine,  narcotine,  and  papaverine,  in  common  with  which  it  contains 
an  isoquinoline  nucleus.  When  the  alkaloid  is  oxidised  at  100°  by 
means  of  potassium  permanganate,  the  chief  product  is  a  mixture  of 
hemipinic  and  metahemipinic  acids. 

The  substance  previously  described  under  the  name  of  corydalinic 
acid  {Trans.,  1894,  65,  57)  is  found  to  be  an  acid  ammonium  salt  of 
metahemipinic  acid,  having  the  formula  CjQHj|jOg,CjQHc>0,;(NH^),3H20. 


*72.  "  Oxidation  of  furfural  by  hydrogen  peroxide."    By  C.  F.  Cross, 
E.  J.  Bevan,  and  T.  Heiberg, 

The  results  desci'ibed  in  this  paper  are  obtained  by  interaction  of 
the  aldehyde  and  peroxide  in  dilute  aqueous  solution  (2 — 4  per  cent, 
furfural)  at  40°  in  presence  of  iron  salts  in  small  quantity.  The  peroxide 
is  added  until  the  characteristic  reaction  of  the  aldehyde  with  aniline 
acetate  is  no  longer  obtainable,  the  quantity  of  peroxide  required  being 
two  to  three  molecules  per  molecule  of  furfural. 

The  main  product  of  oxidation  is  recognised  by  its  reactions  with 
phenylhydrazine  (formation  of  hydrazone),  and  with  phloroglucinol  and 
hydrochloric  acid  (deep  red-violet  coloration  followed  by  precipitation 
of  the  colouring  matter)  to  be  a  furfur^il  derivative.  Analysis  of 
the  hydrazone  shows  it  to  be  the  liydrazine  derivative  of  a  hydroxy- 
furfural.  Along  with  this  main  product  is  an  acid,  which  is  easily 
separated  as  a  barium  salt  insoluble  in  acetic  acid.  AnalysesLof  the 
barium  and  lead  salts  show  the  acid  to  be  the  corresponding  hydroxy- 
pyromucic  acid. 

The  substitution  of  hydroxyl  for  hydrogen  in  the  furfurane  nucleus 
a»i'ees  with  the  results  of  previous  investigations  as  to  the  mode  of 
action  of  the  peroxide  ;  but,   as  a  further  confirmation,  its  action 
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on  benzene  under  conditions  similar  to  those  in  the  above  described 
experiments  has  been  so  far  studied  as  to  prove  the  formation  of  a 
considerable  quantity  of  phenol.  The  furfural-phenol  corresponds 
to  an  oxybenzaldehyde ;  reasons  are  given  for  regarding  the  OH  and 
CHO-groups  as  occupying  the  1  :  2-po3itions.  It  is  noteworthy  that, 
as  in  the  case  of  the  normal  saturated  "  carbohydrates,"  the  CHO- 
group  is  but  slowly  attacked  by  the  peroxide  relatively  to  a  CH-group. 

The  further  action  of  the  peroxide  is  destructive  in  character, 
the  furfurane  ring  being  broken  down,  the  chief  product  being 
formic  acid,  along  with  some  acetic  and  oxalic  acids.  The  inter- 
mediate products  appear  from  their  reactions  to  be  hydroxyketonic 
acids.  The  formation  of  methylated  compounds  is  probably  a 
secondary  result  of  the  decomposition ;  from  the  products  of  the 
original  reaction,  iodoform  is  obtainable  in  some  quantity,  and  the 
amounts  have  been  estimated. 

Special  interest  attaches  to  the  hydroxyfurfural  which  has  been 
thus  obtained.  Its  reactions  with  phloroglucinol  and  Avith  resorcinol 
in  presence  of  HCl  are  similar  to  those  of  the  lignocelluloses.  These 
colours  may  be  developed  on  a  pure  cellulose  cloth  or  paper  for  com- 
parative study.  It  is  then  seen  that  the  brilliant  colours  of  the 
original  products — blue  with  resorcinol,  violet  with  phloroglucinol, 
give  place  to  "flattened"  shades,  grey  and  brown  respectively,  ou 
washing  with  ordinary  water. 

By  means  of  these  reactions,  it  is  now  shown  (1)  that  a  furfural- 
phenol  is  a  constituent  of  the  lignocelluloses  ;  (2)  that  the  colour  re- 
iictions  of  these  '  natural '  products  with  the  hydroxybenzenes  are  due 
to  the  presence  of  such  compounds ;  (3)  that  the  equally  characteristic 
reactions  of  the  lignocelluloses  with  aniline  salts  are  reactions  with 
a  second  constituent  group,  e.g.,  the  keto-R-hexene  complex. 

A  furfural-phenol  being  a  normal  product  of  the  condensation  pro- 
cesses accompanying  lignification,  it  is  probably  also  a  product  of  the 
action  of  the  condensing  acids  used  in  estimations  of  furfural.  It 
appears,  therefore,  that  the  furfural  actually  isolated  does  not 
necessarily  represent  the  entire  production  of  furfurane  derivatives  ; 
and  these  observations  supply  the  basis  for  a  further  differentiation 
of  the  complex  group  of  furfural-yielding  plant  constituents  or 
furfuroids. 

Discussion. 

Mr.  F.  S.  Young  said  that,  as  the  result  of  some  preliminary 
experiments,  he  had  found  that,  although  hydrogen  peroxide  by 
itself  attacks  benzene  only  very  slowly,  an  extremely  enei'getic 
reaction  takes  place  in  the  presence  of  ferrous  salts.  A  complete 
examination  of  the  products  of  the  reaction  has  still  to  be  made ; 
but  he  had  proved  that  a  considerable  quantity  of  phenol  is  formed. 
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In  two  preliminary  experiments,  in  which  one  molecule  and  two 
molecules  of  hydrogen  peroxide  were  used  for  one  molecule  of 
benzene,  the  yield  of  phenol  was  10  per  cent,  and  20  per  cent, 
respectively;  and  it  is  possible  that  this  yield  may  be  increased 
when  the  most  favourable  conditions  for  its  formation  have  been 
determined.  Pyrojatechol  was  also  obtained  as  a  product  of  the 
reaction. 

Mr.  Fenton  said  that  the  results  obtained  by  Messrs.  Cross  and 
Young  with  furfural  and  benzene,  together  with  those  which  had 
been  observed  by  himself  and  others  in  the  case  of  phenol,  appeared 
to  establish  a  third  typical  reaction  of  hydrogen  peroxide  in  presence 
of  iron — namely,  the  replacement  of  hydrogen  by  hydroxyl. 

"With  reference  to  Mr.  Cross's  suggested  explanation  of  the 
mechanism  of  the  reaction,  he  did  not  think  that  it  was  applicable  to 
the  cases  which  he  (Mr.  Fenton)  had  studied,  since  other  oxidising 
agents  might  be  substituted  for  the  hydrogen  peroxide. 

Mr.  Cross,  in  reply,  said,  with  regard  to  the  mechanism  of  the 
action  of  hydrogen  peroxide,  that  although  the  tendency  of  the 
peroxide  to  split  into  hydrogen  and  oxygen  might  not  be  suggested  by 
its  interactions  with  inorganic  compounds,  yet  its  behaviour  with 
carbon  compounds,  especially  those  which  are  unsaturated,  might 
furnish  evidence  of  such  intermediate  phases  as  would  disappear  in  the 
final  stages  of  the  reaction. 

*73.  "Note  on  the  reactions  between  sulphuric  acid  and  the  elements." 

By  R.  H.  Adie. 

The  publication  of  a  paper  by  M.  Berthelot  on  the  action  of  sul- 
phuiic  acid  on  metals  (^n?i.  Chim.  Phys.,  189S,  [vii],  14,  176—204), 
leads  the  author  to  publish  the  results  of  some  experiments  which 
he  performed  some  years  ago.  The  results  obtained  by  Berthelot  in 
the  case  of  zinc  confirm  those  of  Muir  and  the  author  {Trans.,  1888, 
53,  47),  and  in  the  case  of  copper,  those  of  Pickering  (IVans.,  1878, 
33,  112).  In  the  following  table,  the  temperatures  of  decomposition 
of  sulphuric  acid  by  the  easily  obtainable  elemeuts  are  given,  these 
being  grouped  according  to  the  periodic  system. 

It  appears  possible,  even  at  this  stage,  to  draw  a  few  conclusions. 

(i)  Sulphuric  acid  is  decomposed  by  most  elements,  with  the 
formation  of  sulphur  dioxide  and  hydrogen.  Sulphuretted  hydrogen 
only  appears  as  a  special  impurity  in  a  few  cases. 

(ii)  In  any  group  of  elements,  the  decomposition  temperature 
becomes  lower  as  the  atomic  weight  of  the  element  increases. 

(iii)  Copper,  nickel,  and  palladium  all  form  black  sulphides,  and 
also  all  give  compounds  with  ammonia. 


(iv)  In  the  case  of  zinc,  a  pure  specimen  (kindly  given  by  Professor 
Ramsay)  caused  the  temperature  of  decomposition  to  rise  to  250°. 
With  this  specimen,  no  hydrogen  sulphide  was  evolved  up  to  the 
boiling  point  of  the  acid.  This  suggests  the  unsuitabiiity  of  ordinary 
zinc  for  further  work. 


Element. 

SO.,  ajipears. 

HgS  appears. 

Notes. 

Hydrogen   . . . 

170° 

None. 

fGas   prepared   from  Zn    and    HCl 
\     washed  and  dried  with  H.,S04. 

Copper  

/Begins  110—11.5° 
(^Continuous  120° 

None. 

CuoS  formed. 

Silver  

175' 

None. 

Gas  evolved  at  150°. 

Magnesium... 

215' 

Trace. 

Zinc 

250° 
205° 

None. 
Trace  ? 

SOo  evolved  as  soon  as  reaction  starts. 

Cadmium  .... 

Mercurj'  

120° 

None. 

Gas  given  off  at  110°. 

Aluminium... 

235=' 

None. 

No  bubbles  of  SOo. 

Carbon 

188° 
145° 

None. 
None. 

Tin  

S  formed. 

Lead  

140° 

None. 

Thallium 

Below  20° 

Below  20°. 

f  Formed  at  once  at  ordinary  temper- 
(^     ature.     Brown  solid  formed. 

Arsenic    

110' 

None. 

No  AsHg. 

Antimony   ... 

90—95^ 

None. 

Bismuth 

90° 

None. 

Gas  evolved  at  once. 

Sulphur  

200° 

None. 

Melts  at  220°     No  bubbles  till  230°. 

Selenium 

170° 

None. 

Molybdenum. 

135° 

None. 

/Gas   begins   at   115°.      Green    solid 
(^     formed. 

Tungsten     ... 

175° 

None. 

Manganese  ... 

155° 

None. 

Gas  evolved  at  120°. 

Iodine 

— 

— 

Passes  over  at  92".    No  action  before. 

Iron 

220°              1 
145°              j 

None. 
None. 

Gas  evolved  at  170°. 

Nickel    

Black  solid  formed. 

Cobalt    , 

240° 

Non>'. 

Palladium  ... 

200°              ' 

None. 

/"Reaction   not   vigorous.       Blackens 
\     from  formation  of  sulphide. 

Platinum  

None. 

None. 

The  author  intends  to  make  a  fuller  investigation  of  some  of  the 
more  definite  reactions. 


74.  "  On  the  action  of  ethylene  dibromide  and  of  triniethylene 
dibromide  on  the  sodium  derivative  of  ethylic  cyanacetate."  By 
H.  C.  Harold  Carpenter  and  William  H.  Per  kin,  jun. 

One  of  the  great  difficulties  in  investigating  the  derivatives  of 
trimethylene  is  the  fact  that  the  condensation  of  ethylene  bi-omide 
with  the  sodium  compounds  of  ethyl  malonate  and  ethyl  acetoacetate 
gives  only  a  very  small  yield  of  trimethylene  compounds  {Trans., 
1885,  47,  808)  ;  and  again,  in  investigating  the  formation  of  tetra- 
methylene  compounds  by  the  action  ot   trimethylene  bromide  on  the 
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sodium  derivative  of  ethyl  malonate,  tlie  best  yield  of  ethyl  tetra- 
methylenedicarbosylate  (1,1)  obtained  was  only  33  per  cent.  {Traiu., 
1887,  51,  3). 

It  appeared  to  us  possible  that  the  yield  of  these  closed-chain  com- 
pounds might  be  considerably  increased  if  ethyl  cyanacetate  was 
substituted  for  ethyl  malonate  and  acetoacetate,  and  this  has  been 
found  to  be  the  case. 

CH  CN 

Ethyl   trimetlvjlenecyancarhoxrjlate  (1,1),    i     ^^C<r  '  °^  which 

50 — 60  per  cent,  is  obtained  by  the  action  of  ethylene  bromide  on 
the  sodiucQ  derivative  of  ethyl  cyanacetate,  is  a  colourless,  mobile 
liquid,  boiling  at  210 — 211°  under  766  mm.  pressure,  A|=1'0783. 
It  dissolves  gradually  in  aqueous  ammonia  (sp.  gr.  =  0'88)  forming 
the  amide,  which  crystallises  in  lustrous  needles  (m.  p.  160°). 
Cold  methyl  alcoholic  potash  saponifies  it  instantly,  with  the  produc- 
tion of  the  potassium  salt  of  trimethylenecyancarhoxylic  acid  (1,1). 
The  acid  is  obtained  in  the  form  of  long,  colourless  prisms  by  the 
evaporation  of  its  ethereal  solution  in  a  stream  of  dry  air.  It  melts 
undecomposed  at  148°.  It  is  remarkable  that  all  attempts  to  split  off 
the  carboxyl  group  and  prepare  cyantrimethylene,  (i)  by  distilling  the 
acid,  (ii)  by  heating  it  in  sealed  tubes  with  a  small  quantity  of  water, 
(iii)  by  heating  the  silver  salt,  have  failed.  Recently,  however,  this 
substance  has  been  prepared  by  L.  Henry,  who  distilled  y-chlor- 
butyronitrile  repeatedly  over  solid  potash  and  obtained  it  in  the 
form  of  a  colourless  liquid  of  pleasant  odour.  B.  p.  =  135°,  A^'^°  =  0"911 
{Bull.  Acad.  Toy.  Belgique,  1898,  [iii],  36,  34  ;  1899,  [iii],  37,  17—22). 

The  silver  salt  is  a  very  characteristic  substance.  It  is  soluble  in 
water,  and  crystallises  from  its  aqueous  solution  in  lustrous  prisms. 
The  conversion  of  the  trimethylenecyancarhoxylic  acid  into  tri- 
methylenedicarboxylic  acid  is  best  effected  by  boiling  with  aqueous 
potash.  From  the  latter  acid,  its  characteristic  derivative,  bromethyl- 
malonic  acid  (m,  p.  116°)  was  prepared  by  the  action  of  aqueous  hydro- 
bromic  acid  (sp.  gr.  =  1'83). 

The  condensation  of  ethylene  bromide  with  the  sodium  dei'ivative  of 
ethyl  cyanacetate  yields,  besides  the  trimethylene  derivative,  two  crys- 
talline substances,  the  one  melting  at  119°,  the  other  at  95 — 96°, 
according  as  the  reaction  is  made  to  take  place  under  pressure  in  soda- 
water  bottles  or  at  ordinai-y  pressures.  These  substances  have  been 
analysed,  but  their  constitutions  have  not  yet  been  discovered. 

Ethyl    tetramethylenecyancarhoxylate  (1,1),     i^    -      i     -  ,   is 

CHo — C(CN)*C0.2Et 

obtained  to  the  extent  of  60 — 70  per  cent,  by  the  action  of  trimethylene 
bromide  on  the  sodium  derivative  of  ethylcyanacetate.  It  is  a  colour- 
less liquid  boiling  at  213 — 214°  under  766  mm.  pressure,  Aj^=l'0633. 
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It  dissolves  in  aqueous  ammonia  (sp.  gr.  =  0*88),  but  the  resulting 
amide  is  easily  soluble  and  does  not  crystallise  out.  Cold  methyl 
alcoholic  potash  saponifies  it  at  once,  forming  the  potassium  salt  of 
tetramethylenecyancarhoxylic  acid  (1,1).  The  free  acid  is  purified 
by  crystallisation  from  carbon  disulphide  containing  a  small  quantity 
of  ether,  and  is  thus  obtained  in  long,  silky  needles,  which  have 
the  remarkably  low  melting  point  69 — 70'.  By  careful  heating, 
they  may  be  sublimed  unchanged.  The  silver  salt  is  completely 
analogous  to  that  of  the  corresponding  trimethylene  acid.  Boiling 
aqueous  potash  hydrolyses  the  cyanogen  group,  and  the  pro- 
duct is  tetramethylenedicarbosylic  acid  (1,1),  which  melts  at  157^. 
The  characteristic  lead  salt  was  prepared  and  analysed.  The  bye- 
product  in  the  preparation  of  the  ethyl  tetramethylenecyancarboxylate 
is  an  oil.     The  investigation  of  this  substance  is  in  progi'ess. 

75.  "The  maxiimim  vapour  pressure  of  camplior."     By  R.  W. 
Allen,  M.A. 

By  the  'two  methods  which  he  employed  in  determining  the  vapour 
pressures  of  naphthalene  {Proc,  1899,  15,  122),  the  author  has 
determined  the  maximum  pressures  of  camphor  vapour  from  0 — 80°. 
The  results  obtained  by  these  methods  agree  throughout,  but  differ 
very  notably  from  those  obtained  by  Ramsay  and  Young  {Phil. 
Trans.,  1884,  175,  45). 
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CERTIFICATES    OF    CANDIDATES    FOR    ELECTION 
AT    THE    NEXT   BALLOT. 


N.B. — The  names  of  those  who  sign  from  "General   Knowledge" 
are  printed  in  italics. 

The  following  Candidates  have  been  proposed  for  election.     A  ballot 
will  be  held  on  Thursday,  June  loth,  1899. 

Aders,  Robert  Henry, 

28,  St.  John's  Wood  Road,  N.W. 
Student,  University    College,    London.     Student    for    B.Sc.    Loud. 
Exam.,  and  have  worked  since  October,  1897,  in  Chemical  Laboratory, 
University  College,  London. 

William  Ramsay.  A.  M.  Kellas. 

Morris  W.  Travers.  G.  Nevill  Huntly. 

S.  Smiles. 

Atkinson,  George  Dekeyne, 

CO  Crowley  and  Co.,  The  Brewery,  Alton,  Hants. 
Brewer.  Medical,  passed  in  Chemistry  in  1882,  London  ;  Member 
of  the  Institute  of  Brewing  since  foundation  ;  Member  of  the  Belgian 
Association  of  Chemists  ;  studied  Chemistry  of  Brewing  in  Technical 
Laboratory.  Fifteen  years^  Brewing  experience,  and  interested  in  the 
Biological  and  Chemical  Research  work  connected  therewith. 

Chas.  Geo.  Matthews.  Horace  T.  Brown. 

George  Harrow.  -  G.  Harris  Morris. 

Jas.  O'Sullivan.  John  Heron. 

Adrian  J.  Brown. 

Bean,  Percy, 

42,  Granville  Road,  Blackburn. 
Analytical  Chemist.  Lecturer  on  "  Textile  Chemistry  "  at  the 
Harris  Institute,  Preston,  and  the  Darwen  Technical  School,  and 
late  Lecturer  on  Inorganic  and  Textile  Chemistry  at  Blackburn  ditto. 
Author  of  "  The  Origin,  Development,  and  Classitication  of  Iron  Stains 
in  Cotton  Cloth."    First  Classes  at  South  Kensington  Examinations  in 
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both  Advanced  Inorganic  Theory  and  Advanced  Practical   Inorganic 
Chemistry. 

Edward  Davies.  E.  Haworth. 

C.  Gerland.  Wm.  Hall  Jowett. 

J.  W.  Clayton. 

Blackman,  Walter  Lionel, 

Mostyn,  Mount  Xod  Road,  Streatham,'  S.W. 
One  year  General  Science  at  St.  Bartholomew's  Hospital ;   2|  years 
Chemistry,  Organic  and  Inorganic,  at  the  Royal   College  of   Science, 
London.     Since  then  research  work  at  St.  Bartholomew's  Hospital. 
W.  J.  Russell.  W.  Palmer  Wynne. 

William  A.  Tilden.  F.  D.  Chattaway. 

K.  J.  P.  Orton. 

Carpmael,  Wilfred, 

24,  Southampton  Buildings,  Chancery  Lane. 
Chartered  Patent  Agent.  I  was  from  October,  1885,  to  August, 
1887,  a  Student  of  Chemistry  at  the  University  of  Berlin  under  Prof. 
A,  W.  von  Hofmann,  and  have  for  the  past  12  years  had  great  expe- 
rience in  drawing  chemical  specifications  and  discussing  chemical 
inventions  with  inventors,  having  during  the  first  part  of  that  time 
been  in  the  employment  of,  and  recently  a  member  of,  the  firm  of 
Carpmael  and  Co. 

James  Dewar,  R.  Meldola. 

Alfred  Gordon  Salamon.  Walter  F.  Reid. 

F.  E.  Allhusen. 

Connah,  James, 

Geralton,  Carlton  Road,  Sidcup. 
Analyst  in   the  Goverment  Laboratory.     B.Ss.  (Lond.)   (Honours, 
Chemistry)  ;  F.I.C.  ;  Student  in  Chemistry,  Royal  College  of  Science, 
1884 — 1885  ;   Lecturer  in  Agricultural  Chemistry  at  City  of  London 
College  and  Birkbeck  Institution,  1890 — 1893. 

T.  E.  Thorpe.  C.  Proctor. 

H.  J.  Helm.  J.  Woodward, 

E.  Grant  Hooper.  J.  H.  Bobbins. 

Danziger,  Henry  Meldola, 

Cleut  House,  Woodland  Road,  Northfield,  Birmingham. 
Chemist.     Student  in  the  Owens  College  Laboratories  for  four  years. 
Chemist  to  the  King's  Xorton  District  Council. 

J.  Carter  Bell.  H.  B.  Dixon. 

William  A.  Bone.  W.  H.  Perkin,  jun. 

G.  H.  Bailey. 
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Doyle,  Frederick, 

8,  Woodlands  Terrace,  Middlesbrough. 
Science  Teacher.     Lecturer  on  Chemistry  for  the  last  four  years  at 
Middlesbrough  High  School. 

J.  G.  Taylor.  J.  Archyll  Jones. 

Wm.  Goddard.  Duncan  T.  Richards. 

William  Lewins. 

Dunscombe,  Frederick  Charles, 
54,  Woodstock  Road,  Bristol. 
Analytical  Chemist.  Three  years'  course  Merchant  Venturers' 
School,  Applied  Science  Department ;  Second  Class  Honours  Practical 
Inorganic  Chemistry,  Intermediate  Honours  Practical  Metallurgy, 
Advanced  Stage  Theoretical  Inorganic  Chemistry  and  Metallurgy  (all 
at  South  Kensington  Examinations) ;  three  years  Assisant  at  the 
Clifton  Laboi'atory,    Bristol. 

Ernest  H.  Cook.  George  George. 

Henry  J.  Palmer.  Arnold  Philip. 

James  Leicester.  Sydney  Young. 

G.  P.  Darnell- Smith. 

Eichenauer,  William  Frederick, 

58a,  Maryon  Pvoad,  Old  Charlton,  Kent. 
Analytical  Chemist  and  Electrican.  Chief  Assistant  in  the  Labora- 
tory of  Messrs.  Siemens  Brothers  and  Co.  for  18  years.  Have  had 
considerable  experience  in  Analytical  and  Electrochemical  work. 
Assisted  the  late  Dr.  Obach  in  carrying  out  his  well-known  researches 
on  gutta  percha  and  indiarubber. 

Henry  Durham.  Thomas  Bolas. 

Isaac  S.  Scarf.  W.  Kellner. 

Herbert  Jackson. 

Fleischmann,  Friedrich  Noel  Ashcroft, 

6,  Collingham  Gardens,  South  Kensigton,  London ;  Magdalen 
College,  Oxford. 
Undergraduate  of  Magdalen  College,  Oxford.     Student  in  Honour 
School  of  Natural  Science  (Chemistry). 

Henry  A,  Miers.  J.  E.  Marsh. 

John  Watts.  G.  Stallard. 

H.  L.  Bowman.  W.  W.  Fisher. 

E.  G.  J.  Hartley. 

Fraser,  William  Gordon, 
Golspie,  St.  Albans. 
Chemical  Student.     Have  studied  Chemistry  at  the  City  and  Guilds 
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Technical  College  (under  Professor  Meldola)  and  obtained  the  College 
Certificate  in  Organic  Chemistry  (Evening  Classes).  Have  devoted 
some  considerable  time  to  the  investigation  and  analysis  of  fats  and 
oils. 

E.  Meldola.  A.  Hall. 

Arthur  J.  Chapman.  Arthur  Ross. 

R.  L.  Jenks. 

Getman,  Frederick  Hutton, 

196,  Atlantic  Street,  Stamford,  Conn.,  U.S.A. 
Analytical  Chemist.  Assistant  in  Physics  at  Rensselaer  Poly- 
technic Institute  in  1895.  Graduate  of  School  of  Analytical  and 
Industrial  Chemistry,  University  of  Virginia ;  Assistant  Editor  of 
Pojndar  Science  Neics,  New  York  (Department  Physics  and  Chemistry) ; 
member  American  Chemical  Society,  Society  Chemical  Industry, 
American  Association  Advanced  Science;  Chemist  to  Berkshire  Port- 
land Cement  Company. 

Chas.  Baskeryille.  F.  P.  Dunnington. 

J.  W.  Mallet.  F.  P.  Venahle. 

W.  H.  Chandler. 

Hiibner,  Julius, 

24,  Delanney's  Road,  Crumpsall,  Manchester. 
Chemist  and  Colourist.  Teacher  of  Bleaching,  Dyeing,  and  Print- 
ing and  Paper  Manufacture.  Taught  the  above  subjects  for  seven 
years  at  the  Municipal  Technical  School,  Manchester.  Thirteen  years' 
experience  in  Aniline  Colour  Works,  Dye  Works  (Cotton,  Wool,  and 
Silk)  and  Paper  Mill. 

John  Allan.  Alex.  K.  Miller. 

James  Grant.  William  Thomson. 

George  H.  Hurst.  Frank  ScvAder. 

Johnson,  Ed'ward  Charles, 

Lithgow,  X.S.  Wales,  Australia. 
Assayei',  Great  Cobar  Copper  Mining  Company.  Over  nine  years 
Laboratory  Assistant  Government  Analyst,  Tasmania.  Assay er, 
Silver  King  Mine,  Zeehan,  Tas.  Assayer,  Grubb's  Silver  Mg.  Co., 
Zeehan,  Tas.  Assayer,  Mt.  Drysdale  Gold  Mg.  Co.,  N.S.W.  Assayer, 
The  New  Eldorado  Gold  Mg.  Co.,  X.S.W.  Investigations  made  by  me 
re  loss  of  silver  by  concentration  of  silver  lead  ore,  Tasmauian  Secre- 
tary of  Mines  Report,  1894—1895. 

William  M.  Hamlet.  James  Taylor. 

Alexander  Orr.  Jolin  C.  //.  Mingaye. 

F.  B.  Gv.thrie. 
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Leon,  Arthur  Alexander, 

13,  Cleveland  Scjuare,  Hyde  Park,  W. 
Brewer.  One  year  Chemistry  with  the  Rev.  A.  Wentworth  Jones^ 
M.A.  Two  years  in  a  brewery.  Six  months  with  Dr.  Moritz  and 
Dr.  Morris  studying  speciril  brewing  chemistry,  and  am  at  present 
taking  a  course  of  Bacteriology  at  the  "  Hansen  Laboratory  "  of  the 
"  Jenner  Institute." 

Horace  T.  Brown.  A.  Wentworth  Jones. 

James  H.  Millar.  M.  O.  Forster. 

G.  Harris  Morris. 
McAlley,  James, 

Banksiile,  Falkirk. 
Analytical  Chemist.  Studied  Chemistry  for  3  years  with  E,.  R. 
Tatlock,  Readman,  and  Thomson,  City  Analysts,  Glasgow,  and  ob- 
tained various  prizes  of  value.  Subsequently  occupied  the  position 
of  Assistant  for  about  1  year.  At  present  Head  Chemist  to  the 
Scottish  Cyanide  Co.,  Ltd.,  Leven,  X.B.,  and  have  been  engaged  for 
the  past  4i  years  in  carrying  out  Experimental  and  Research  "Work 
in  connection  with  the  manufacture  of  cyanides. 

R.  R.  Tatlock.  John  Shields. 

G.  H.  Gemmell.  William  Ramsay. 

Geo.  W.  MacDonald. 

McClunipha,  Robert, 

372,  Westgate  Road,  Xewcastle-on-Tyne. 
Analytical  and  Pharmaceutical  Chemist.  A  member  of  the- 
Pharmaceutical  Society  of  Great  Britain.  Principal  of  the  West  End 
School  of  Chemistry,  Newcastle,  and  was  for  some  time  Analytical 
Chemist  in  charge  of  the  Laboratory  of  Mawson,  Levau,  and  Weddell,. 
Newcastle.  I  have  had  several  years'  experience  as  a  Teacher  and 
Demonstrator,  and  at  present  conduct  classes  at  the  above-named. 
West  End  School  of  Chemistry. 

Edward  Davies.  Frederick  Gdderdale. 

C.  Ranken.  T.  H.  Walker. 

Prosper  H.  Marsden.  P.  Phillips  Bedson. 

Parkes,  George  Alfred, 

Muckomoi-e  Bleach  Works,  co.  Antrim,  Ireland. 
Chemist  (Works).  Full  Honours  Technological  Certificates  in 
Bleaching,  Dyeing,  Printing,  and  Coal-tar  Colours,  City  and  Guilds 
of  London  Institute.  Practical  Honours  Chemistry,  South  Ken- 
sington. Until  recently  Assistant  to  Dr.  E.  Knecht  in  the  Dyeing 
Department  of  the  Manchester  Technical  School.  Lecturer  in  Calico 
and  Linen  Bleaching   and   Printing   at   the   above    schools.       Also- 
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Lecturer  in  Bleaching,  Dyeing,  and  Printing  in  the  Accrington  an  I 
Middleton  Technical  School?.  Xow  appointed  Chief  Chemist  to  the 
York  Street  Flax  Spinning  Co.,  Ltd.,  Belfast. 

Jas.  Grant.  B-.  L.  Taylor. 

John  Allan.  C.  Rawion. 

Thorp  Whitaher. 

Peachey,  Stanley  John, 

48,  Grange  Boad,  S.E. 
Senior  Assistant    Goldsmiths'    Institute,    New    Cross,   S.E.     Joint 
author  of    following  two  papers:   (1)   "The    Resolution  of    Racemic 
Tetrahydropapaverine  "  [Trans.    Chem.   Soc,    1898);    (2)   "TheXou- 
*-esolution  of  Tetrahydropapaverine  by  Tartaric  Acid." 

"William  J.  Pope.  Sidney  Williamson. 

Gerald  T.  Moody.  Edwin  C.  Jee. 

T.  M.  Lowry. 

Phillips,  Eskricke  Sidney, 

Christ's  College,  Cambridge. 
School  Master.     B.A.  Cambridge.     Natural  Science  Tripos, 
Charles  T.  Heycock.  W.  T.  N.  Spivey. 

W.  J.  Sell.  T.  B.  Wood. 

H.  J.  H.  Fenton. 

Hossiter,  Sidney, 

19,  Banelagh  Boad,  "West  Green,  IST. 
Schoolmaster.  Undergraduate  of  London  "Qniversity.  Student  at 
Bath,  1886  — 1887,  under  Mr.  Gatehouse,  F.I.C.,  public  analyst,  and  for 
four  years  at  East  London  Technical  College,  under  Dr.  Macnair  and 
Dr.  Hewitt,  Teacher  of  Chemistry  and  Physics  at  Portman  Place 
Higher  Grade  School,  Mile  End,  since  1894.  Taught  Inorganic 
Chemistry  (Science  and  Art  Dept.),  and  had  charge  of  Laboratory 
since  1897.  Inorganic  Chemistry  (1st  Adv'anced),  Theoretical,  1897  ; 
Practical,  1894.  Organic  Che^uistry  (1st  Ely.),  Theoretical,  1898. 
W.  B.  Hards.  D.  S.  Macnair. 

Chas.  T.  F.  Watts.  W.  31ayhowe  Heller. 

Hugh  Gordo  :i. 

Royal-Dawson,  Henry, 

3,  Kenil  worth  Boad,  Ealing,  London,  W. 

Analytical    Chemist.       Have   received    my    general    experience   in 

Practical   and  Theoretical   Chemistry  at   University   College,    Gower 

Street,  W.C,  during  Sessions   1889— 18D0,  18JU— 1891,  1891—1892, 

after  which  period  havedevoted  myself  to  Analytical  Chemistry,  gaining 
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experience  in  the  analyses  of   minerals,  food,  and   water,    and   am  at 
present  engaged  on  special  work  under  Dr.  Clowes. 

"William  Ramsay.  J.  H.  Coste. 

Frank  Clowes.  Watson  Smith. 

R.  Grimwood.  •  E.  Brooke  Pike. 

Charlos   J.  S.  Makin. 

Shepheard,  William  Frederick  John, 
12,  Bridge  Street  Row,  Chester. 
Pharmaceutical  and  Manufacturing  Chemist.  Student  in  the 
School  of  the  Pharmaceutical  Society.  Has  passed  Major  Examina- 
tion of  the  Society.  Subsequently  worked  in  the  Research  Laboratory 
of  the  Pharmaceutical  Society.  Joint  author  with  Professor  Dunstan 
of  paper  on  "Identity  of  Caffeine  and  Theine  "  {Joarn.  Cheni.  Soc.y 
1893,  63,  195). 

Wyndham  R.  Dunstan.  Chas.  T.  F.  AYatts. 

Chas.  Umney.  W.  F.  Lowe. 

G.  Watmough  "Webster.  John  C.  Umney. 

Shepherd,  John  William, 

48,  Ovington  Street,  S.W. 
Lecturer  on  Chemistry.  Student  Glasgow  Technical  College. 
Atkinson  Scholar,  1889 — 1892.  Student  Royal  College  of  Science  four 
years.  Associate  in  Chemistry  and  in  Geology.  Bachelor  of  Science, 
London  University.  Various  appointments  as  Science  Teacher. 
Assistant  Lecturer  Salford  Technical  Institute. 

T.  E.  Thorpe.  Gilbert  T.  Morgan. 

"W,  Palmer  Wynne.  Chapman  Jones. 

A.  E.  Tutton. 

Simmonds,  Charles, 

17,  Ruvigny  Gardens,  Putney,  S.W. 
Analyst.     B.Sc,   London.      Student  at  Royal  College  of  Science, 
1887 — 1888.     Analyst  in  Government  Laboratory,  London,  1888  to 
present  time. 

T.  E.  Thorpe.  J.  H.  Robbins. 

H.  J.  Helm.  C.  Proctor. 

E.  Grant  Hooper.  J.  Woodward. 

Stainer,  John  Ward, 

103,  Cheriton  Road,  Folkestone. 
Pharmaceutical  Chemist.     Pathological  Chemist  and  Bacteriologist. 
Student  of  Yorkshire  College,  Leeds,  1886—1887.    Pupil  of  Mr.  Sidney 
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Harvey,    F.I.C.,    Canterbury.       Eevision    of    Dr.    Campball    Black's 
"  Chemistry  of  Urine  "  (for  publisher). 

Arthur  Smithells.  W.  Lloyd  Williams. 

Sidney  Harvey.  Francis  U.  Carr. 

Herbert  Ingle.  Peter  MacEwan. 

Stansfleld,  Samuel, 

White  Lee,  Mytholmroyd,  Manchester. 
Senior   Assistant  and    Science  Instructor  in  the    Pupil    Teacher  s' 
Centre  at  the  Hebden  Bridge  Central  Schools.     Bichelor   of   Sjience 
(Vict.).     Associate  of  the  Owens  College.     Four  years  student  at  the 
Owens  College.     Lecturer  in  Chemistry  at  the  Hebden  B.-idge  Siienca 
and  Technical  School . 

H.  B.  Dixon.  G.  H.  Bailey. 

W.  H.  Perkin,  jun.  W.  T.  Lawrence. 

D.  S.  Jerdan, 

West,  George  Hardstaff, 
Frankwell,  Llanidloes. 
Science  Master  in  the   County  S3hool,  Llanidloes.     B.Sc.    (L:)nd.). 
Honours  in  Chemistry.     Three  years  student  at  Mason    College,    Bir- 
mingham.     One  year  student   at  Royal  College   of  Science,  Loudon. 
Two  years  Science  Master  in  the  County  School,  Llanidloes. 
William  A.  Tilden.  Charles  A.  West. 

W.  Palmer  Wynne.  A.  E.  Tutton. 

Chapman  Jones.  Edward  Russell. 

Whittaker,  Christopher  Joseph, 

Willow  House,  Blackburn  Road,  Accrington. 
Chemical  Manufacturer,  Globe  Chemical  Works,  Chvirch.  Coun- 
cillor (Accrington  Borough).  Whitworth  Scholar,  1880.  Royal 
Exhibitioner,  1882.  Honours,  Chemistry,  Agriculture,  practical  plane 
and  solid  Geometry,  Machine  Construction  and  Drawing,  Steam, 
Applied  Mechanics,  itc.  Teacher  of  Chemistry,  Mathematics, 
Mechanics,  &c.,  at  the  Accrington  Mechanics'  Institution  for  several 
years. 

Thomas  Whittaker,  jun.  C.  Gerland. 

Joshua  Bardsley.  Wm.  Xaylor. 

J.  H.  Calvert. 
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BBSEARCH  FUND. 

A  meeting  of  the  Eesearch  Fund  Committee  will  be  held  in  June. 
Application  for  Grants,  to  be  made  on  forms  which  can  be  obtained 
on  application  to  the  Assistant  Secretary,  must  be  received  on  or 
before  May  31st. 


At  the  next  meeting,  on  Thursday,  June  1st,  the  following  papers 
will  be  communicated  by  the  authors : — 

"The  hydrosulphides,  sulphides,  and  polysulphides  of  potassium 
and  sodium."     By  W.  Popplewell  Bloxam. 

"  On  the  relative  efficiency  of  various  forms  of  still-head  for  frac- 
tional distillation."     By  Sydney  Young,  D.Sc,  F.R.S. 

"The  salts  of  dimethylpyrone,  and  the  tetravalence  of  oxygen." 
By  J.  N.  Collie,  Ph.D.,  F.E.S.,  and  T.  Tickle. 


RICHARI'  CLAY    ANU  SONS,    LIMITBD,    LONDON    AND   BUNOAY. 


rmtt<l  7/6/1899 


PROCEEDINGS 

OF   THE 

CHEMICAL    SOCIETY. 

EDITED   BY  THE  SECRETARIES. 
Vol.  15.  No.  211. 


June  1st,  1899.  Dr.  W.  H.  Perkin,  F.RS.,  Vice  President,  in  the 
Chair. 

Messrs.  S.  Wellington,  P.  .J.  D.  Fielding,  C.  R.  Darling,  and 
H.  M.  Read  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  James 
Dick  Dougall,  Millom,  Cumberland  ;  Ernest  Frederick  Stephen  Lange, 
Sunny  Nook,  Victoria  Road,  "Withington,  Manchester. 

In  response  to  an  invitation  from  the  University  of  Cambridge,  the 
President  was  delegated  by  the  Council  to  represent  the  Society  at  the 
Jubilee  of  Pi-ofessor  Sir  G.  G.  Stokes,  and  in  its  name  to  present  the 
following  Address  : — 

To  Sir  George  Gabriel  Stokes,  Bart.,  M.A.,  D.C.L.,  LL.D., 
D.Sc,  F.R.S. 

We,  the  undersigned,  President  and  Officers  of  the  Chemical 
Society,  beg,  on  behalf  of  the  Council  and  Fellows,  to  offer  you  our 
sincere  and  hearty  felicitations  on  the  occasion  of  your  Jubilee  as 
Lucasian  Professor  of  Mathematics  in  the  University  of  Cambridge. 

The  fifty  years  during  which  you  have  held  a  position  so  honourable 
in  the  ancient  University  which  claims  you  as  among  the  most  dis- 
tinguished of  her  sons  have  witnessed  an  extraordinary  and  unprece- 
dented development  in  those  branches  of  natural  knowledge  which  are 
immediately  connected  with  the  work  of  your  professorship.  To  this 
development  your  own  labours  as  a  teacher  and   an  investigator  have 
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contributed  in  no  small  degree.  You  have  profoundly  influenced  the 
teaching  of  physics  wherever  this  subject  is  taught,  and  this  influence 
has  of  necessity  extended  into  those  departments  of  Chemical  Science 
which  are  directly  dependent  upon,  or  are  associated  with,  physics. 
We  gratefully  acknowledge  the  services  you  have  rendered  to  chemical 
physics  by  your  researches  on  hydrodynamics,  by  your  contributions 
to  the  theory  and  practice  of  spectrum  analysis,  and  by  your  optical 
investigations.  Your  memorable  contribution  to  our  own  JoiU'nal, 
"  On  the  Application  of  the  Optical  Properties  of  Bodies  to  the  Detec- 
tion and  Discrimination  of  Organic  Substances,"  made  more  than  a 
thu'd  of  a  century  ago,  has  borne  fruit  an  hundredfold,  and  to-day  the 
refractometer  and  the  spectroscope  are  as  indispensable  to  the  chemist 
as  is  his  balance.  We  are  glad  to  recognise  that  your  interest  in  our 
special  field  of  inquiry,  springing  from  that  catholicity  which  is  your 
characteristic,  has  in  no  wise  abated,  for  there  is  hardly  a  chemical 
subject  bordering  upon  those  branches  of  physical  research  which  you 
have  made  more  especially  your  own  that  has  not  been  elucidated  and 
benefited  by  youi'  kindly  criticism  and  advice.  There  are  many 
workers  in  our  Society  who  thankfully  acknowledge  the  ready  help 
which  you  have  rendered  to  them  by  your  counsel  and  suggestions. 

That  you  may  long  continue  to  enjoy,  in  health  and  prosperity,  the 
esteem  and  respect  with  which  you  are  universally  held  by  those  who 
labour  for  the  advancement  of  knowledge  and  the  spread  of  learning, 
is  the  heartfelt  wish  of  every  member  of  that  body  on  whose  behalf 
we  now  address  you. 

T.  E.  Thorpe,  President. 
William  A.  Tilden,  Treasurer. 
Wyxdham  E.  Dunstan,  )  „      ^     • 
Alexander  Scott,  J 

Raphael  Meldola,  Foreign  Secretary. 

Of  the  following  papers,  those  marked  *  were  read  : — 

*76.  "  The  hydrosulphides,  sulphides,  and  polysulphides  of  potassium 
and  sodium."     By  W.  Popplewell  Bloxam. 

In  this  paper,  the  author  shows  that  there  is  a  very  important 
difference  between  treating  the  aqueous  solution  of  a  sulphide  and  one 
of  a  hydrosulphide  with  sulphur.  When  sulphur  is  added  to  aqueous 
solutions  of  potassium  and  sodium  sulphides,  some  thiosulphate  is 
always  formed  along  with  the  polysulphide,  whilst  hydrogen  sulphide 
is  evolved.  This  ^points  to  the  sulphide  having  become,  in  part  at 
least,  hydrolysed  into  hydroxide  and  hydrosulphide.  The  action  of 
sulphur  on  aqueous  solutions  of  the  pure  hydrosulphides  gives  pure 
polysulphides  with  evolution  of  hydrogen  sulphide. 
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The  various  wet  and  dry  methods  of  preparing  the  sulphides  and 
polysulphides  of  potassium  and  sodium  described  by  the  many  authors 
-who  have  worked  at  this  subject  have  been  repeated  by  the  author, 
Tvho  concludes  that  (1)  none  of  these  authors  could  have  obtained  any 
polysulphide  pure,  but  only  a  mixture  of  polysulphide  and  thiosulphate  ; 
(2)  no  method  exists  for  separating  the  polysulphide  from  the  thio- 
sulphate. 

The  author  has  succeeded  in  obtaining  the  following  hydrates  of 
potassium  sulphide  :  K2S,2H20  ;  KoSjSHjO  ;  K2S,12H20.  These  salts 
can  be  dehydrated  in  a  current  of  dry  hydrogen,  and  the  potassium 
sulphide  i-emains  stable  at  560°.  As  KgSjSHjO  loses  SHgO,  it  is 
evidently  not  KHS,KHO,4H20.  Sodium  sulphide  was  obtained  as 
Na2S,9H20. 

By  saturation  of  a  solution  of  potassium  hydroxide  with  hydrogen 
sulphide,  crystals  of  the  composition  2KHS,H20  were  obtained,  which, 
like  the  hydrates  of  the  normal  sulphide,  could  be  dehydrated  without 
loss  of  sulphur.     The  hydrosulphide  was  quite  stable  at  560°. 

According  to  Sabatier,  the  hydrated  crystals  of  sodium  sulphide 
are  easily  converted  into  sodium  hydrosulphide  by  the  action  of 
hydrogen  sulphide,  but  the  author  shows  that  solutions  of  sodium 
sulphide  will  only  take  up  sufficient  hydrogen  sulphide  to  form  the 
hydrosulphide  under  certain  rather  restricted  conditions  as  to  concen- 
tration and  tempei'ature.  Under  favourable  conditions,  two  hydi'ates 
were  obtained,  2SraHS,2H20,  NaHS,3H20,  the  latter  being  the  stable 
form. 

To  prepare  the  poly  sulphides,  sulphur  was  dissolved  in  gently 
heated  solutions  of  the  hydrosulphides,  when  the  following  potassium 
compounds  were  obtained  :  K^S^JOHjO,  K^S8,6H20,  K^Ss,19H,0, 
K^SgjxHoO,  K4S^Q,ccH20,  as  well  as  substances  approximating  in  com- 
position to  K^Sg  and  K^S^. 

The  only  sodium  compound  obtained  in  this  way  was  Na^SgjHHoO. 


* 


77.  "  On  the  relative  efficiency  of  various  forms  of  still-head  for 
fractional  distillation."     By  Sydney  Young,  D.Sc,  F.R.S. 

Experiments  have  been  made  to  test  the  efficiency  of  the  following 
forms  of  still-head,  most  of  which  are  in  general  use  :  (1)  plain  ver- 
tical tubes  of  different  lengths  and  widths ;  (2)  sloping  and  spiral 
tubes ;  (3)  vertical  tube  with  bulbs  (Wurtz) ;  (4)  the  Hempel  still- 
head  ;  (5)  the  Glinsky  dephlegmator ;  (6)  the  Le  Bel-Henninger 
dephlegmator.  In  addition  to  these,  a  modified  Young  and  Thomas 
dephlegmator  and  three  new  forms  of  still-head,  desci'iptions  of  which 
are  given  in  the  paper,  have  been  tested  and  compared  with  the 
others. 
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As  the  amount  of  liquid  available  for  fractionation  is  often  very- 
limited,  special  attention  has  been  paid  to  the  suitability  of  the  various 
forms  of  &till-head  for  the  distillation  of  small  as  well  as  of  large 
quantities  of  liquid.  Taking  both  efficiency  and  usefulness  into 
account,  it  is  shown  that  the  new  forms  of  still-head  are  superior  to 
those  in  general  use. 


*78.  "  The  salts  of  dimethylpyrone  and  the  quadrivalence  of  oxygen." 
By  J.  N.  Collie,  Ph.D.,  F.R.S.,  and  Thomas  Tickle. 

The  authors  have  investigated  the  series  of  salts  formed  by  di- 
methylpyrone with  acids.  Dimethylpyrone  forms,  in  aqueous  solutions 
with  various  acids,  crystallisable  salts.  The  hydrochloi'ide,  hydro- 
bromide,  hydriodide,  nitrate,  oxalate,  tartrate,  chloracetate,  salicylate, 
picrate,  and  platinochloride  were  prepared  ;  these  compounds  are  pro- 
duced by  direct  addition  of  the  acid  to  the  dimethylpyrone  without 
the  elimination  of  water,  as  in  the  equation  C-HgO., +  HC1  = 
C^HgOgHCl.  On  solution  in  much  water,  they  again  break  up  into 
dimethylpyrone  and  the  free  acid. 

Taking  into  account  the  molecular  structure  of  dimethylpyrone,  the 
method  of  preparation,  and  the  properties  of  these  compounds,  the 
authors  are  inclined  to  believe  that  their  constitution  is  similar  to  that 
of  the  salts  of  nitrogenous  and  other  bases. 

H.      /CI  fJv      /CI 


Me-C/H\CMe  Me-C/      ^C-Me 

II  II  it  II 

HC.         /CH  HC.        /CH 

\c/  \c/ 

o  o 

Dimefhylpyridone  Dimethylpyrone 

chloride.  chloride. 

This,  however,  assumes  that  oxygen  may  behave  as  a  quadrivalent 
element.  In  favour  of  this  hypothesis,  the  authors  instance  such 
compounds  as  dimethyl  ether  hydrochloride,  diethyl  ether  hydriodide, 
ether  peroxide,  &c.,  and  they  suggest  that  should  compounds  similar 
to  the  salts  they  have  examined  contain  nitrogen,  phosphorus,  sulphur, 
or  iodine,  they  could  be  regarded  as  derived  from  the  hypothetical 
bases  NH^H,  PH^OH,  SH3OH,  IH2OH  respectively  ;  hence  dimethyl- 
pyrone may  be  looked  upon  as  a  derivative  of  OH3OH  or  oxoniuvi 
hydrate. 
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79.  "The  symmetrical  di-isopropylsuccinic  acids."     By  William  A. 

Bone  and  C.  H.  G.  Sprankling. 

The  authors  have  succeeded  in  pi-eparing  two  isomeric  symmetrical 
di-isopropylsuccinic  acids,  by  the  action  of  isopropyl  bromide  on  the 
sodium  derivative  of  ethyl  isopropylcyansuccinate,  and  subsequent 
hydrolysis  of  the  ethereal  salt  so  obtained. 

The  trans-acid,  which  is  quite  insoluble  in  benzene,  melts  at  226° 
-and  has  a  dissociation  constant  ^  =  0*0108.  The  czs-acid,  which  dis- 
solves in  warm  benzene,  melts  at  171 — 172^,  and  has  a  dissociation 
constant  ^•=02255.  Both  acids,  on  treatment  with  acetyl  chloride, 
give  their  anhydrides,  which  are  liquid.  Tne  anhydrides  dissolve  in 
sodium  hydrate,  forming  the  sodium  salts  of  the  original  acids.  The 
anhydride  of  the  tra/is-Sicid,  on  being  boiled  with  acetic  anhydride 
for  several  hours,  is  converted  into  the  czVanhydride,  so  that,  in  this 
way,  the  cis-acid  can  be  obtained  from  the  ^/•««5-moditication.  The 
behaviour  of  the  new  acids  with  acetyl  chloride  and  acetic  anhydride 
is  thus  in  all  respects  similar  to  that  of  the  symmetrical  di- 
methylsuccinic  acids.  The  calcium  salts  of  both  acids  are  sparingly 
soluble. 

Previous  workers  (Hell  and  Mayer,  £er.,  1889,  22,  48;  Auwers, 
Ann.,  1896,  292,  162)  have  been  able  to  obtain  only  the  cis-acid. 
Auwers  {loc.  cit.)  states  that  symmetrical  di-isopropylsuccinic  acid, 
uulike  other  symmetrical  di-alkylsuccinic  acids,  exists  only  in  one 
modification.  The  authors  are  also  completing  an  investigation  on 
the  .symmetrical  dipropylsuccinic  acids. 

80.  "Active  and  inactive  phenylalkyloxyacetic  acids."     By  Alex. 

McKenzie,  M.A.,  L.Sc. 

The  replacement  of  the  alcoholic  hydrogen  in  active  malic,  lactic, 
and  tartaric  acids  by  alkyl  groups  causes  a  striking  increase  of  optical 
activity.  The  primary  object  of  the  investigation  was  to  ascertain 
the  effect  of  a  similar  replacement  in  the  much  more  highly  active 
mandelic  acid. 

For  the  preparation  of  the  active  alkylated  mandelic  acids,  the 
method  of  alkylation  recently  applied  by  Purdie  and  Pitkeathly 
{Trans.,  1899..  75,  157)  was  adopted.  Preliminary  experiments  with 
inactive  mandelic  esters  showed  that  phenylalkyloxyacetic  esters 
were  produced.  It  was  found  convenient  to  start  with  free  mandelic 
acid  instead  of  its  esters  ;  thus,  by  the  action  of  silver  oxide  and 
alkyl  iodide  on  i-mandelic  acid,  phenylalkyloxyacetic  acids  were 
•obtained. 
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By  the  interaction  of  silver  oxide,  ethyl  iodide,  and  ^-mandelic  acid^ 
a  mixture  of  ethyl  ^-mandelate  and  ^phenylethoxyacetate  results. 
After  hydrolysis,  ^phenylethoxyacetic  acid  was  completely  separated 
from  mandelic  acid  as  an  oil.  Polarimetric  observations  were  made 
on  the  acid  and  on  its  sodium  and  barium  salts. 

Z-Phenylmethoxyacetic  acid  is  crystalline,  m.  p.  63 — 64^^.  The 
sparing  solubility  of  its  sodium  salt  in  water  afforded  a  ready  method 
of  separating  it  from  mandelic  acid.  Rotations  of  the  acid  in  various 
solvents  and  of  several  of  its  salts  in  water  were  made. 

From  ^-mandelic  acid,  phenylpropyloxyacetic  acid  was  obtained  as 
an  inactive  oil ;  phenylisopropyloxyacetic  acid  was  crystalline  and 
active. 

The  molecular  rotations  of  ^phenylmethoxyacetic  acid  and  its  salts 
are  slightly  higher  than  those  of  ^mandelic  acid  for  equivalent  concen- 
trations. The  rotations  fall  on  dilution,  a  minimum  being  reached 
with  the  easily-dissociated  salts,  but  with  the  acid,  which  in  about 
1/50  normal  solution  is  18  per  cent,  dissociated,  the  minimum  had  not 
been  reached.  Rimbach's  results  with  f?-mandelic  acid  (Zeit.  physikal. 
Chem.,  1899,  28,  251)  show  similar  relationships.  The  rotations  for 
the  ethoxy-  and  isopropyloxy-acids  are  considerably  lower  than  those 
of  ^mandelic  acid. 

Silver  oxide  has  been  used  as  an  alkylating  agent  with  tartrates 
and  lactates  without  any  observations  of  racemisation  in  the  active 
products.  Although  every  precaution  was  taken  to  avoid  racemisa- 
tion, so  far,  at  least,  as  this  is  caused  by  violent  action  and  rise 
of  temperature,  the  propyloxy-acid  was  obtained  inactive.  Partial 
racemisation  had  also  taken  place  in  the  preparation  of  ethyl  Z-phenyl- 
ethoxyacetate  by  the  silver  salt  method. 

81.     "The   chemical   composition  of   the   oleo-resin  of    Dacryode& 
Hexandra."     By  A.  More. 

The  oleo-resin  consists  of  essential  oil,  a  resin,  and  a  white  crystal- 
line substance,  CgjH^^O,  melting  at  166 — 167"'. 

The  essential  oil  contains  Icevorotatory  pinene  and  Icevorotatory 
sylvestrene,  which  is  the  optical  isomer  of  the  sylvestrene  described  by 
Atterberg. 

The  crystalline  substance  is  insoluble  in  water,  and  only  sparingly 
soluble  in  strong  alcohol.  By  the  action  of  acetic  anhydride,  it  yields 
a  crystalline  mono-acetate,  m.  p.  200°,  and  it  therefore  appears  to  be 
an  alcohol.  It  is  unaffected  by  potash  and  by  all  ordinary  reagents. 
A  tetranitro-derivative  is  produced  by  the  action  of  fuming  nitric 
acid.  Chromic  acid  in  acetic  acid  solution,  while  oxidising  it,  appears 
to  cause  two  molecules  to  combine;  the   product   is  a  feeble  acid,  the 
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molecular  weight  of  which  was  determined  by  the  cryoscopic  method. 
The  substance  is  probably  identical  with  Personne's  ilicic  alcohol, 
m.  p.  175"^,  with  which  it  agrees  in  composition,  and  which  gives  an 
acetyl  derivative  melting  at  204 — 206^. 

82.  "  The  condensation  of  ethyl  acetonedicarboxylate  :  the  constitu- 
tion of  triethyl  orcintricarboxylate."     By  David  Smiles  Jerdan. 

In  the  first  part  of  this  paper,  the  author  discusses  the  action  of 
condensing  agents  on  ethyl  acetonedicarboxylate.  Two  condensation 
agents  have  already  been  described,  namely,  a  triethyl  orcintri- 
carboxylate, C^gH.,QOg  (Cornelius  and  von  Pechmann,  Ber.,  1886,  19, 
1446  ;  Ton  Pechmann  and  Wolman,  Ber.,  1898,  31,  2014),  and  a 
lactone,  C^oH^qO-,  which  was  discovered  by  the  author  {Trans., 
1887,  71,  1106),  and  shown  to  be  a  derivative  of  phloroglucinol. 
Triethyl  orcintricarboxylate  was  originally  obtained  by  the  action  of 
sodium  on  ethyl  acetonedicarboxylate,  and  afterwards  by  dissolving 
the  ester  in  alcohol,  saturating  the  solution  with  hydrogen  chloride, 
and  allowing  the  mixture  to  stand  some  weeks.  The  lactone,  C^gHio^"' 
was  first  prepared  by  the  action  of  sodium  on  ethyl  acetone- 
dicarboxylate dissolved  in  benzene.  The  author  has  recently  found 
that  both  subitaaces  are  formed  by  the  action  of  sodium  ethylate  on 
an  alcoholic  solution  of  ethyl  acetonedicarboxylate,  and  further,  that 
small  quantities  of  a  number  of  metals  and  of  their  oxides  are 
capable  of  bringing  about  the  condensation  of  relatively  large 
quantities  of  ethyl  acetonedicarboxylate.  Thus  the  ester,  when 
heated  with  one-eight-hundredth  part  of  its  weight  of  sodium,  gives  a 
30  per  cent,  yield  of  triethyl  orcintricarboxylate.  The  probable 
course  of  this  reaction  is  discussed. 

A  new  condensation  product,  C^^H^^Og,  which  melts  at  141°,  has 
been  obtained  by  the  action  of  magnesium  on  ethyl  acetone- 
dicarboxylate in  presence  of  ethyl  chloracetate,  and  has  been  shown  to 
be  a  diethyl  orcintricarboxylate.  It  is  derived  from  the  same  orcin tri- 
carboxylic acid  as  the  triethyl  ester  already  mentioned,  as  is  proved 
by  its  conversion  into  the  triethyl  ester  by  esterification. 

The  second  part  of  the  paper  contains  the  results  of  an  investigation 
into  the  constitution  of  triethyl  orcintricarboxylate.  Cornelius  and 
von  Pechmann  {loc.  cit.)  pointed  out  that  this  substance  may  have  one 
or  other  of  the  two  formulae  : 

I.  II. 

CH^-COAHa  CH,-C0,C2H, 

H^^^CO.C^H^  C.HAc/^CO^C^Hs 

HOl      JOH  HOl      iOH 


CO/J^Hg  H 
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The  author  has  obtained  from  triethyl  orcintricarboxylate,  and 
from  the  diethyl  oi'cintricarboxylate  (m.  p.  141°)  already  mentioned, 
derivatives  of  two  orcindicarboxylic  acids,  both  of  which  have  been 
shown  to  contain  the  group  -CHg-COOH.  Only  formula  I,  the 
asymmetric  formula  for  triethyl  orcintricarboxylate,  admits  of  the 
formation  of  two  such  acids,  namely : — 

CHg-COoH  GHg-COgH 

Hf^^CO.,H  ^i^^iH 

HOl      JOH  HOl       JOH 

H  COoH 

and  accordingly  this  formula  alone  can  coi^rectly  represent  the  con- 
stitution of  triethyl  orcintricarboxylate. 

83.  "  A  series  of  substituted  nitrogen  chlorides."    By  F.  D.  Chattaway 
and  K.  J.  P.  Orton. 

Compounds  in  which  halogen  is  attached  to  nitrogen  have  been 
little  studied,  although  a  number  of  isolated  examples  are  known.  In 
continuation  of  our  work  on  nitrogen  iodide,  we  have  studied  this 
nitrogen  halogen  linkage,  and  have  obtained  a  very  large  number  of 
compounds  in  which  it  occurs. 

In  this  paper,  the  disubstitution  products  of  nitrogen  chloride  are 
considered,  containing  formyl,  acetyl,  and  benzoyl,  together  with  a 
phenyl  or  a  substituted  phenyl  residue. 

These  form  a  well-defined  group  of  compounds,  phenyl  acetyl  nitro- 
gen chloride  discovered  by  Bender  being  one  of  the  simplest  members. 

They  are  readily  obtained  from  the  corresponding  formanilide, 
acetanilide,  or  benzanilide  by  the  action  of  hypochlorous  acid  under 
regulated  conditions. 

^^^>NH-i-HOCl      =     ^^^NCl-hH^O. 

The  method  generally  employed  is  to  add  gradually  the  calculated 
quantity  of  calcium  hypochlorite  to  the  anilide  suspended  in  a  satu- 
rated solution  of  potassium  bicarbonate. 

The  substituted  nitrogen  chlorides  are  all  stable  solids  of  low 
melting  point,  crystallising  well  in  large,  colourless,  transparent 
plates  or  prisms.  They  dissolve  readily  in  chloroform,  carbon  bi- 
sulpide,  and  benzene,  but  only  sparingly  in  ligroiu. 

They  react  very  readily  with  hydrochloric  acid,  hydriodic  acid,  and 
alkaline  hydrogen  peroxide,  liberating  chlorine,  iodine,  and  oxygen 
respectively,  and  reforming  the  anilide.  They  act  with  great  energy 
upon    aniline,    giving    chloranilines.     The    most   remarkable    change, 
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however,  which  these  compounds  undergo  takes  place  when  they  are 
heated.  When  an  unsubstituted  phenyl  group  is  attached  to  the 
nitrogen,  the  chlorine  and  the  para-hydrogen  atom  of  the  nucleus 
change  places,  and  a  para-chloranilide  is  formed.  ^Yith  a  para-chlor- 
phenyl  group  attached  to  the  nitrogen,  a  similar  change  takes  place 
on  heating,  the  chlorine,  however,  now  going  into  the  ortho-position. 
Similar  changes  are  brought  about  when  these  nitrogen  chlorides  are 
warmed  with  water  or  dilute  acids. 

If,  however,  both  the  para-  and  ortho-positions  in  the  phenyl 
nucleus  are  occupied,  e.g.,  by  chlorine  atoms,  no  intramolecular 
change  ensues,  but  the  molecule  breaks  down  in  a  somewhat  compli- 
cated way  which  apparently  depends  on  the  nature  of  the  acid  radicle 
attached  to  the  nitrogen ;  in  the  case  of  the  formyl  and  acetyl 
derivatives,  chlorine  is  set  free ;  with  the  benzoyl  compound,  benzoyl 
chloride  is  evolved.  Phenyl  acetyl  nitrogen  chloride  has  been  pre- 
pared by  the  bicarbonate  method,  a  theoretical  yield  being  obtained ; 
it  crystallises  in  large,  transparent  plates. 

The  following  compounds  have  been  prepared  : — 

Plienyl  formyl  nitrogen  chloride,  HC0N(C6H5)'C1,  long,  transparent 
prisms.  M.  p.  47°.  Para-chlor- phenyl  formyl  nitrogen  chloride, 
HCON(CgH^Cl)-Cl,  long,  transparent  prisms.  M.  p.  95— 96^  2  :  4-(Zi- 
chlor-phenyl  formyl  nitrogen  chloride,  HCON(CgH3Cl2)*Cl,  colourless, 
transparent  plates.  M.  p.  44°.  Para-chlor-phenyl  acetyl  nitrogen 
chloride,  CH3C0X(C6H,C1)-C1,  colourless  plates.  :SL  p.  82^.  2  :  4  cZi- 
chloo'-plienyl  acetyl  nitrogen  chloride,  CH3CON(CgH3C]o)'Cl,  large, 
glittering  plates.  M.  p.  68^.  PJienyl  benzoyl  nitrogen  chloride, 
CeH3CON(C6H5)-Cl,  colourless  plates.  M.  p.  77^.  2  :  i-dichlor- 
benzoyl  nitrogen  chloride,  CgH3CON(CgH3Cl2)*Cl,  large,  colourless 
plates.     M.  p.  86°. 

"We  believe  that  the  oil  obtained  by  Witt,  and  regarded  by  him 
as  a  hypochlorous  acid  addition  product  of  2  : 4-dichlor-acetanilide,  is 
impure  2  :  4-dichlor-phenyl  acetyl  nitrogen  chloride. 
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At  the  next  meeting,  on  Thursday,  June  15th,  there  will  be  a  ballot 
for  the  election  of  Fellows,  and  the  following  papers  will  be  com- 
municated by  the  authors  : — 

"  On  the  decomposition  of  chlorates,  with  special  reference  to  the 
evolution  of  chlorine  and  oxygen."     By  W.  H.  Sodeau,  B.Sc. 

"The  action  of  hydrogen  peroxide  on  formaldehyde."  By  A. 
Harden,  M.Sc,  Ph.D. 

"  Homocamphoronic  and  camphononic  acids."  By  A.  Lapworth  and 
E.  M.  Chapman. 

"Action  of  silver  compounds  on  a-dibromocamphor."  By  A. 
Lapworth. 

"The  colouring  matter  of  cotton  flowers."      By  A.  G.  Perkin, 

"Experiments  on  the  synthesis  of  camphoric  acid."  By  H.  A. 
Audeu,  W.  H.  Perkin,  jun.,  and  J.  L.  Rose. 

"  Methylisoamylsuccinic  acid.      Part  I."     By  "W.  T.  Lawrence. 
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June  15th,  1899.  Professor  T.  E.  Thorpe,  F.R.S.,  President,  in  the 
Chair. 

Messrs.  A..  E.  Foulerton,  S.  B.  Schryver,  and  J.  P.  de  Castro  were 
formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Percy 
Kay,  3,  Phene  Street,  Chelsea,  S.W.  ;  Hugh  Main,  45,  The  Vicarage, 
Old  Charlton,  Kent. 

A  ballot  for  the  election  of  Fellows  was  held,  and  the  following 
were  subsequently  declared  duly  elected : — Robert  Henry  Aders, 
George  Dekeyne  Atkinson,  Percy  Bean,  Walter  Lionel  Blackman, 
Wilfred  Carpmael,  James  Connah,  B.Sc,  Henry  Meldola  Ranziger, 
Frederick  Doyle,  Frederick  Charles  Dunscombe,  William  Frederick 
Eichenauer,  F.  N".  Ashcroft  Fleischmann,  William  Gordon  Eraser, 
Frederick  Hutton  Getman,  Julius  Hiibner,  Edward  Charles  Johnson, 
Arthur  Alexander  Leon,  James  Mc Alley,  Robert  McClumpha,  George 
Alfred  Parkes,  Stanley  John  Peachey,  Eskricke  Sidney  Phillips,  B.A., 
Sidney  Rossiter,  Henry  Royal-Dawson,  William  F.  John  Shepheard, 
John  William  Shepherd,  B.Sc,  Charles  Simmonds,  B.Sc,  John  Ward 
Stainer,  Samuel  Stansfield,  B.Sc,  George  Hardstaff  West,  B.Sc, 
Christopher  Joseph  Whittaker. 

Of  the  following  papers,  those  marked  *  were  read  : — 

*84.     "  On  the  decomposition  of  chlorates,  with  special  reference  to 
the  evolution  of  chlorine  and  oxygen."     By  W.  H.  Sodeau,  B.Sc. 

Some  chlorates,  on  being  heated,  give  off  almost  all  their  chlorine 
as   such,  whilst  other  chlorates  give  none.      According  to  Schulze, 
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the  chlorate  breaks  up  into  chloride  and  oxygen,  the  chlorine  evolved 
being  due  to  the  nascent  oxygen  attacking  the  chloride,  whilst 
Spring  and  Prost  regard  the  chlorate  as  decomposing  into  oxide, 
chlorine,  and  oxygen,  the  chlorine  being  more  or  less  reabsorbed. 
The  author  points  out  that  in  addition  to  these  two  theories  two 
others  are  possible,  (1)  that  chlorates  may  break  up  in  both  of  these 
ways  simultaneously,  and  (2)  that  chloride  and  oxide  may  represent 
the  balanced  action  of  chlorine  and  oxygen. 

His  experiments  have  been  made  chiefly  with  potassium  and 
barium  chlorates.  The  former  gives  no  chlorine,  whether  the  pressure 
of  the  evolved  gas  be  kept  at  1  mm.  or  at  1  atmosphere.  With 
barium  chloi'ate,  however,  0"066  per  cent,  of  the  total  chlorine  was 
evolved  when  the  pressure  was  kept  at  1  to  2  mm.  and  the  duration 
of  the  experiment  233  minutes,  whilst  at  atmospheric  pressure,  0'093 
was  obtained  when  the  duration  was  165  minutes,  but  when  very 
rapidly  decomposed  (half  a  minute),  the  percentage  of  chlorine 
evolved  rose  to  0*705.      These  are  the  averages  of  several  experiments. 

From  the  results  of  his  experiments,  the  author  concluded  that 
when  barium  chlorate  is  heated,  it  undergoes  two  decompositions  at 
the  same  time  :  (a)  an  exothermic  decomposition  into  chloride  and 
oxygen,  (b)  an  endothermic  decomposition  into  oxide,  chlorine,  and 
oxygen,  and  that  no  appreciable  reaction  takes  place  between  the 
chloride  and  oxygen  (or  chlorate),  or  between  the  oxide  and  chlorine, 
but  that  the  increase  of  chlorine  in  a  rapid  decomposition  may  be 
ascribed  to  the  great  rise  of  temperature  favouring  the  endothermic 
reaction.  He  believed  that  potassium  chlorate  decomposed  directly 
into  chloride  and  oxygen.  Further  experiments  were  being  conducted 
on  the  behaviour  of  manganese  oxides  with  potassium  chlorate,  and 
on  the  decomposition  of  pure  lead  and  calcium  chlorates.  The 
experiments  already  performed  with  these  chlorates  appeared  to  confirm 
the  author's  view  that  these  two  independent  reactions  occurred. 

*85.  "Action  of  hydrogen  peroxide  on  formaldehyde."    By 
A.  Harden,  M.Sc,  Ph.D. 

When  solutions  of  hydrogen  peroxide  and  formaldehyde  are  mixed, 
no  reaction  appears  to  take  place,  but  when  the  liquid  is  made  strongly 
alkaline  with  soda,  hydrogen  is  evolved.  The  reaction  occurs  accord- 
ing to  the  equation  H,0,  +  2CH2O  +  2NaOII  =  2H-  OOgNa  +  Ho  +  2  E^O. 
Hydrogen  peroxide,  therefore,  when  treated  with  alkaline  form- 
aldehyde, gives  a  volume  of  hydrogen  exactly  equal  to  the  volume  of 
oxygen  which  it  would  give  with  potassium  pex'manganate  and 
sulphuric  acid. 

The  reaction  proceeds  slowly  and  incompletely  unless  a  large  excess 
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of  alkali  be  present.  When  hydrogen  peroxide  is  treated  with  excess 
of  formaldehyde,  the  reaction  takes  place  rapidly  and  completely,  and 
the  hydrogen  which  is  evolved  is  pure.  When,  on  the  other  hand, 
formaldehyde  is  treated  with  excess  of  hydrogen  peroxide,  the  re- 
action is  incomplete  and  proceeds  very  slowly,  whilst  the  gas  evolved 
contains  oxygen.  Hence  the  reaction  does  not  appear  adapted  for 
the  quantitative  estimation  of  formaldehyde  in  aqueous  solutions. 

Cuprous  oxide  and  soda  give  a  somewhat  similar  reaction  with 
formaldehyde.  This  reaction  was  described  by  Loew  {Ber.,  1887,  20, 
145)  as  a  catalytic  reaction,  but  it  appears  in  reality  to  be  a  quantita- 
tive one,  expressed  by  the  equation  CU2O  + 2Na01I  +  2CH20  =  Cuo  + 
Hg  +  2H'  COoNa  +  HgO.  Cupric  oxide  also  gives  a  similar  reaction,  two 
atoms  of  hydrogen  being  liberated  for  each  atom  of  oxygen  in  the  oxide. 

When  caustic  soda  and  then  formaldehyde  are  added  to  a  solution 
of  copper  sulphate  and  the  liquid  gently  warmed,  the  cupric  hydroxide 
is  reduced  to  cuprous  oxide  without  evolution  of  hydrogen,  and  when 
the  temperature  is  subsequently  raised,  the  cuprous  oxide  reacts  as 
described  above.  When,  on  the  other  hand,  caustic  soda  is  added  to 
a  boiling  solution  of  copper  sulphate,  the  liquid  cooled,  and  form- 
aldehyde then  added,  no  reduction  to  cuprous  oxide  occurs  on  warming, 
but  metallic  copper  is  formed,  and  twice  as  much  hydrogen  is  evolved 
as  in  the  previous  case. 

Manganese  dioxide  does  not  appear  to  be  reduced  by  formaldehyde, 
whilst  the  oxides  of  mercury  and  bismuth  are  reduced  without  evolu- 
tion of  hydrogen. 

Discussion. 

Mr.  Cross  said  that  he  regarded  the  author's  results  as  additional 
evidence  that  hydrogen  peroxide  tends  to  react  as  H.^jOg,  as  it  was 
clear  that,  in  this  case,  it  could  not  react  as  HgOjO. 

Dr.  Debus  pointed  out  that,  in  acting  as  an  oxidising  agent, 
hydrogen  peroxide  usually  broke  up  into  water  and  oxygen,  but  since 
aldehydes  in  many  reactions  behave  as  hydrides,  we  might  suppose 
that  the  equation  2H-CH0  + (H0)2  =  2(H0-CH0)  +  H2  represented 
the  change,  the  hydrogen  set  free  coming  from  the  aldehyde. 

*86.  •'  Homocamplioronic  and  camphononic  acids."     By  Arthur 
Lapworth  and  Edgar  M.  Chapman. 

a-Dibromocamphor,  though  scarcely  affected  by  the  ordinary  mild 
oxidising  agents,  is  rapidly  attacked  by  dilute  nitric  acid  in  presence  of 
silver  nitrate.  The  greater  portion  of  the  substance  is  reduced  to  mono- 
bromocamphor  and  camphor,  but  a  small  quantity  is  converted  into  a 
neutral  m^ro-compound,  C^QH^^NgOg,  which  crystallises  in  beautiful, 
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orthorhombic  prisms  melting  at  93 — 94°.  A  still  smaller  quantity 
of  the  dibromo-compound  is  converted  into  an  acid,  CjoH^gOg,  which 
is  found  to  be  identical  with  the  substance  obtained  by  Forster 
{Trans.,  1896,  59,  49)  on  oxidising  bromocamphorenic  acid  with 
dilute  permanganate.  The  authors  find  that  this  acid  is  tribasic,  and 
for  it  they  propose  the  name  homocamjihoronic  acid  ;  it  is  an  open 
chain  tricarboxylic  acid,  and  its  constitution  must  be  represented 
by  one  of  two  formula,  CO.,H- CMe2-CMe(CO.H)-CH2- CH2-C02H 
or  C02H-CH2-CMe2-CMe{C02H)-CH2-C02H,  of"  which"  the  former 
seems  to  be  the  more  probable.  Homocamphoronic  acid  is  optically 
active;  in  2  per  cent,  aqueous  solution  [a]D=  -34-96°.  It  is  some- 
what sparingly  soluble  in  water,  and  separates  from  aqueous  solution 
in  small  prisms  which  give  off  water  and  melt,  according  to  the 
rate  of  heating,  between  180°  and  208°,  the  latter  temperature 
being  probably  the  true  melting  point.  Anhydrohomocamphcyronic  acid, 

002H'C7Hj3<![p,^^0,  is  made  by  heating  the  acid  or  by  warming  it 

with  acetyl  chloi-ide ;  it  crystallises  in  prisms  melting  at  86 — 87°. 
The  aniline  derivative,  (C02H)2- C^H^^CO-NHPh,  melts  at  98—100°, 
and  the  paratoluidine  derivative,  (C02H)2*C^Hj3'CO*NH*  C7H7,  at 
163—164°. 

When  anhydrohomocamphoronic  acid  is  heated  to  200 — 260°,  it  loses 
carbon  dioxide  and  yields  an  acid  having  the  formula  CgHj^O.^. 
This  substance  is  a  saturated  cyclic  ketonic  acid  having  the  structure 
CO-CMe,.  CH^-CMe,. 

^jj  .^,jj^>CMe-C02H   or    ('.q— -CH  ^^^^^®' ^^2^'    and,  therefore, 

containing  the  carbon  atoms  in  the  position  assumed  by  Bredt 
and  Perkin  for  nine  of  the  ten  atoms  in  camphoric  acid.  The  sub- 
stance is,  in  fact,  identical  with  a  ketonic  acid  obtained  by  J.  Walker 
as  a  bye-product  in  the  electrolysis  of  ethyl  allocamphorate.  Dr. 
Walker  was  good  enough  to  send  the  authors  a  small  specimen  of  his  acid 
for  comparison,  and  the  identity  of  the  two  substances  has  been  com- 
pletely established  ;  he  has,  moreover,  agreed  to  the  name  camphononic 
acid,  which  the  authors  propose  for  it.  It  melts  at  228°,  and 
has  all  the  properties  assigned  to  it  by  Walker.  The  phenyl- 
hydrazone,  COoH-CgH^glN'NHPh,  crystallises  in  colourless  needles 
melting  at  174°.  The  h-omojihenylhydrazone,  G^,Jl^cf)^^Y,  forms 
transparent  prisms  and  melts  at  194 — 195°.  The  semicarbazone 
crystallises  in  needles  and  melts  and  decomposes  at  230 — 232°. 

When  camphononic  acid  is  very  carefully  oxidised  with  dilute 
nitric  acid,  a  large  quantity  of  camphoronic  acid,  which  is  apparently 
the  sole  product,  is  obtained. 
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*87.  "  Action  of  silver  compounds  on  a-dibromocamphor."  By  Arthur 

Lapworth. 

The  formation  of  homocamphoronic  acid  from  a-dibromocamphor 
by  the  action  of  dilute  nitric  acid  and  silver  nitrate  is  preceded  by 
the  production  of  an  unsaturated  acid,  C^QHjgBrOg,  identical  with 
bromocamphorenic  acid,  which  was  first  obtained  by  the  reduction  of 
a-dibromocampholid  (Forster,  Trans.,  1896,69,  46).  This  substance  may 
be  obtained  by  heating  a  solution  of  a-dibromocamphor  in  acetic  acid 
or  alcohol  with  silver  nitrate,  acetate,  or  oxide  ;  the  amount  formed 
is  small,  however  (10 — 20  per  cent.),  the  greater  portion  of  the  dibromo- 
camphor  tindergoicg  reduction. 

The  formation  of  bromocamphorenic  acid  appears  at  first  to  be  due  to 
hydrolysis,  represented  empirically  by  the  equation  C^QH^4Br20  +  H^O  = 
C^oHjjBrOg  +  HBr.  As  bromocamphorenic  acid  at  once  loses  hydrogen 
bromide  when  treated  with  cold  dilute  potassium  permanganate,  and  is 
subsequently  converted  into  homocamphoronic  acid,  it  seems  certain 
that  it  contains  the  group  -CHmCBi--  as  a  part  of  the  closed  chain  ; 
and  as  dibromocamphor  contains  the  group  -CBrg'CO-,  it  would 
appear  that,  in  the  formation  of  bromocamphorenic  acid,  these  two 
carbon  atoms  are  separated,  and  that  one  of  them  enters  the  second 
pentamethylene  ring.  Of  the  possible  formulae  for  bromocamphorenic 
acid,  which  are,  of  course,  easily  derived  from  the  two  possible 
formulae  for  homocamphoronic  acid  (see   preceding  note)  the  formula 

CII*^pTT   .  pTT^^^i^CMe'COgH  is  the  one  which  is  most  in  accordance 

with  the  facts  which  have  been  observed,  the   corresponding  formula 

CBr-CMe^v 
for  dibromocampholid  being  CHBr^  "^0— CO-^CMe. 

88.  "  The  colouring  matter  of  cotton  flowers."     By  A.  G.  Perkin, 

The  flowers  of  the  cotton  plant,  Gossypium  Jierhaceum,  are  em  - 
ployed  as  a  dyestuff  in  the  Manipur  district  of  India.  They  contain  as 
glucoside  a  new  colouring  matter,  gossi/petin,  C^gHjgOg,  soluble  in 
alkalis  with  an  orange-red  colour,  becoming  green  on  oxidation.  The 
hexacetyl  compound,  C^gHgOgAcg,  colourless  needles,  m.  p.  212 — 216°  ; 
the  sulphate,  C^gH^oOgjHgSO^,  the  hydriodide,  G^^^^O^,^!,  orange-red 
needles,  and  the  7nonopofassium  salt,  CjgH^^OgK,  a  crystalline  powder, 
have  been  prepared.  Gossypetin  contains  no  methoxyl  groups,  and  on 
fusion  with  alkali  yields  phloroglucinol  and  protocatechuic  acid.  It 
is  probably  a  member  of  the  flavone  group  of  colouring  matters. 
Gossypetin  is  similar  to,  but  not  identical  with,  thujetin,  which  is 
present  in  Thuja  occidentalis  (Kawalier,  Jahreshericht,  1858,  512). 
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Note  on  Rottlerine. — The  decomposition  products  of  rottlerine, 
CggH^QOg,  a  colouring  matter  of  kamala,  2IaUotus  Phillipinensis,  pre- 
viously described  {Trans.,  1893,  65,  981  ;  1895,  67,  230),  are  with 
fused  alkali  acetic  and  benzoic  acids,  and  with  nitric  acid  o-  and  jo-nitro- 
cinnamic  acids.  It  has  now  been  found  that  fused  alkali  at  220 — 240° 
yields  also  phloroglucinol. 

B9.     "Experiments  on  the  synthesis  of  camphoric  acid."     By  H.  A. 
Auden,  W.  H  Perkin,  jun.,  and  J.  L.  Rose. 

These  experiments  were  instituted  with  the  object  of  preparing  an 

•^     P  .u     f  1     CO.H-COH-Me     HC(Me).,     •     ^,      ,  ^,    ^  .^ 

acid  or  the  lormula        -       i  r      '-,   m  the  hope  that  it 

CO.H-CH— CHg CH.,  ^ 

might  prove  possible  to  eliminate  water  between  the  points  marked  *, 

1+1  u*   •  -1   CO.,H-C(Me) C(Me)o      ,  -  ,  , ,  , 

and    thus  obtain  an  acid,        -       r      '        r      '-,  which  would  have 

COoH-  CH-  CHg-  CH2 

the  constitution  first  suggested  by  Perkin  (Froc,  1896,  12,  191) 
as  a  possible  expression  of  the  constitution  of  camphoric  acid.  Ethyl 
isoamylacetoacetate  was  dissolved  in  ether  and  treated  at  a  low 
temperature  with  potassium  cyanide  and  hydrochloric  acid,  when  ethyl 
a-isoamyl-/3/3-hydroxycyanobutyrate,  Me(CN)C(OH)-CH(C5Hjj)-C02Et, 
was  obtained  as  a  thick  oil,  which,  on  hydrolysis  with  alcohol  and 
hydrochloric  acid,  yielded  as  principal  product  methylhydroxyisoamyl- 

Me-C(OH)-CO. 
succinimide,  ^,  -rr    .  Att     .po-^-^^  (™*  P'  ^^4°.) 

This  substance,  when  boiled  with  sodium  carbonate,  is  first  con- 
verted into  the  corresponding  amide,  which  crystallises  from  water 
and  melts  at  183°,  and  then  into  aa-methylhydroxy-a'-isoamylsuccinic 

acid,  n       ^        -    ,  which  melts  at  66°,  and  yields  a  silver  salt 

of  the  formula  CjoH^gOgAg^.  As  this  acid  has  the  constitution  repre- 
sented by  the  formula  given  at  the  commencement  of  this  abstract, 
experiments  were  next  made  with  the  object  of  eliminating  water  in 
such  a  way  as  to  obtain  a  saturated  acid  of  the  same  composition  as 
camphoric  acid,  but  without  success.  When  the  acid  is  subjected  to 
distillation,  water  is  eliminated  and  an  oil,  distilling  at  260°,  is  ob- 
tained, which,  after  careful  investigation,  has  been  found  to  be  methyl- 

Me-C-CO^ 
isoamylmaleic  anhydride,  p  tt    .  p.n(^x^^-      -^ ^"^  anhydride  dissolves 

in  potash  solution,  but  on  acidifying,  the  anhydridoj  and  not  th€  acid, 

separates,  a  behaviour  which  is  exactly  similar  to  the  case  of  xeronic 

Vt'  C'f'O  T-T 
acid,         II        -    ,  which,  when  set  free  from  its  salts,  is  obtained  in 
EfC-COaH 

the  form  of  its  anhydride. 
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The  solution  of  methylisoamylmaleic  anhydride  in   benzene   gives, 

with  aniline,   the   anil  C^gH^gOoiSI",   which    crystallises    from    methyl 

alcohol  and  melts  at    70°.     When   the    anhydride    is    reduced    with 

.hydriodic    acid    and    phosphorus,    it    yields    a    mixture    of    cis-   and 

Me CH-CO.,H 

^raw«-methylisoamylsuccinic     acids,     ^^  ^    •rH-fOTT'  ^^^  former  of 

which  melts  at  92°  and  the  latter  at  142°  (see  following  abstract). 

Ethyl  isoamylacetoacetate  is  readily  reduced  by  sodium  amalgam,  form- 
ing a-isoamyl-/?-hydrosybutyric  acid,  Me-CH0H-CH(C5Hii)'C0oEt, 
a  thick  oil,  which,  on  distillation,  decomposes  with  elimination  of 
water  and  formation  of  a-isoamylcrotonic  acid,  Me*CH;C(C3H^j)'C02H 
(b.  p.  240°).  That  ring-formation  had  not  taken  place  in  this  case 
was  shown  by  the  fact  that  the  acid  obtained  is  unsaturated,  and, 
on  oxidation,  yields  isobutylacetic  acid,  C-Hj^COoH.  "When  isoamyl- 
acetone,  C^Hjj'CHo'CO'Me,  is  treated  with  hydrocyanic  acid  and  the 
product  hydrolysed,  a  small  quantity  of  a-hydroxy-/3-isoamyliso- 
butyric  acid,  C.Hi^-CH2-C(0H)(Me)-C0oH,  is  formed,  which  melts 
at  66°,  and  is  isomeric  with  the  isoamylhydroxybutyric  acid  mentioned 
above. 

90.  '•  Methylisoamylsuccinic  acid.   I."    By  W.  Trevor  Lawrence. 

The  author  is  preparing  methylisoamylsuccinic  acid  in  large  quanti- 
ties, in  order  to  obtain  from  it,  if  possible,  by  oxidation  or  bromination 
and  subsequent  splitting  off  of  water  or  hydrogen  bromide  respectively, 
.an  acid  possessing  the  constitution  of  camphoric  acid  (see  preceding 
abstract)  suggested  by  Perkin  in  1896,  and  independently  in  1897  by 
Bouveault  {Bull.  Soc.  Chim.,  iii,  17,  990)  ;  this  paper  contains  only 
such  results  as  contirm  those  of  Auden,  Perkin,  and  Rose. 

When  ethyl  a-methyl-a'-cyansuccinate,  isoamylbromide,  and  sodium 
ethylate  are  heated,  in  molecular  proportions,  and  the  product  of  the 
condensation  distilled  under  diminished  pressure,  ethyl  a-methyl- 
a'-cyan-a'-isoamylsuccinate,  C0oEtC(C5H^j)(CN)'CH(Me)C0oEt,  is 
obtained  (b.  p.  182°,  30  mm.),  which,  on  hydrolysis  with  alcoholic 
potash,  gives  after  acidifying,  a  semi-solid  acid  mass,  probably  con- 
sisting of  the  cyansuccinic  acid.  A  similar  acid  was  atso  prepared  as 
follows  : 

Isoamylacetic  acid  is  converted  by  bromine  and  phosphorus  penta- 
bromide  into  the  ^acid  bromide  of  a-bromisoamylacetic  acid,  which, 
with  alcohol,  gives  ethyl  a-bromisoamylacetate,  C5HjjCHBr(C0oEt), 
(b.  p.  146°,  65  mm.);  this  condenses  with  ethyl  sodiocyanacetate  to 
form  ethyl  a-cyan-a'-iscamylsuccinate  (b.  p.  196°,  35  mm.). 

Ethyl  a-cyan-a'-isoamylsuccinate,C02Et-CH(CN)-CH(C5Hii)(C02Et), 
is  converted  into  isoamylsaccinic  acid,  (C02H)'CH./CH(G5Hj^)C02H, 
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(m.  p.  76°),  on  hydrolysis,  and  is  identical  with  the  acid  obtained  by 
Fittig  and  Schirmacher  (Annalen,  1898,  304,  295) — on  treatment  with 
methyl  iodide  and  sodium  ethylate,  it  is  converted  into  ethyl  a-cyan- 
a-methyl-a'-isoamylsuccinate,C02Et-C(CN)(Me)-CH(C5Hii)C02Et,(b.p. 
185°,  30  mm.),  which,  on  hydrolysis,  gives  a  similar  cyansuccinic  acid 
to  the  one  mentioned  above. 

Both  of  these  cyan-acids  give,  on  hydrolysis,  a  mixture  of  trans- 
and  cis-methylisoamylsuccinic  acids,  CO^H*  CH(Me)'CH(C5H^^){C02H), 
which  may  be  separated  either  by  distillation  in  a  current  of  steam,  in 
which  the  cts-acid  is  volatile,  or  by  means  of  ligroin,  in  which  the 
^rans-acid  is  insoluble. 

fo*aws-Methylisoamylsuccinic  acid  crystallises  from  benzene  or  hot 
water  in  prisms  (m.  p.  141 — 142°),  and  is  converted  by  acetyl  chloride 
into  the  anhydride  (b.  p.  170°,  25  mm.). 

cis-Methylisoamylsuccinic  acid  is  not  easily  recrystallised  ;  it  is 
obtained  from  the  pure  anhydride  as  a  crystalline  powder  (m.  p.  93°)  ; 
the  anhydride  is  obtained  as  an  oil  (b.  p.  187°,  50  mm.)  by  the  action 
of  acetyl  chloride.     The  anil  melts  at  116°. 

This  anhydride,  heated  with  bromine  and  chloroform  in  a  sealed  tube 

for    ten   hours,     is     converted     into    /3-isoamylcitraconic    anhydride, 

O.H„C— CO. 

,^  U nry^^i  ^^  oil  (b.  p.   170°,  50  mm.);  the   free  acid  does  not 

appear  to  exist. 

On  treatment  with  aniline,  the  anhydride,  which  reduces  perman- 
ganate in  tbe  cold,  is  converted  into  the  characteristic  anil,  which 
crystallises  from  methyl  alcohol  in  needles,  (m.  p.  71°). 


91.  "Condensations  of  anhydracetonebenzil  and  its  analogues  with 
aldehydes."  By  Francis  R.  Japp.,  F.R.S.,  and  Alexander  Findlay, 
M.A.,  B.Sc. 

The  authors  find  that  anhydracetonebenzil  (diphenylcyclopentenolone) 
and  benzaldehyde  interact  in  presence  of  alcoholic  potash  according 
to  the  equation 

Ph-  C CH^  ^  Ph-C=CH^CO 

Ph-  C(OH)-  CH.^     ^^ "^  ^^^' ^^^  " -^2^  "^  Ph- C(OH)  •  C=:CHPh 

Beii2vliJeneanliydracetone- 
benzil  (m.  p.  230°). 

In  like  manner,  by  acting  on  anhydracetonebenzil  with  cuminalde- 
hyde,they  obtained  ciiin}jlideneanhi/dracetonebenzil,^.^-.li^fi^{TCi.  p.  148°); 
and  with  cinnamaldehyde,  cinnamylideneanhTjdracetonehenzil,  CggHjoOg 
(m.  p.  222°). 

By  reduction  with  hydriodic  acid,  benzylideneanhydracetonebenzil 


'">.pX'-",    instead     of     the    alternative    constitution 
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yields  a  compound  Co^HjgO  (m.  p.  182°) — probably  a  henzylidene- 
diphenylcyclope  ntenone. 

The  authors  have  applied  the  interaction  with  benzaldehyde  to 
determining  the  constitution  of  the  monosubstitution  derivatives  of 
anhydracetonebenzil,  in  which  there  is  a  doubt  as  to  whether  the 
substitution  occurs  in  the  CH-  or  in  the  CH.,-group.  The  con- 
densation cannot  occur  except  in  the  case  of  derivatives  containing 
the   CHg-group    intact.      Thus    Japp    and    Lander    assigned   to    the 

Ph-  C  -CH^ 

monalkyl  derivatives  the  formula  p,A/QTTxpTTr>'J^CO,  and  in  accord- 
ance with  this,  it  was  found  that  amylanhydracetonebenzil  does  not 
interact  with  benzaldehyde.  On  the  other  hand,  a-anhydrobenzil- 
Ijevulic  (a-anhydracetonebenzilethyloic)  acid,  in  accordance  with  the 
formula  ascribed  to  it  by  Japp  and  Murray,  gives  beazylidene-a-anhydro- 

Ph  •  C=^C^CH2-  COoH 
benzillcevulic  acid,  \  /CO  (m.p.214 — 216°).  Anhydr- 

Ph-C(OH)'C=CHPh 
acetonebenzilcarboxylic  acid,    however,    must   have   the   constitution 
Ph-  C  C— CO,H 

Ph-C(OH)-CH,' 

adopted  for  it  by  Japp  and  Lander,  inasmuch  as  it  yields  a  benzylidene 
derivative,  CosH^jgO^  (m.  p.  about  24-5°). 
Anhydracetonebenzil  and  benzil    interact   in  presence    of  alcoholic 

Ph-C==CH. 
potash  to  form  an  aklol  condensation  compound,  pv,.p/r)Xj\.rH-^^^ 

Ph-CO-C(OH)-Ph 
(m.  p.  200°),  identical  with  anhydracetonedibenzil,  previously  obtained 
by  the  condensation  of  acetone  with  excess  of  benzil  {Trans.,  1885,  47, 
33).  The  hitherto  unknown  constitution  of  anhydracetonedibenzil  is 
thus  ascertained. 


92.  "  Triphenyloxazolone. "    By    Francis   R.    Japp,     F.R.S.,     and 
Alexander  Findlay,  M.A.,  B.Sc. 

By  the  action  of  cold  concentrated  sulphuric  acid  on  a  mixture  of 
benzonitrile  and    benzilic  acid,  the   authors  have   obtained  triphenyl- 

cxazolone     (triphenylketodihydro-oxazole),       Ph  •  CN  -f    i  ^       '      -=■ 

CO9H 

Q CPh 

Ph*  C<^         I       -  -f-  H^O.     It  crystallises  in  large,  transparent  rhombs 

melting  at  136°.  At  the  same  time,  henzimidoxydiphenylacetic  acid, 
Ph-C(NH)'0-CPho-CO,H,  is  formed,  which  is  deposited  from  its 
solutions  in  prisms  or  plates  melting  at  lOO"'. 

Heating  with  acetic  anhydride  converts  the  acid  into  the  oxazolone, 
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whilst  boiling  with  dilute  potash  transforms  the  oxazolone  into  a- 
salt  of  the  acid. 

When  the  acid  is  heated  with  strong  potash,  it  parts  with  carbon 
dioxide,  and  yields  benziviidohenzhydrylic  oxide,  Ph*C(NH)*0'CHPh2. 
(needles,  m.  p.  172 — 173°).  The  constitution  of  the  latter  compound 
was  proved  by  its  synthesis  from  benzonitrile  and  benzhydrol  under 
the  influence  of  gaseous  hydrogen  chloride.  It  thus  belongs  to  the 
class  of  imido-ethers  described  by  Pinner  and  Klein  {Ber.,  1877,  10, 
1889). 

Both  the  oxazolone  and  the  acid,  when  boiled  for  a  few  minutes 
with  fuming  hydriodic  acid,  yield  benzamide  and  diphenylacetic  acid. 
Under  the  same  conditions,  benzimidobenzhydrylic  oxide  gives  di- 
phenylmethane  in  place  of  diphenylacetic  acid. 

None  of  the  other  nitriles  and  o-hydroxy-acids  with  which  the 
authors  experimented  yielded  compounds  corresponding  with  the 
foregoing. 

93.  '•Interaction  of  phenanthraquiuone.  acetophenone,  and 
ammonia."  By  Francis  R.  Japp,  F.E.S.,  and  Andrew  N. 
Meldrum,  B.Sc. 

Japp  and  Streatfeild  showed  (Trans.,  1882,  41,  270)  that  phenanthra- 
quinone,  acetone,  and  ammonia  interact  according  to  the  equation 
C^^HgO., +  C3HgO  +  ]Si'H3  =  C^;Hi-iS'02  +  H20,    and   to    the    compound 

thus   formed   the   constitution      i  "^    ^   n       '        ^  was     assigned 

C^H^-CINH  ^ 

by  Japp  and  Miller  (Trans.,  1885,47,  12).     The  results  of  the  present- 

^.     ,.       ,  ,      ,,  ,.,  ,.      QH,-C(NH,)-CH2-Ac 

investigation,  however,  render  the  constitution   i  ^    *   p        -'         ^       , 
*  C,,H,-CO 

0       4 

analogous  to  that  of  diacetonamine,  more  probable.  The  compound 
may  be  named  acetonylamino2)henanthrone. 

Thus  the  authors   find  that  phenanthraquinone,   acetophenone   and 

C  IT  'CO 

alcoholic    ammonia   interact    according    to    the   equation     i^    *   i     + 

^  ^  CgH.-CO 

2CH./C0-Ph  +  2NH,  =  C6H4-C(NH2)-CH2-CO-Ph     ^h  n,  yielding  di- 

^     CeH4-C(NH2)-CH2-CO-Ph  ^      "^ 

phetiacyldiaminodihi/d/'ophenanthrene,  which  crystallises  in  colourless, 

silky  needles,  and  decomposes  about  150'^  without  showing  a  definite 

melting  point.     It  is  evident  that  a   constitution   analogous   to  that 

ascribed  by  Japp  and  Miller  to  the  acetone-ammonia  derivative  of 

phenanthraquinone  is  not  possible  in  the  case  of  this  compound. 

The   acetophenone-ammonia  derivative   is  hydrolysed    by   aqueous 

T         -A  r       ^     n  .•        aH,-C(NH2)-CH„-C0-Ph  ^ 

oxalic  acid  according  to   the    equation     i"       1  "  + 

^  CeH4-C(NH2)-CH2-CO-Ph 


1C7 


2H2O  =  C6H4-C(OH)-CH2-CO-Ph  ^  QH^.cQ.pi^  ^  2NH3,       yielding 

CgH^'CO 
phenacylhydroxi/pJienaiithrone    {acetophenone2iheiianthraquinone),    which 
crystallises    in   small    prisms    or    six-sided    plates    melting,   with    de- 
composition, at  125 — 130°. 

By  the  interaction  of  phenanthraquinone,  acetophenone,  and  aqueous 

J  1      ■       1         ,1  C6H,-C(NH„)-CH/C0-Ph 

ammonia,  plienacylaminoijmnanthrone,    1  °    *   n        ^'        ^  ,  an- 

CgH^'CO 
alogous  to  the  acetone-ammonia  derivative,  was  obtained.  It  crystal- 
lises in  minute,  colourless,  six-sided  plates  melting  about  160°  ^vlth 
decomposition  and  evolution  of  gas.  A  substance,  apparently  identical 
with  the  foregoing,  was  obtained  by  the  action  of  ammonia  on 
phenacylhydrosyphenanthrone.  J 

The  ease  with  which  these  compounds  break  up  into  their  generating 
substances  renders  a  detailed  study  of  their  constitution  impossible. 

Other  ketones,  such  as  methyl  ethyl  ketone  and  diethyl  ketone, 
appeared  to  interact  in  a  similar  manner  with  phenanthraquinone  and 
ammonia ;  but  it  was  found  impossible  to  obtain  the  resulting  com- 
pounds in  a  state  of  purity. 

94.  "  Furfuran  derivatives  from  benzoin  and  phenols."     By  Francis 
E.  Japp,  F.E.S.,  and  Andrew  N.  Meldrum,  B.Sc. 

By  the  action  of  cold,  concentrated  sulphuric  acid  on  a  mixture  of 
benzoin  and  phenol,  Japp  and  "SYadsworth  {Trans.,  1890,  58,  965) 
obtained  paradesylphenolsulphonic  acid,  from  which,  by  hydro- 
lysing  it  with   strong  hydrochloric   acid    at    150*^,    paradesylphenol, 

I         "^    •*  (1:4:),  was  prepared. 

The  authors  find  that,  by  heating  a  mixture  of  benzoin  and  phenol 
with  sulphuric  acid  of  73  per  cent,  strength,  the  foregoing  condensa- 
tion occurs  without  subsequent  sulphonation  of  the  resulting  com- 
pound, and  an  excellent  yield  of  paradesylphenol  is  obtained.  The 
various  condensations  described  in  this  note  were  effected  by  means  of 
a  sulphuric  acid  of  this  strength. 

If  the  desyl-group  were  to  take  up  the  ortho-position  towards  the 
hydroxyl  of  the  phenol,  it  is  evident  that,  by  a  further  elimination  of 
water,  a  furfuran  derivative  might  be  formed  ; 


,    — CH-Ph  /    \ C-Ph        ,       „^ 

I  =11  -f-      HoO. 

-OH  CO-Ph  \   A    /C-Ph  ' 


o 


With  phenol  and  benzoin,  no  such  i^eaction  occux'S  ;   the  para-com- 
pound alone  is  formed.     "With  thymol  and  benzoin,  however,  a  mixture 


168 

of  desylthymol  and  cymodiphenylfurfuran  is  obtained.  In  the  case  of 
resorcinol  and  of  quinol,  either  one  or  two  diphenylfurfuran  groups 
may  be  introduced.  With  phloroglucinol,  only  the  compound  con- 
taining three  such  groups  was  obtained. 

The  following  compounds   have  been  prepax'ed  :   (1)  From  thymol 

and     benzoin.      Desylthymol,   '^^'^'^'^,^2{'^^^){^z^':)Q^_      Lamina 

"^     ^  Ph-CO 

melting  at  126°.     The  acetyl  derivative  forms  needles  melting  at  110°. 
The  position  of  the  desyl  group  in   desylthymol  is   uncertain,  except 
that  it  is  not  adjacent  to  the  hydroxyl  group.      Cymodiphenylfurfuran, 
Me 

/    \ P'Ph 

j  n        .     Slender  needles  melting  at  115—116°.     (2)  From 

C3H7  0 

resorcinol        and        benzoin.  Metahydroxyhenzodiphenylfurfuran, 

CgH3(0H)<^Q '_\        .     Slender  needles,  with  satiny  lustre,  melting 

at  11 7  •5°.  The  acetyl  derivative  crystallises  in  slender  prisms,  melt- 
ing at  1 1 7°.  The  practical  coincidence  in  the  melting  points  of  these  two 
substances  is  anomalous.  They  differ  greatly  in  their  other  physi- 
cal properties.      Metahenzotetraphenyldifmfuran,  CgH^f^    ^'  1         j 

Slender  needles,  melting  at  217 — 219°.  Solutions  show  a  violet 
fluorescence.  Two  constitutions,  between  which  it  is  at  present 
impossible  to  decide,  might  be  assigned  to  each  of  these  derivatives. 
Isomeric  forms  were  not  observed.     (3)  From  quinol  and  benzoin. 

Parahydroxylenzodiphenylfurfuran,        \        \  n  ^".      Flat  needles, 


O 
melting  at  158 — 160°.  The  acetyl  derivative  forms  laminfe  melting 
at  137°.  Parahemotetraphenyldifurfuran,  Cg^HooO.,.  Constitution 
analogous  to  that  of  the  corresponding  resorcinol  derivative.  Only 
one  of  the  two  possible  isomerides  observed.  Needles  melting  at 
278°,  Solutions  strongly  fluorescent;  crystals  slightly  so.  (4) 
From     phloroglucinol     and     benzoin.       Benzohexaphenyltrifurfuran, 

Cg(  Q '_\         j  .     Slender  needles,  melting  at  360°. 

The  foregoing  work  was  completed  last  year,  before  the  publication 
of  Graebe's  investigation  of  benzoin  yellow  {Ber.,  1898,  31,  2975),  in 
which  it  is  shown  that,  by  the  action  of  sulphuric  acid  on  a  mixture 
of  benzoin  and  gallic  acid,  a  compound  containing  a  diphenylfurfuran 
group  is  formed. 


IGO 


95.  "  Interaction  of  benzoin  with  phenylenediamines."     By  Francis 

R.  Japp,  F.R.S.,  and  Andrew  N.  Meldriun,  B.Sc. 

By  heating  benzoin  with  aniline  and  a  little  aniline  hydi'ochloride, 
Japp  and  Murray  {Trans.,  1894,  65,  892)  obtained  2' :  3'-diphenylindole. 
The  desylanilide,  Ph-CO-CH(NH-Ph)-Ph,  which  is  formed  in  the  first 
instance,  parts  with  water,  under  the  influence  of  the  hydrochloric 
■acid,  yielding  the  indole.  The  authors  have  now  studied  this  reaction 
with  the  phenylenediamines,  in  order,  if  possible,  to  obtain  the  corre- 
sponding benzodipyrrhole  derivatives.  Only  in  the  case  of  meta- 
phenylenediamine,  however,  did  the  reaction  take  place  in  the  desired 
sense. 

Benzoin,  heated  with  metaphenylenediamine  and  a  little  of  its  hydro- 
chloride,    gave     tnetahenzotetraphenyldipyrrhole,    Q^J^^j '  i         \  , 

which  forms  slender  needles  melting  at  282°.  Two  constitutions  are 
possible  for  this  compound,  and  at  present  there  is  apparently  no 
means  of  deciding  between  them.  Substituting  paraphenylenediamine 
and  its  hydrochloride  for  the  meta-compounds  in  the  foregoing  reaction, 
hidesylparaplienylenediamhie^  C^H^(NH*CHPh*C0'Ph)2,  was  obtained 
in  the  form  of  bright  yellow,  minute  laminse  melting  at  257°.  It 
yields  a  diacetyl  derivative  crystallising  in  slender,  colourless  needles 
melting  at  279°.  By  heating  either  bidesylparaphenylenediamine  or 
its  diacetyl  derivative  with  zinc  chloride,  or  by  heating  benzoin  with 
paraphenylenediamine  hydrochloride  alone,  indications  of  the  forma- 
tion of  a  benzodipyrrhole  derivative  were  obtained ;  but  the  compound 
was  not  formed  in  quantity  sufficient  to  admit  of  its  purification. 
By    heating    benzoin    with    orthopheuylenediamine    hydrochloride, 

phenylbenzimidazole,   Q^^<^_^^Q''£h,    was    obtained,  the   benzoin 

molecule    breaking    up    in    the    process.      Benzoin    and    free    ortho- 
phenylenediamine,   on   the   other    hand,   yielded    diplienylquinoxaline, 

NIC-Ph 
CgH4<^-j^.i.pi  ,    oxidation    taking   place    during   the    process.      The 

formation  of  the  latter  compound  in  this  reaction  had,  as  we  after- 
wards found,  been  already  observed  by  0.  Fischer  {Ber.,  1891,  24,  720). 

96.  "  The  condensation  of  ethyl  salts  of  acids  of  the  acetylene  series 
with  ketonic    compounds."      By    Siegfried   Ruhemann   and   A.  V. 

Cunnington. 

The  substitution  products  of  ethyl  phenylpropiolate,  e.g.,  ethyl 
;;-nitrophenylpropiolate,  on  treatment  with  sodium  ethoxide,  yield,  with 
ethyl  acetoacetate  and  ethyl  benzoylacetate  respectively,  the  nitro- 
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substituted  cyclic  compounds  corresponding  to  the  a-pyrone  derivatives- 
previously  described.  The  homologues  of  ethyl  acetoacetate,  however, 
on  treatment  with  ethyl  phenylpropiolate  and  sodium  ethoxide,  give 
rise  to  a  mixture  of  compounds  which  the  authors  were  unable  to 
separate  by  fractional  distillation.  The  a-pyrone  derivatives  obtained 
from  /8-diketones,  like  those  from  ethyl  salts  of  /8-ketonic  acids,  can 
be  transformed  into  pyridine  derivatives.  Thus  diphenylaceto-a-pyrone 
CH— COH 

yields  PhC^  \n   (m.  p.  255°).     The  intermediate  product  of 

CAc=:CPh 
this    reaction,    i.e.,    the    ethyl    salt,    C02Et-CH:CPh-CAc:CPh(NH2) 
(m.  p.  161 — 162°),  was  isolated. 

It  was  further  found  that  ethylamine,  like  ammonia,  yields,  with 
a-pyrone  derivatives,  additive  compounds  with  two  molecules  of  the 
amine.  The  behaviour  of  ethyl  acetylenedicarboxylate  differs  from 
that  of  ethyl  phenylpropiolate  towards  the  ethyl  salts  of  benzoylacetic 
and  acetoacetic  acids.  In  these  cases,  a-pyrone  derivatives  are  not 
produced,    but    compounds    which    are    most    probably    trimethylene 

COaEt-CH-CH-CO.Et 
derivatives,  such  as  \/^  ,  a  yellow  oil  with  green 

Bz-C-CO,Et 

CO.Ef  CH-CH-  COgEt 
fluorescence,  b.  p.  236 — 237°  at  11  mm.,  and 

a  colourless  oil,  b.  p.  186 — 187,  at  13  mm. 


Ao-C-COjEt 


97.     "  Dextro-ac-tetrahydro-^-naphthylamine.'"     By  William 
Jackson  Pope. 

The  only  amido-derivative  of  tetrahydronaphthalene  which  has 
previously  been  resolved  into  optically  active  components  is  ac-1  :  4'- 
tetrahydronaphthylenediamine  ;  this  base  was  resolved  by  Bamberger 
{Ber.,  1890,  23,  291)  by  crystallising  its  acid  tartrates. 

On  adding  a  solution  of  half  a  molecular  proportion  of  ammonium 
dextro-a-bromocamphorsulphonate  to  a  hot  aqueous  solution  of  syn- 
thetic ac-tetrahydro-;8-naphthylamine  hydrochloride,  and  allowing  to 
cool,  a  copious  separation  of  dextro-c(c-tetra/njdro-(3-napht/ii/lamine 
dextro-a-hromocamphorsulphonale,  CjQHj^NHo,C],|Hj^BrOS03H,  occurs  ; 
this  salt  is  very  sparingly  soluble  in  water,  but  crystallises  from  a 
mixture  of  alcohol  and  acetone  in  long,  colourless  needles  melting  at 
185 — 187°,  and  in  a  5  per  cent,  solution  in  absolute  alcohol  has  the 
specific  rotation  [a]D=  -t- 78°. 

ch-ch:c-ch2-ch2 

Dextro-ac-tetrahydro-j3-naphthi/Iamine,     rju-.njT'C'CH  'CH-NH'   ^^ 


171  : 

obtained  as  a  colourless  oil  on  treating  its  dextrobromocamphor- 
sulphonate  with  soda,  extracting  repeatedly  with  ether,  and  distilling 
under  reduced  pressure.  It  has  the  specific  rotation  [a]D=+31°  at 
15°  in  a  16  per  cent,  solution  in  benzene.  The  dextrocamphorsul- 
2)honate,  CjoH^^NHojC^QH^^OSOgH.  obtained  by  treating  the  dextro- 
base  by  Reychler's  dextrocampLorsulphonic  acid,  separates  from 
aqueous  solution  in  large,  very  lustrous,  transparent  crystals  melting 
at  215 — 216°;  it  has  the  specific  rotation  [a]D=  +43-5°  in  a  2  per 
cent,  aqueous  solution. 

98.  "The  resolution  of  racemic  tetrahydroparatoluquinaldine  into 
its  optically  active  components."  By  William  Jackson  Pope  and 
Edmund  Milton  Rich. 

The  authors  have   obtained   racemic  tetrahydroparatoluquinaldine, 

CMe-CH:C-CH./CH,        ■,        -,     ,  -i   k    n    i  a  ath.. 

II  I         -    I     -^     ,  described   as  an   oil  by  Doebner  and  Miller 

CH-CH:C-NH-CHMe 

{Ber.,  1883,  16,  2464),  as  a  colourless,  crystalline  substance  melting 
at  32°.  It  separates  in  large,  transparent  crystals  from  solution  in 
light  petroleum,  and  is  almost  odourless.  The  racemic  hydrochloride 
crystallises  in  magnificent  prisms  melting  at  171 — 173°.  Racemic 
henzoylietrahydropafratoluquinaldine,  C^-^Hj^NCOPh,  separates  from  its 
solution  in  acetone  in  large,  colourless  crystals  melting  at  103 — 104°. 
On  adding  half  a  molecular  proportion  of  ammonium  dextro-a-bromo- 
camphorsulphonate  in  aqueous  solution  to  a  solution  containing  one 
molecular  proportion  of  racemic  tetrahydroparatoluquinaldine  hydro- 
chloride, Icevotetraltydroiiaratoluquinaldine  dextro-a-bromocaviphorsul- 
phoiiate,  Cj^H^r,N',C^()H^^BrOS03lI,  separates  as  an  oil  which  soon 
solidifies ;  it  crystallises  from  dilute  alcohol  in  colourless  needles 
melting  at  195 — 196°.  LcevotetrahydroiMratoluqvAnaldine,  C^^HjjN,  is 
obtained  as  a  colourless,  crystalline  mass  on  treating  its  dextrobromo- 
camphorsulphonate  with  dilute  soda.  It  separates  from  its  solution 
in  light  petroleum  in  long,  colourless,  transparent  prisms  melting  at 
52 — 53°  having  a  scarcely  perceptible  quinoline-like  odour  ;  in  a  2  per 
cent,   solution  in  benzene  at  21°,  it  has   the  specific  rotation  [a]D  = 

-80-9°  and  the  molecular  rotation  [M]d=  - 130-2°.  The  hydro- 
chloride crystallises  in  magnificent,  colourless  crystals  melting  at 
192 — 194°,  and  in  a  2  per  cent,  aqueous  solution  at  18°  has  the 
specific   rotation  [a]D=  -  68'7°  and  the    molecular  rotation  [M]n  = 

-  135  "3°.  Benzoylloivotetrahydroparatoluquincddine,  0|j^H^^NCOPh, 
crystallises  from  alcohol  in  colourless  prisms  melting  at  100 '5°  ;  in  a 
2  per  cent,  solution   in  benzene  at   18°,  it   has   the   specific  rotation 

[a]D= +228-8°  and  the  molecular  rotation  [M]i,-  +  606-4^  Tetra- 
hydroparatoluquinaldine    is     homologous    with    the    tetrahydroquin- 
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aldine  recently  resolved  by  Pope  and  Peachey  {Proc,  1899,  15,  124), 
and  the  two  bases  exhibit  interesting  relationships.  Thus  dextro-a- 
bromocamphorsulphonic  acid  in  both  cases  separates  the  Isevo-base 
from  the  externally  compensated  mixture.  Further,  in  2  per  cent, 
solutions  in  benzene,  the  Isevo-bases  have  the  same  molecular  rotation, 
viz.,  [M]j3=  -  1.30-2°  Again,  on  benzoylating  the  Isevorotatory  bases, 
dextrorotatory  benzoyl  derivatives  are  obtained,  and  these  have  nearly 
the  same  molecular  rotations  in  solution  in  benzene. 


99.  "  Isomeric  salts  of  hydrindamine  containing  pentavalent  nitrogen." 
By  Frederic  Stanley  Kipping,  D.Sc,  FK.S. 

The  base,  a-hydrindamine,  prepared  by  reducing  the  oxime  of 
a-hydrindone  (Konig,  Inaug.  Diss.  Leipzig,  1889  ]  Kipping  and  Revis, 
Trans.,  1897,  71,  238),  combines  with  bromocamphorsulphonic  acid 
yielding  unequal  quantities  of  two  hydrated  salts  which  can  be  sepa- 
rated by  fractional  crystallisation.  After  having  been  dried  at  100°, 
the  more  sparingly  soluble  salt  melts  at  about  150",  the  more  readily 
soluble  one  at  about  130°  j  both  compounds  have  the  composition 
C9HjiN,CioHi^BrO-S03H. 

Although  a-hydrindamine  contains  an  asymmetric  carbon  atom,  and 
might,  therefore,  be  expected  to  afford  two  salts  under  these  con- 
ditions, the  base  regenerated  from  either  of  these  salts  by  steam 
distillation  with  barium  hydrate  is  optically  inactive;  the  base  thus 
regenerated  also  gives  a  hydrochloride  and  a  benzoyl  derivative  identical 
in  ordinary  properties  with  the  corresponding  compounds  prepared 
directly  from  the  original  externally  compensated  base.  It  appears, 
therefore,  that  fractional  crystallisation  of  the  salt  formed  with  bromo- 
camphorsulphonic  acid  does  not  effect  a  resolution  of  externally  com- 
pensated hydrindamine,  although  this  acid  has  been  successfully 
employed  by  Pope  and  Peachey  {Proc,  1899,  15,  124)  for  the  separa- 
t  ion  of  the  optically  isomeric  tetrahydroquinaldines. 

When,  moreover,  the  base  regenerated  from  one  ©f  the  isomeric 
salts  is  treated  with  bromocamphorsulphonic  acid,  it  again  yields  a 
mixture  of  the  two  compounds  ;  the  salt  of  lower  melting  point  is  also 
transformed,  partly  or  entirely,  into  the  isomeride  by  evaporation 
with  a  solution  of  hydrindamine. 

The  difference  between  these  two  isomerides  is  not  purely  crystallo- 
graphic,  since  both  compounds  retain  their  specific  properties  on 
repeated  ci'ystallisation  from  water  and  other  solvents  ;  they  have 
also  different  specific  rotations. 

Two  different  salts,  apparently  analogous  to  those  just  described,  are 
also  obtained  when  hydrindamine  is  combined  with  chlorocamphor- 
sulphonic  acid ,  but  these  two  compounds  have  not  yet  been  studied. 
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Hydrindamine  and  Isevoiotatory  cis-Tr-camphanic  acid  [Trans. y 
1896,  69,  943)  also  combine  to  form  two  isomeric  anhydrous 
salts  having  the  composition  C,,Hj^N,CjqH^^04  ;  the  two  compounds 
can  be  separated  by  fractional  crystallisation,  and,  although  very 
similar  in  appearance,  they  differ  in  melting  point  by  about  20^,  the 
more  sparingly  soluble  one  melting  at  about  190°,  the  other  at 
about  170°.  The  base  regenerated  from  one  of  these  salts  appears  ta 
be  inactive,  and  the  isomerism  of  the  two  compounds  seems  to  be  of 
the  same  kind  as  that  of  the  two  salts  of  bromocamphorsulphonic 
acid.  The  more  readily  soluble  cis-7r-camphanate  can  be  converted 
into  the  isomeride  by  evaporation  with  excess  of  a  solution  of  hydrind- 
amine ;  the  specific  rotations  of  the  two  salts  are  apparently  different. 

As  it  is  impossible  at  present  to  arrive  at  any  final  conclusion  as 
to  the  cause  of  the  existence  of  the  various  isomeric  salts  briefly 
described  in  this  note,  only  the  more  important  facts  have  been 
recorded.  It  may  be  noted  also  that  the  assumption,  that  the 
isomerism  is  due  to  the  pentavalent  nitrogen  atom  being  in  a  position 
in  which  its  free  rotation  is  prevented,  explains  some  of  the  facts  ; 
another  possible  explanation  is,  that  autoracemation  of  the  free  base 
occurs  with  great  rapidity,  but  further  experimental  evidence  is 
required  before  either  view  can  be  accepted. 

100.  "  Synthesis  of  phenoketoheptametliylene."      By  F.  Stanley 
Kipping,  D.Sc,  F.R.S.,  and  Miss  L.  Hall. 

In  continuation  of  previous  work  on  the  formation  of  cycloid 
ketones  {Trans.,  1894,  65,  480;  1899,  75,  144),  the  authors  have 
studied  the  action  of  aluminium  chloride  on  phenylvaleric  chloride, 
Ph-CH^-CH2-OH2-CH2-COC],  and  find  that,  under  suitable  con- 
ditions, the  reaction  proceeds  in  accordance  with  the  equation  : 
Ph-[CH,]^-COCl  =  HCl  +  CiiH^oO.  The  product  is  a  ketone,  and  is 
in  all  probability  a  phenoketoheptamethylene  (or  phenoheptaphanone) 
produced  by  an  intramolecular  condensation  exactly  analogous  to 
that  which  occurs  in  the  formation  of  a-hydrindone  and  a-ketotetra- 
hydronaphthalene  from  the  chlorides  of  phenylpropionic  acid  and 
phenylbutyric  acid  respectively  ;  the  relationship  between  the  three 
cycloid  ketones  which  have  now  been  prepared  by  this  reaction  is 
shown  by  the  following  formulise  : 


CH,  CH, 


CO 

a-Hydiindone.       o-Ketotetrahydronaphthaleue.   Phenoketolieptamethylene, 
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PhenoTcetoheptamethjlene  is  a  colourless  liquid  having  an  odour  very 
like  that  of  peppermint ;  it  is  volatile  in  steam  and  only  very 
sparingly  soluble  in  water.  Phenoketoheptamethylene  semicarhazone, 
prepared  in  the  usual  manner,  crystallises  in  glistening  plates 
melting  at  about  219°;  it  is  decomposed  by  dilute  sulphuric  acid, 
the  ketone  being  regenerated.  The  analysis  of  this  compound  gave 
C  =  664,  H  =  7'2,  the  numbers  demanded  by  theory  for  Cj^HjjNgO 
being  C  =  6G'4,  H  =  6'9  per  cent.  As  the  new  ketone  contains  a 
closed  chain  of  seven  carbon  atoms  attached  to  the  benzene  nucleus, 
and  is  the  first  compound  of  this  kind  which  has  been  obtained,  the 
authors  are  making  further  experiments  to  confirm  their  views  as  to 
its  constitution,  and  are  also  investigating  its  derivatives. 

101.  "Organic  compounds  containing  silicon."     By  F.  Stanley 
Kipping,  D.Sc,  F.R.S.,  and  Lorenzo  L.  Lloyd. 

Since  the  publication  of  various  papers  by  Polls  {Ber.,  1885,  18, 
1542;  1886,  19,  1012,  1024),  very  little  work  has  been  done  on 
organic  compounds  containing  silicon,  more  especially  as  regards  those 
of  the  aromatic  series  ;  the  authors,  having  recently  taken  up  the 
study  of  soixe  compounds  of  this  kind,  desire  to  record  briefly  a  few  of 
their  results.  In  the  preparation  of  silicon  tetraphenyl  by  the  method 
described  by  Polls  {loc.  cit.),  a  bye-product  melting  at  148°  is  usually 
obtained  in  small  quantities  ;  this  substance  is  triphenylsilicol 
(CgH5)3Si*OH,  and  is  doubtless  identical  with  the  compound  obtained 
by  Polls  by  decomposing  triphenylsilicon  chloride  with  water,  in 
spite  of  the  fact  that  the  melting  point  assigned  to  it  by  Polls  is  only 
139 — 141°.  Triphenylsilicol  crystallises  in  large,  transparent  prisms, 
and  when  boiled  with  acetic  chloride  it  is  converted  into  triphenylsilicyl 
acetate,  (C^H5)3Si'OAc ;  the  last-named  compound  forms  colourless 
prisms  and  melts  at  91 — 92°. 

"When  triphenylsilicol  is  dissolved  in  glacial  acetic  acid  and  the 
solution  warmed  with  a  little  concentrated  nitric  acid,  a  colourless, 
crystalline  substance  is  gradually  deposited  ;  this  product  gave  on 
analysis  results  agreeing  with  those  required  for  triphenylsilicyl  et/ier, 
{CQR^).^S'vO•Si{C^'R^^,  and  as  it  is  also  produced  by  the  action  of 
other  mineral  acids  on  the  alcohol,  there  is  little  doubt  as  to  its  having 
this  constitution.  Triphenylsilicyl  ether  crystallises  from  acetic  acid 
in  colourless  plates  and  melts  at  about  221°. 

It  has  also  been  found  that  silicon  tetrethyl  (silicononane)  (which 
was  prepared  long  ago  by  Friedel  and  Crafts  from  silicon  tetrachloride 
and  zinc  ethyl)  can  be  obtained  by  treating  a  mixture  of  silicon  tetra- 
chloride and  ethyl  bromide  with  sodium ;  this  method  of  preparation 
being  a  comparatively  easy  one,  the  investigation  of  silicon  tetrethyl 
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and  its  derivatives  is  also  being  continued.  The  estimation  of  the 
silicon  in  many  of  those  silicon  compounds  which  volatilise  without 
decomposition  is  best  carried  out  by  heating  in  a  crucible  with 
concentrated  sulphuric  acid  and  weighing  the  residual  silica  ;  although 
this  method  may  not  be  so  generally  applicable  as  that  suggested  by 
Polis  {Ber.,  1886,  19,  1024),  it  gives  very  good  results  in  many  cases 
and  is  very  easily  carried  out. 

102.  "  The  velocity  of  reaction  before  complete  equilibrium,"     By 

Meyer  Wilderman,  B.Sc,  Ph.D. 

The  reactions  investigated  were  the  solidification  of  supercooled 
liquids  and  solutions,  the  separation  of  the  solid  from  the  pure  liquid 
solvent  and  from  its  solutions  {e.g.,  velocity  of  ice  separating  from 
pure  water  and  from  solutions  of  various  salts),  the  separation  of  dis- 
solved substance  from  supersaturated  solutions,  the  melting  of  ]^ure 
solid  solvent  in  the  warmer  liquid  solvent  and  in  solutions,  kc.  The 
reactions  take  place  very  quickly,  some  of  them  lasting  only  15 
seconds.  Advantage  was  taken  of  the  fact  that  the  above  reactions  were 
accompanied  by  an  evolution  or  an  absorption  of  heat,  which  is  directly 
proportional  to  the  amount  of  ice  or  salt  separated.  The  velocity  of 
ice  separation  was  determined  by  the  rate  of  change  of  temperature  in 
the  system.  A  platinum  thermometer  was  used  and  the  deflections  of 
the  galvanometer  were  photographed  on  a  revolving  drum.  The 
author  finds  that  the  following  general  equation  holds  good  for  all  the 

dt 
above  reactions,  -7—  =  CU^  -  t){t  -  t^^+  K),  where  ^0  is  the  temperature 

of  equilibrium,  t^„  that  at  which  the  reaction  is  started,  K  an 
instability  constant.  In  other  words,  the  velocity  of  reaction  at 
the  time  z  is  directly  proportional  to  the  remoteness  from  the  state 
of  equilibrium,  to  the  surface  of  contact  of  the  two  reacting  parts  of 
the  heterogeneous  system,  and  to  the  instability  constant  K.  Hence 
a  supercooled  liquid  or  supersaturated  solution  must  spontaneously 
crystallise  when  a  certain  limit,  indicated  by  K,  is  passed.  From 
the  above  equation,  it  follows  that  complete  equilibrium  is  "  static," 
whilst  incomplete  equilibrium  is  "  dynamic." 

103.  "  The  ultraviolet  absorption  spectra  of  albuminoids  in  relation 

to  that  of  tyrosin."     By  A.  Wynter  Blyth. 

The  author  has  studied  the  ultraviolet  absorption  spectra  of 
egg-albumin,  serum  albumin,  legumin,  casein,  Schrotter's  albumose, 
certain  toxalbumins,  and  tyrosin.  He  comes  to  the  conclusion  that 
the  absorption  band  of  ordinary  albumin  is  identical  with  that  of 
tyrosin.     Gelatin,  Schrotter's  albumose,  and  certain  other  albuminoid 
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substances  show  no  band ;  in  these,  tyrosin  is  absent.  The  author 
describes  a  special  cell  facilitating  the  study  of  absorption  spectra. 
A  solid  block  of  quartz  is  cut  into  steps,  the  faces  of  the  steps  and  the 
back  of  the  quartz  being  highly  polished;  the  cell  is  completed  by  a 
quartz  plate  and  glass  ends  ;  in  this  way,  with  one  filling,  successive 
thicknesses  may  be  brought  before  the  slit. 


104.  "  An  explanation  of  the  laws  which  govern  substitution  in  the 
case  of  benzenoid  compounds."  (Third  Notice.)  By  Henry  E. 
Armstrong. 

This  subject  was  dealt  with  somewhat  fully  in  two  communications 
made  to  the  Society  in  1887  {Trans.,  51,  258,  583).  It  was  then 
suggested  that  the  formation  mainly  of  meta-di-derivatives  from  mouo- 
deiivatives  containing  acidic  radicles  is  perhaps  due  to  the  production, 
in  the  first  instance,  of  a  compound  in  which  the  acting  molecule  is 
associated  with  the  acidic  radicle.  The  object  of  the  present  note  is 
to  unreservedly  withdraw  this  hypothesis,  and  to  substitute  what 
is  believed  to  be  a  rational  explanation,  which  has  been  arrived  at  after 
prolonged  study  of  the  subject  with  the  assistance  especially  of  Messrs. 
Berry  and  Lewis. 

Owing  to  the  readiness  with  which  aniline  is  acted  on  by  various 
agents,  a  false  idea  has  been  engendered  as  to  the  influence  of  nitrogen 
on  substitution  :  in  reality,  it  has  a  very  slight  predisposing  power. 
Thus,  although  azobenzene  readily  forms  an  unstable  perbromide,  it  is 
brominated  only  with  difficulty,  and  is  not  easily  acted  on  by  substi- 
tuting agents  generally.  Diazobenzene  perbromide  and  the  diazo- 
sulphonate  from  sulphanQic  acid  manifest  complete  indifference  to 
bromine.  In  point  of  fact,  there  is  little  doubt  that  the  activity  of 
aniline  and  similar  amines  is  the  outcome  of  the  presence  of  hydrogen 
in  the  amino-group  ;  and  it  is  even  probable — as  suggested  in  the  second 
of  these  notices — that  the  formation  of  ortho-  and  para-compounds  from 
primary  and  secondary  amines  is  always  preceded  by  that  of  the  related 
compound  in  which  hydrogen  in  the  amino-group  is  displaced.  A 
similar  argument  i.?  applicable  to  the  phenols,  but  there  is  little  dii-ect 
evidence  of  any  prior  displacement  of  the  hydrogen  of  the  hydroxyl 
group.  In  any  case,  in  the  formation  of  both  ortho-  and  para-compounds 
from  amines  and  phenols,  there  is  reason  to  suppose  that  nitrogen  and 
oxygen  respectively  act  as  attractive  and  also  as  orienting  elements. 

On  the  other  hand,  when  meta-compounds  are  formed  from  amino- 
derivatives,  probably  it  is  because  the  nitrogen  is  so  situated  as  to  be 
both  destitute  of  attracting  power  and  possessed  of  ortho-  and  para- 
inhibiting  power.  Evidence  of  such  inhibiting  power  is  afforded  by 
Miss  Evans's  observation  (Proc.,  1895,  11,  235  ;  1896,  12,  234)  that 
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when  subjected  to  the  action  of  bromine,  dimethylanilineparasulphonic 
acid  yields  a  mono-derivative  which  is  stable  in  presence  even  of  a  large 
excess  of  bromine  at  ordinary  temperatures — a  behaviour  altogether 
different  from  that  of  anilineparasulphonic  acid,  which  is  at  once  con- 
verted into  tribromaniline  on  merely  adding  bromine  to  its  aqueous 
solution. 

When  negative  acid  radicles  are  inti'oduced  into  the  amino-group  of 
aniline,  a  far  greater  effect  is  produced  than  by  positive  radicles.  Thus, 
when  acetylsulphanilic  acid  is  acted  on  by  a  single  molecular  propor- 
tion of  bromine,  at  least  50  per  cent,  of  parabromacetanilide  is 
produced,  and  the  monobrominated  acid  which  is  simultaneously  formed 
yields  practically  nothing  but  dibromacetanilide  when  acted  on  by 
bromine.  The  behaviour  of  benzoylsulphanilic  acid  is  similar  to  that 
of  the  acetyl  acid. 

An  equally  remarkable  effect  is  produced  by  alkylating  phenolpara- 
sulphonic  acid.  Whereas  this  acid  is  converted  with  extreme  facility 
into  the  dibromosulphonate  and  it  is  difficult  to  arrest  the  action  at  any 
earlier  stage,  the  methoxy-,  ethoxy-  and  benzyloxy-acids  prepared  from 
it  yield  a  large  proportion  of  the  monobromophenol  ether  together 
with  monobrominated  sulphonate  when  subjected  to  the  action  of  only 
a  single  molecular  proportion  of  bromine,  and  when  further  acted  on 
the  monobrominated  sulphonates  yield  dibromophenol  ethers.  But 
different  radicles  produce  markedly  different  effects,  the  benzylated 
sulphonate  giving  little  besides  the  bromo-ether,  whereas  the  methyl- 
ated and  ethylated  sulphonate  yield  about  equal  proportions  of 
bromo-ether  and  bromo-sulphonate.  The  corresponding  metacresol 
derivatives  behave  in  a  precisely  similar  way. 

Ortho-  and  para-nitrophenetolsulphonates  also  directly  exchange  the 
sulphonic  group  for  bromine,  no  trace  of  brominated  acid  being  formed  ; 
the  corresponding  phenol  acids  yield  first  a  bromonitro-acid,  and  then 
the  dibromonitrophenol. 

But  phenyl  itself  apparently  exercises  the  greatest  influence  when  it 
takes  the  places  of  the  hydrogen  in  phenol,  phenyl  ether  para-sulphonic 
acid,  Ph'O'CgH^'SOaH,  absorbing  but  a  small  proportion  of  bromine, 
and  without  the  sulphonic  group  being  displaced. 

The  difference  between  an  alkylated  phenol  and  phenol  is  therefore 
similar  to  that  which  obtains  between  dialkylated  aniline  and  aniline, 
and  at  least  as  great  :  the  introduction  of  a  complex  radicle  in  place  of 
aminic  or  hydroxylic  hydrogen,  in  fact,  produces  effects  which  have 
not  been  as  yet  sufficiently  considered. 

In  order  to  produce  meta-derivatives  from  amines,  it  is  necessary  to 
paralyse  as  far  as  possible  the  ordinary  ortho-para-orienting  influence 
of  the  amino-group,  and  to  give  opportunity  for  the  attack  to  take  place 
in  the  nucleus  ;  abundant  evidence  has  been  obtained  that  this  can  be 
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done  in  many  cases.  "When  acetanilide  is  acted  upon  by  sulphonating 
agents,  it  is  initially  converted  into  acetylsulphamic  acid,  i.e., 
sulphamated  ;  but  the  sulphamic  acid  is  very  prone  to  undergo  change 
into  sulphonic  acid,  and  readily  changes  into  ortho-  or  para-sulphonic 
acid,  according  to  the  conditions :  consequently  there  is  little  opportunity 
for  the  sulphamic  acid  to  sulphonate,  and  only  traces  of  meta-acid  can 
be  obtained.  Sulphamated  benzanilide  is  far  more  stable,  however,  and 
it  is  easy  under  appropriate  conditions  to  obtain  a  large  proportion  of 
benzoylmetanilic  acid  by  sulphonating  benzanilide ;  but  the  action 
readily  proceeds  a  stage  further,  the  benzoyl  also  becoming  sulphonated. 
Paracetoluide  and  orthacetoluide,  also  readily  yield  acids  in  which 
the  sulphonic  group  is  meta-  to  the  nitrogen  when  the  conditions  are 
so  chosen  as  to  sulphonate  the  sulphamate  which  is  initially  formed. 
Again,  if  parabromacetanilide  be  cautiously  dissolved  in  strongly 
fuming  acid,  and  the  solution  be  poured  on  ice  and  the  liquid  boiled,  a 
product  rich  in  ortho  acid  is  obtained  ;  but  if  the  sulphonation  be  less 
carefully  conducted,  so  as  to  give  opportunity  for  all  the  sulphamate  to 
sulphonate,  pure  meta-acid  is  eventually  obtained.  Both  2 : 4-  and  2  :  6- 
dibromacetanilide  give  meta-acid  with  far  greater  facility,  the  sul- 
phamate in  these  cases  being  very  insensitive  to  change,  so  that  the 
ortho-acid  is  obtained  from  the  one  and  the  para-acid  from  the  other 
only  by  heating  the  sulphate  of  the  amine  at  about  180°. 

In  the  case  of  phenol,  although  when  depi-ived  of  the  company  of 
hydrogen  oxygen  acquires  marked  inhibitory  powers,  being  destitute 
of  basic  properties,  it  cannot  be  rendered  sufficiently  unattractive  to 
prevent  its  exercising  ortho-  and  para-orienting  power,  consequently 
phenolic  compounds  do  not  yield  meta-derivatives.  But  it  is  very 
noteworthy  that  2  :  6-dibromophenetol  is  converted  into  a  polysulphonic 
acid  with  exceptional  facility,  just  as  dimethyl-  and  diethyl-aniline 
yield,  the  one  a  tetra-,  the  other  a  penta-derivative  when  brominated, 
although  aniline  yields  only  tribromaniline. 

Briefly  stated,  the  view  now  advocated  is  that  in  compounds  which 
ordinarily  furnish  meta-di-derivatives,  the  radicle  (NOg,  COoH,  &c.)  is 
not  only  unattractive  and  possessed  of  little  or  no  ortho-para-orienting 
power,  but  even  exercises  an  inhibiting  influence  on  these  positions  : 
consequently,  when  the  two  elements  of  any  substituting  agent  become 
associated  with  positions  3  and  4  of  the  benzene  nucleus,  separation 
takes  place  from  4  rather  than  from  3,  and  therefore  the  meta-derivative 
is  the  chief  product.  The  very  numerous  points  of  detail  which  require 
discussion  will  be  dealt  with  in  a  paper  in  which  the  results  alluded  to 
in  the  course  of  this  abstract  and  many  othei's  will  be  fully  displayed. 
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105.  "The  colouring  matters   of  dyer's  broom  and  heather."      By 
A.  (j.  Perkin  and  F.  G.  Newbury. 

The  Genista  tinctoria  (dyer's  broom),  a  yellow  dyestuff  formerly  of 
some  importance,  contains  two  colouring  matters,  the  first  identical 
with  the  luteolin  of  weld  {Reseda  luteola),  and  the  second,  a  new 
colouring  matter,  genistein.  The  latter  has  a  composition  corre- 
sponding to  the  formula  C^^H^qOj,  colourless  needles,  and  yields  an 
acetyl  derivative,  Cj^H705(OoB[30)3,  m.  p.  197 — 20 P,  and  a  tetra- 
bromo-compound,  Cj^HgBr^Oj,  colourless  needles  melting  above  290°. 
On  decomposition  with  alkali,  it  gives  phloroglucinol  and  an  acid  of 
the  formula  CgHgOg,  m.  p.  147 — 149°;  this,  with  fused  alkali,  forms 
parahydroxy benzoic  acid,  and  appears  to  be  parahydroxypJienylacetic 
acid.  Genistein  dimethylether ,  colourless  leaflets,  m.  p.  137 — 139°,  is 
insoluble  in  alkaline  solutions,  but  forms  a  monacetyl  derivative  of 
the  formula  Ci^H-03(OCH3),- Ac,  fine  needles,  m.  p.  202—204°. 
A  second  product  of  the  methylation,  formed  in  minute  quantity, 
melts  at  187 — 189°,  and  appears  to  be  isomeric  with  the  above 
ether.  In  dyeing  property,  genistein  closely  resembles  apigenin  and 
vitexin,  and  to  it  the  constitution  of  a  trihydroxyphenylketocumaran, 

(OH)2*CgH2<^p^-^CH*CgH^(OH),    has   been  provisionally  assigned. 

The  colouring  matter  of  Calluaa  vulgaris  (heather)  is  quercetin,  and 
there  is  also  present  a  catechol-tannin  in  small  quantity. 
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The  following  are  the  abstracts  of  papers  received  during  the  vaca- 
tion, and  published  in  the  Transactions  : — 

106.  "  Researches  on  the  alkyl-substituted  succinic  acids.  Part  I. 
Methods  of  preparation."  By  William  A.  Bone  and  Charles 
H.  G.  Sprankling. 

These  acids  may  be  prepared  in  quantity  from  the  ethyl  cyano- 
succinates  produced  by  the  interaction  of  ethyl  cyanacetate  and  the 
esters  of  a-brom-  fatty  acids  {Froc,  1899,  15,  5). 

An  account  is  given  of  the  properties  of  the  ethyl  methylcyano- 
succinates,  the  corresponding  methylsuccinic  acids,  their  characteristic 
anhydrides,  anilic  acids,  and  calcium  salts, 

107.  "  Some  derivatives  of  dibenzyl  ketone."     By  Francis  E.  Francis, 

B.Sc,  Ph.D. 

Following  R.  Schiff's  work  on  the  interaction  of  benzal-aniline 
and  acetoacetic  ester  and  similar  ketones,  three  isomei'ic  addition  pro- 
ducts were  obtained  when  diben/.yl  ketone  was  employed.  The  first 
is  pi'oduced  by  the  action  of  corresponding  amounts  of  the  ketone  and 
benzal-aniline,  the  second  when  the  reaction  takes  place  in  the 
presence  of  traces  of  piperidine,  and  the  third  by  the  action  of  a  trace 
of  sodium  ethoxide  on  either  of  the  addition  compounds  obtained  in  the 
preceding  reactions.  No  colour  reaction  with  ferric  chloride  is  given 
by  either  the  ketone  or  any  of  the  three  isomeric  substances.  Like 
dibenzyl  ketone,  desoxy benzoin  when  treated  with  benzal-aniline, 
gives  three  substances  corresponding  to  the  above,  but,  unlike  it,  it 


182 

gives  a  fourth  with  piperidine,  which  is  much  less  soluble  and  possesses 
a  much  higher  melting  point  than  the  others.  The  oxime  and 
hydrazone,  and  the  compounds  formed  by  the  action  of  ammonia  and 
aniline  on  monobromodibenzyl  ketone,  are  described. 

108.  "  Action  of  light  and  of  oxygen  on  dibenzyl  ketone." 
By  Emily  C.  Fortey,  B.Sc. 

When  dibenzyl  ketone  is  exposed  to  air  in  presence  of  sunlight, 
partial  decomposition  takes  place  with  formation  of  benzaldehyde, 
benzoic  acid,  and  phenylacetic  acid.  After  prolonged  exposure  of  a 
sealed  tube  containing  the  ketone  with  oxygen,  another  reaction  was 
found  to  have  taken  place,  carbon  monoxide  and  toluene  being  produced, 
together  with  a  substance  melting  at  193 — 194°  and  having  a  com- 
position corresponding  with  the  formula  CjgHj,^0.  These  products 
were  also  formed  when  dibenzyl  ketone  was  exposed  in  vacuous  tubes 
or  tubes  filled  with  carbon  dioxide. 

109.  "  The  vapour  pressures,  specific  volumes,  and  critical  constants 
of  hexamethylene."  By  Sydney  Young,  D.Sc,  F.R.S.,  and 
Emily  C.  Fortey,  B.Sc. 

A  specimen  of  hexamethylene  obtained  by  fractional  distillation 
from  Galician  petroleum  was  found  to  solidify,  though  not  completely 
in  an  ordinary  freezing  mixture.  It  was  therefore  still  further 
purified  by  fractional  crystallisation  until  the  melting  point  rose  to 
4-7°.  The  density  of  the  liquid  at  074°  was  0  79675,  b.  p.  80-9°,  at 
760  mm.  The  vapour  pressures,  specific  volumes,  and  critical  con- 
stants were  detei'mined  ;  the  latter  are  :  critical  temperature  =  280'0°, 
critical  pressure  =30252  mm.,  critical  volume  of  a  gram  =  3"659. 

110.  "  The  composition  and  tensions  of  dissociation  of  the  am- 
moniacal  chlorides  of  cadmium."  By  Wm.  R.  Lang,  D.Sc,  and 
Albert  Rigaut. 

This  paper  gives  the  results  of  experiments  on  the  compounds 
formed  by  cadmium  chloride  with  ammonia.  The  compound  formed 
by  the  action  of  liquid  ammonia  at  a  temperature  of  —70°  has 
the  formula,  CdCU,6NH3.  This  substance,  heated  to  100°,  loses 
ammonia  becoming  CdCl2,2NH3,  which  is  extremely  stable  like  the 
corresponding  salt  of  zinc,  and  begins  to  decompose  at  210°,  whilst  at 
360°  decomposition  is  still  incomplete.  By  the  action  of  a  solution 
of  ammonia,  the  diammoniacal  compound  is  always  obtained ;  if  the 
hexammoniacal  and  those  intermediate  are  required,  gaseous  ammonia 
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must  be  passed  into  the  solution.  The  tensions  of  these  compounds, 
at  temperatures  varying  from  0^  to  70°,  were  measured ;  they  show 
that  at  60°  the  hexammoniacal  compound  ceases  to  exist  and,  con- 
sequently, for  the  possible  penta-,  tetra-,  and  tri-ammoniacal  com- 
pounds, temperatures  between  60"  and  100°  must  be  employed. 

111.  "  The  aluminium-mercury  couple.  I.  Action  of  sulphur  chloride 
on  some  hydrocarbons  in  presence  of  the  couple."  By  Julius  B, 
Cohen  and  Frederick  W.  Skirrow. 

It  has  been  shown  by  Hirst  and  Cohen  {Trans.,  1895,  67,  826) 
that  the  action  of  the  aluminium-mercury  couple  closely  resembles 
that  of  aluminium  chloride  (Friedel  and  Crafts,  Ann.  Chim.  Phi/s., 
1884,  [vi],  1,  520).  The  authors  find  that  the  couple  is  capable  of 
wide  application  both  as  a  condensing  agent  and  as  a  halogen  cari-ier. 
Sulphur  chloride  (S^Cl.,)  acts  vigorously  on  the  aromatic  hydrocarbons 
in  presence  of  the  couple  forming  the  disulphides.  Diphenylene 
disulphide,  C^H^!So*CjjH^,  and  ditoluylene  disulj)hide,  C-H^IS2!C;H(5, 
were  prepared  in  this  way. 

Dixylylene  disulphide  yields,  on  distillation,  xylyl  hydrosulphide,  a 
liquid  with  a  low  boiling  point.  The  corresponding  cumene  compound 
forms  a  crystalline  sulphhydrate,  CcH^^SH,  m.  p.  87 — 90°.  A  com- 
pound probably  identical  with  this  is  obtained  from  pseudocumylene 
disulphide  together  with  the  sulphide  (Cc,Hj^)oS,  m.  p.  110 — 111°. 
The  products  obtained  by  the  distillation  of  dicymylene  disulphide 
are  liquid  and  consist  of  a  mixtux'e  of  the  sulphide  and  hydi'osulphide. 
Sulphur  chloride  also  acts  on  heptane  in  presence  of  the  couple  ;  but 
the  product  could  not  be  crystallised. 


112.  "  The  aluminium-mercury  couple.  II.  The  action  of  bromine 
on  organic  compounds  in  presence  of  the  couple."  By  Julius 
B.  Cohen  and  Henry  D.  Dakin. 

The  aluminium-mercury  couple  may  be  used  as  a  bromine  carrier. 
In  pi'csence  of  small  quantities  of  the  couple,  bromine  forms  sub- 
stitution products  with  the  aromatic  hydrocarbons  and  with  the 
paraffins,  very  satisfactory  yields  being  obtained.  The  following 
substances  were  prepared  in  this  way :  bromobenzene,  C^H-Br ; 
bromotoluene,  C^H^MeBr ;  bromo-m-xylene,  Ci^HgMeoBr ;  chloro- 
bromobenzene,  CgH^ClBr,  from  chlorobenzene  ;  bromo-yj  chlorotoluene, 
CgHpMeClBr,  from  jo-chlorotoluene  ;  /)-dibromobenzene,  C^H^Br^,  from 
bromobenzene ;  1:2:4: 5-tetrabromobenzene,  C^H^Br^,  and  hexa- 
bromobenzene,  CgBr^,  from  dibromobenzene,  and  dibromochlorotoluene, 
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C^jHoMeClBro,  from  bromo-j>clilorotoluene.  Heptyl  bromide,  tetra- 
bromoheptane,  C^HjoBr^,  and  a  third  product,  isomeric  or  polymeric 
with  the  latter,  were  obtained  from  heptane. 

113.  "  Experiments  on  the  constitution  of  isocamphoronic  acid."     By 
W.  H.  Perkin,  jun.,  and  Jocelyn  Field  Thorpe. 

During  the  course  of  experiments  on  the  synthesis  of  isocamphor- 
onic acid,  the  authors  have  prepared  a  substance  of  the  constitution 
COoH-CR/CMe,-CH(CO,H)-CHo-CO,H,  which  Baeyer  .suggested  as 
probably  representing  this  acid,  but  they  find  that  their  synthetical 
acid  is  not  identical  with  isocamphoronic  acid. 

When    the    sodium     derivative    of     ethyl    cyanodimethylglutarate, 

COoEfC(CN)Na-CMeo-CH,-CO,Et  (compare  Trans.,  1899,75,  63),  is 

digested  with  ethyl  bromacetate,  ethyl  cyanodimetliylbutanelricarboxyl- 

,    CO.,Et-C(CN)-CMe./CH,        ■      x.,  ■     a  i      i          -i     i  •  i 

ate,       -        I  ^       '  ^  I     ^     ,  IS  obtained  as  a  colourless  oil  which 

CH,-CO,Et   COaEt 
boils  at    223 — 227°    under  25  mm.  pi-essure.     This  ethereal  salt,  on 
hydrolysis  with  sulphuric  acid,  yields  the  dimethylhutanetricarhoxylic 
acid,  C02H-CHo-CMe,-CH(C02H)-CH,-COoH,  represented  above. 

This  acid  has  the  very  remarkable  property  of  being  apparently  in- 
capable of  crystallising,  as  even  when  prepared  by  the  hydrolysis  of  its 
pure  ethyl  salt — a  colourless  oil  boiling  quite  constantly  at  182 — 183° 
(22  mm.) — or  when  set  free  from  its  characteristic  calcium  salt,  it  is 
always  obtained  as  a  thick,  colourless  syrup.  It  thus  differs  widely 
from  isocamphoronic  acid,  which  crystallises  with  great  facility. 

When  dimethylbutanetricarboxylic  a[;id  is  distilled,  it  is  converted 

.   ,    ,,  ,.  7    7-7  CH,-CH-CMe.,-C  H.,  , 

into  the  corresponding  anhydro  acta,   i     -      i  -   i       -  ,  a  colour- 

^  *        -^  CO-O-CO  COoH 

less  oil  which  distils  at  240 — 242°  under  IG  mm.  pressure. 


114.  "  The   cis-  and  trans-/3-phenylbutane-aaiao-tricarboxylic  acids." 
By  Jocelyn  Field  Thorpe  and  William  TJdall. 

These  acids,  which  are  constituted  somewhat  analogously  to  the 
dimethylbutanetricarboxylic  acid  described  in  the  preceding  abstract, 
may  be  prepared  as  follows. 

In  the  fir.st  place,  ethyl  cinnamate  is  digested  with  the  sodium 
derivative  of  ethyl  cyanacetate,  when  combination  takes  place  readily 
with  the  formation  of  the  sodium  derivative  of  ethyl  phenylcyano- 
(jhitaraie,  C02Et-CH2-CHPh-CNa(CN)- CO._,Et.  This  compound 
reacts  readily  with  ethyl  bromacetate,  yielding  elhyl  phenylcyano- 
hulanetricarhoxylate,  CO.Et  •  CHg  •  CHPh-C(CN)(COoEt)  •  CH./  CO^Et. 
This  ethereal  salt,  which  is  a  thick  oil  boiling  at  270—280°  (20  mm.), 


185 

is  converted  on  hydrolysis  into  a  mixture  of  the  cis-  and  treins-pheni/l- 
butamtricarhoxylic  acids,  COoH-  CHg-  CHPh-  CB.{QO.^y  CH,-  COoH. 
The  <ra/is-acid  crystallises  frota  water  in  prisms  containing  |^H,0,  but 
in  the  anhydrous  condition  it  i?  a  gum,  with  properties  somewhat 
similar  to  those  of  the  dimethylbutanetricarboxylic  acid  above  de- 
scribed. The  cis-acid  melts  at  178 — 180°,  and  is  much  more  soluble 
in  water  than  the  <rans-acid. 

When  treated  with  acetyl  chloride;  both  acids  yield  the  same  anhydro- 

CO-CH... 
acid   of    the    probable    constitution  A pQ>CH-CHPh'CH2'C02H, 

which  melts  at  134 — 135^. 


115.  "Further  studies  on  the    acids  of  the  acetylene  series."     By 
Siegfried  Ruhemann  and  Alfred  V.  Cunnington. 

Ruhemann   and  Browning  {Trans.,  1898,  73,  723)  have  shown  that 

the   ethyl   salts   of  unsaturated    acids   combine  with  piperidine,   and 

that,    in     the     case    of    ethyl    phenylpropiolate,    union    takes    place 

with    great    evolution     of    heat.       Diethylamine    does    not    combine 

with    the    salt    until    the    mixture    is   heated    to  100°,   though    like 

piperidine,  it  combines  with  ethyl  acetylenedicarboxylate  very  readily 

at  ordinary   temperatures.      The    compounds  thus   formed   have   the 

PfC.-CH-CO^Et  R-C:CH-COoEt 

oeneral   formulte       -v-o  tt  ^^^       vr/T?j.\         "      •    The  authors 

further  show  that  whilst  urea  and  hydroxylamine  react  with 
ethyl  phenylpropiolate,  forming  the  iireide,  CgH^'CiC'CONHCONH^ 
(pale  yellow  needles,  m.  p.  220°),  and  the  hydroxamic  acid, 
C6H5-C:C-C(NOH)OH  (colourless  needles,m.p.  168— 169°) respectively, 
benzamidine  produces  a  cyclic  compound  (yellow  needles,  m.  p.  274°), 

an,- CHIC — CO         c.h.-ch:c — co 

bo  II  b      ^  I  , 

either  N       NH     or  HN       N       benzal-phenyl- 

%/  \^ 

C'CgHj  C'CgHj 

glyoxalidone.  They  have  also  studied  the  additive  products  obtained  by 
the  action  of  bromine  on  ethyl  phenylpropiolate  and  ethyl  acetylenedi- 
carboxylate {i.e.,  ethyl  dibromocinnamate  and  ethyl  dibromomaleate  re- 
spectively), and  point  out  the  remarkable  difference  in  their  stability. 
Ethyl  sodiomalonate  does  not  react  with  ethyl  dibromocinnamate,  but 
it  does  with  ethyl  dibromomaleate.  This  action,  however,  does  not  occur 
in  the  manner  stated  by  G.  Pum  {Monats.,  1888,  9,  446),  who  supposed 
that  ethyl  dimalonylmaleate  was  formed  according  to  the  equation 
EtO,C-CBr  2jj,cH(C0.,Et),  =  EtO,C-C-CH(CO,Et),  ^  ^^^^^ 
EtOjC.CBr  ^      -     "         EtO,C-C-OH(CO,Et), 
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The  authors  prove  that  this  substance  is  nothing  but  ethyl  ethanetetra- 
carboxylate,  which  is  produced  thus: 

EtO.C-CBr       2NaCH(CaEt).,  =  ^^^^^^'^  +  ^^(CO.Et),  ^  ^NaBr. 
EtO,C-CBr  ^      '■     '^       EtOX-C       CH(CO,Et), 

The  ethyl  acetylenedicarboxylate  appearing  in  the  equation  unites 
with   the    ethyl    malonate    present    and    forms    ethyl    propenetetra- 

CH(CO.,Et) 
carboxylate,   COO^Et  .      This   result    shows  that  the  substances 

CH(C02Et), 
obtained  by  Pum  from  his  so-called  ethyl  dimalonylmaleate  are  the 
well-known     products    of    the    transformation  of    ethyl   ethanetetra- 
carboxylate.      His   dimalonylmaleic  acid  is  ethenyltricarboxylic  acid, 
and  his  diglycolylmaleic  acid  appears,  therefore,  to  be  succinic  acid. 

116.  "  A  contribution  to  the  chemistry  of  the  mandelic  acids."    By- 
Alex.  McKenzie,  M.A.,  D.Sc. 

The  work  was  undertaken  in  order  to  obtain  d-  and  ^-mandelic  acids 
for  the  preparation  of  the  optically  active  phenylalkyloxyacetic  acids 
recently  described  by  the  author  {Trans.,  1899,  75,  753).  Although 
recourse  was  eventually  had  to  amygdalin  as  a  convenient  source  of 
^-mandelic  acid,  the  results  with  mandelic  acid  are  given  in  view  of  the 
attention  at  present  directed  to  the  general  subject. 

Inactive  mandelic  acid  was  resolved  on  the  large  scale  by  use  of 
quinidine  and  cinchonine.  From  the  pure  d-  and  ^-acids  so  obtained, 
the  salts  of  cinchonine,  cinchonidine,  quinine,  quinidine,  strychnine, 
brucine,  and  morphine  were  prepared,  solubility  determinations  of 
which  showed  that  the  acid  can  be  conveniently  resolved  into  it^ 
optically  active  components  by  quinine,  or,  better,  by  morphine  in 
alcoholic  solution. 

A  number  of  metallic  salts  of  the  mandelic  acids  were  prepared 
with  the  view  vi  ascertaining  whether  any  of  them  would  lend  them- 
selves to  separation  by  crystallisation.  The  attempts  to  obtain  the 
separation  of  one  enantiomorph  by  spontaneous  crystallisation  were 
»insucce.ssful,  owing,  the  author  supposes,  to  the  "  transition  tempera- 
ture" not  having  been  reached,  or  to  hemihedrism  being  absent  or 
masked  in  the  crystals  of  the  active  isomers. 

117.  "  Non-existence  of  the  so-called    '  suboxide   of  phosphorus.'  " 
By  David  Leonard  Chapman  and  F.  Austin  Lidbury. 

The  authors  have  examined  specimens  of  the  supposed  suboxide, 
prepared  by  the  methods  of  Goldschmidt  and  Reinitzer,  and  of 
iMichaelis  and  Pitsch,  and   have  compared  their   physical  and  chemical 


187 

properties  with  those  of  red  phosphorus  in  a  finely  divided  state,  pre- 
pared by  the  action  of  sunlight  on  a  strong  solution  of  phosphorus  in 
carbon  disulphide.  They  find  complete  coincidence  of  properties  in 
both  cases ;  and  it  is  pointed  out  that  no  physical  or  chemical  property 
has  yet  been  observed  by  which  these  substances  may  be  distinguished 
from  one  another.  Analyses  show  that  when  purified  as  completely 
as  possible,  the  percentage  of  phosphorus  is  greater  in  all  cases  than 
the  fox^mula  P^O  demands  ;  the  impurities  in  the  phosphorus  being 
due  chietiy  to  the  presence  of  acids  of  phosphorus  formed  by  the 
action  of  water  during  preparation. 

They  conclude  that  the  so-called  suboxide  is  only  an  impure  form 
of  red  phosphorus. 

118.  "  The  chlorine  derivatives  of  pyridiae.  Part  III.  The  inter- 
action of  chlorine  and  pyridine  hydrochloride."  By  W.  J.  Sell, 
M.A.,  F.I.C.,  and  F.  W.  Dootson,  M.A. 

The  authors  have  previously  described  a  method  of  obtaining  a 
considerable  number  of  the  chloropyridines  {Trans.,  1898,  63,  432). 
With  a  view  to  simplifying  the  method  and  increasing  the  yield, 
they  have  examined  the  action  of  chlorine  on  pyridine  hydrochloride, 
and  succeeded  in  obtaining  (i)  a  dichloropyridine  not  hitherto  obtaine.l 
by  them,  (2)  a  tetrachloropyridine,  in  large  quantity,  melting  at 
21 — 22°,  (3)  pentachloropyridine,  (4)  an  aminotrichloropyridine, 
and  (5)  a  compound  of  the  empirical  formula  C^qCI^^HNo  and  certain 
of  its  derivatives. 

The  substance  (5),  which  is  formed  in  considerable  quantity,  is 
regarded  as  being  derived  from  two  pyridine  nuclei,  and  is  still  under 
examination, 

119.  "  Amidoamidines  of   the    naphthalene  series."      By  Raphael 

Meldola  and  Percy  P.  Phillips. 

The  authors  have  continued  the  investigation  of  the  ethenyltriamido- 
naphthalene  described  in  1887  (Meldola  and  F.  W.  Streatfeild,  Trans. ^ 
51,  691).  The  acetyl  and  benzoyl  derivatives  are  described,  and  the  acid 
character  of  the  NH-group  of  the  amidine  ring  is  made  known  by  the 
formation  of  a  silver  compound  and  the  corresponding  N-methyl 
derivative.  The  diazotisable  character  of  the  XH.,-group  has  beeix 
further  studied,  and  it  is  shown  that  the  amidoamine  is  also  capable 
of  combining  with  diazonium  salts  of  other  bases.  The  products  do. 
not  appear  to  be  simply  diazoamido-  or  amido-azo-compounds  as  might 
have  been  expected  from  their  mode  of  formation.  The  investio-atiou. 
of  the  latter  is  being  continued. 
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November  2ncl,  1899.  Dr.  W.  H.  Perkiu,  F.R.S.,  Yice-President, 
in  the  Chair. 

Messrs.  F,  J.  Beale.  George  Young,  H.  Eoyal-Dawson,  E.  T. 
Shelbourn,  S.  J.  Peachey,  H.  A.  Thiersch,  R.  W.  Lindsay,  S.  Dickson, 
F.  N.  A.  Fleischmann,  and  C.  Simmonds  were  formally  admitted 
Fellows  of  the  Society. 

Certificates  were  rdad  for  the  first  time  in  favour  of  Messrs.  James 
William  Anderson,  1,  Preston  Villas,  Hailing,  Kent;  Francis  Paul 
Armitage,  High  House,  Brook  Green,  Hammersmith,  W.  ;  Frederick 
William  Armstrong,  The  Hill,  Langport,  Somerset ;  Frederic  Arnold 
Beesley,  Bank  House,  Wirksworth,  Derby ;  Edgar  Marsh  Chapman, 
17,  Bloomsbury  Square,  W.C.  ;  John  Arthur  Dewhirst,  125,  Mount 
View  Road,  Stroud  Green,  'N.;  Frank  Pi,awlinson  Dudderidge,  45, 
Sidney  Grove,  Newcastle-on-Tyne  ;  Herbert  Frederick  Francis  Burdett 
Fermor,  15,  Ansdell  Road,  Peckham,  S.E.  ;  Elliott  Henry  Gurney, 
Albert  Street,  Marrickville,  New  South  Wales ;  Henry  WulfE 
Kinnersley,  4,  The  Avenue,  Keynsham,  Somerset ;  William  Thomas 
Leeming,  60,  Lomeshaye  Road,  Nelson  ;  Stephen  Joshua  Lett,  25, 
Percy  Street,  Liverpool;  Edward  Watkin  Lewis,  64,  Ommaney  Road, 
New  Cross,  S.E.  ;  Wm.  D.  McCreath,  The  Plains,  Totnes,  S.  Devon; 
Hai-ry  Ainley  Neale,  Brentwood,  Clothorn  Road,  Didsbury,  Man- 
chester; Thomas  Henry  Palmer,  "  Amalfi,"  Longueville,  Sydney,  New 
South  Wales  ;  Marchant  Pearson,  The  Grammar  School,  Bridlington  : 
Bennett  C.  Polkinghorne,  46,  Lynette  Avenue,  Clapham  Common, 
a.W.  ;  Georges  Ponthieu,  Pharmacie  Centrale  de  France,  Avenue  de 
Paris,  St.  Denis,  Seine;  William  Downing  Raynor,  13,  Christ  Church 
Road,  Doncaster ;  Christopher  Foulis  Roundell,  Guards'  Club,  Pall 
Mall,  S.W.  ;  William  Russell,  Thetford,*  Norfolk  ;  Robert  Hawks 
Walton,  424,  Park  Road,  Moore  Park,  Sydney,  N.S.W.  ;  F.  R. 
Leyland  Wilson,  Charterhouse,  Godalming  ;  John  Wilson,  73,  Melford 
Road,  Leytonstone,  E. 

The  chairman  referred  to  the  great  loss  the  Society  had  sustained 
through  the  deaths  of  its  illustrious  former  President,  Sir  Edward 
Frankland,  and  its  Foreign  Member,  Professor  Bunsen. 

Of  the  following  papers,  those  marked  *  were  read  : — 

*120.  "  On  methods  for  determining  the  relative  proportions  of 
gaseous  chloroform  and  air  in  a  mixture  of  the  two.  and  on  a 
method  for  producing  a  mixture  of  air  and  chloroform  in  any 
desired  proportion."     By  A.  Vernon  Harcourt. 

To  produce  anaesthesia,  air  is  inhaled  mixed  with  a  small  percentage 
of  chloroform  vapour.     The  proportion   of  chloroform   most   suitable 
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for  this  purpose  has  not  been  determined,  probably  for  want  of  a  good 
chemical  method  of  making  this  determination.  The  reaction  which 
takes  place  between  chloroform  and  a  hot  alcoholic  solution  of  potash, 
CHCl3  +  4KOH  =  3KCl  +  HCO,K  +  2H20,  seemed  to  furnish  a  basis 
for  such  a  method.  However,  with  regard  to  this  reaction,  two  state- 
ments have  been  made,  that  all  the  chlorine  of  chloroform  can  thus 
be  converted  into  a  chloride  and  that  it  cannot.  The  author  has 
worked  out  and  described  a  method  for  removing  chloroform  vapour 
from  air,  and  obtaining  chloride  from  it  by  means  of  the  above 
reaction  ;  but  on  applying  the  method  to  weighed  quantities  of  chloro- 
form the  results  were  always  about  4  per  cent,  too  low.  This  error  is 
so  nearly  constant  that  the  method  may  be  used,  and  the  results  in- 
creased by  4  per  cent. 

A  better  method  depending  on  a  reaction  (which,  as  far  as  the  author 
knows,  is  new)  has  since  been  worked  out  by  him. 

When  the  mixture  of  air  and  chloroform  is  mixed  with  a  certain 
proportion  of  steam  by  heating  it  with  a  few  c.c.  of  water  to  50°  or 
60°,  and  a  platinum  wire  is  kept  in  a  state  of  incandescence  in  this 
mixture,  the  whole  of  the  chloroform  undergoes  the  following  change  : 
2CHCI3  +  2H.p  -1-02  =  6HC1  +  2CO2.  With  a  fairly  bright  wire 
the  change  is  complete  in  an  hour,  and  the  hydrogen  chloride  may  be 
obtained  in  dilute  solution  by  bringing  in  20  c.c.  of  water,  and  may 
be  determined  in  the  flask  with  a  standard  solution  of  ammonia.  If 
enough  steam  is  not  present,  or  the  platinum  wire  is  not  heated 
beyond  a  low  incandescence,  or  sufiicient  time  is  not  allowed,  a  smell 
of  chlorine  will  be  observed  at  the  mouth  of  the  flask  and  the  result 
will  be  too  low.  It  was  ascertained  incidentally  that  a  weighed  quantity 
of  chlorine,  treated  as  above,  is  completely  converted  into  hydrogen 
chloride.  Doubtless  the  changes  2H2O  4-  2OI2  ^  4HC1  -1-  O2  both 
occur,  but  the  water  present  gradually  withdraws  all  hydrogen 
chloride  from  the  system. 

The  author  also  described  a  method  of  producing  a  mixture  of  air 
and  chloroform  in  any  desired  proportion  and  of  constant  composi- 
tion. This  consisted  in  blowing  air  through  a  mixture  of  chloroform 
and  alcohol.  The  density  of  the  liquid,  showing  the  proportion  of 
its  ingredients,  could  be  observed  during  the  passage  of  the  air  by 
means  of  two  little  glass  bulbs,  of  which  one  floated  and  one  sank 
when  the  density  was  right,  and  be  adjusted  by  additions  of  chloro- 
form. Density  and  temperature  being  constant,  the  proportion  of 
chloroform  taken  up  by  the  air  was  constant  also.  To  remove  alcohol 
vapour,  the  current  of  air  was  then  passed  through  two  wash-bottles 
containing  sulphuric  acid  and  water  respectively. 
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Discussion. 

In  reply  to  remarks  by  ^Mr.  Hehner  and  Dr.  Perkin,  Mr.  Harcourt 
said  he  doubted  whether  the  use  of  a  Lux'  balance  for  observing  the 
density  of  the  gas-stream  would  be  as  convenient  as  the  Wolfe's  bottle 
with  two  floats  which  he  had  used.  The  great  difference  in  density  of 
alcohol  and  chloroform  made  the  density  of  the  liquid  in  this  case  a 
good  index  of  its  composition.  He  thought  a  liquid  less  volatile  than 
alcohol  might  be  found  and  might  have  advantages ;  but  alcohol 
answered  well,  was  innocuous  even  if  a  little  of  its  vapour  passed  on, 
and  could  easily  be  got  pure. 

*121.  "The  theory  of  saponification."    By  J.  Lewkowitsch. 

The  author  showed  that  the  view  of  the  theory  of  saponification,  accord- 
ing to  which  the  hydrolysis  of  triglycerides  is  considered  a  tetramolecular 
reaction,  must  be  abandoned  in  favour  of  the  theory  propounded 
by  Geitel,  who  regards  the  reaction  as  bimolecular.  If  this  be  so, 
diglycerides  and  monoglycerides  should  occur  in  partially  hydro- 
lysed  fats.  The  author  has  demonstrated  their  presence  by  acetylating 
the  intermediate  products,  freed  from  glycerol,  and  proving  that  the 
acetylated  products  exhibit  considerable  acetyl  values,  which  rise  and 
fall  with  the  progress  of  saponitication.  Additional  proof  was  obtained 
by  determining  the  amounts  of  the  insoluble  fatty  acids  of  the  acetyl- 
ated products,  and  also  their  saponification  values.  The  curves 
illustrating  these  two  series  of  values  correspond  to  the  acetyl  curves 
in  a  very  satisfactory  manner. 

Discussion. 

Dr.  Lewkowitsch  said,  in  reply  to  questions  from  Mr.  Blount  and 
Mr.  Hehner,  that  he  had  not  tried  any  other  methods  beyond  those 
mentioned,  as,  in  his  opinion,  they  were  suflicient  to  give  a  satis- 
factory answer  to  the  point  at  issue.  The  proportion  of  glycerine  in 
the  partially  saponified  samples  might  have  been  determined  as  a 
further  proof,  but  the  methods  employed  were  shorter  and  more 
reliable.  The  saponification  had  been  carried  out  in  a  manner  cor- 
responding to  operations  on  a  large  scale,  and  since  the  steam  pressui-e 
alone  causes  a  very  violent  boiling  and  mixing  of  the  mass,  there  could 
be  little  doubt  that  the  samples  taken  did  represent  the  average.  He 
had  not  made  use  of  water  as  a  saponifying  agent. 

*122.  "Note  on  the   action  of  dilute  nitric   acid   upon  oleic   and 
elaidic  acids."     By  F.  G.  Edmed,  B.Sc. 

In  the  course  of  some  experiments  on  the  oxidising  action  of  nitric 
acid  upon  oleic  acid,  the  author  found  that,  by  using  nitric   acid  of 
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•sp.  gr,  1'2 — 1'3,  the  sole  action  was  an  isomeric  change  from  oleic  to 
elaidic  acid.  If  the  density  of  the  acid  did  not  exceed  1'25  and  the 
action  took  place  in  the  cold,  the  yield  of  elaidicacid  was  quantitative. 
Increase  in  the  sti'ength  of  the  nitric  acid  and  rise  of  temperature 
dimini.shed  the  yield.  The  rapidity  of  the  change  was  dependent  on  the 
purity  of  the  oleic  acid.  The  dilute  nitric  acid  used  in  the  experi- 
ments was  carefully  fi*eed  by  prolonged  boiling  from  nitrous  acid, 
which  is  known  to  bring  about  a  similar  change. 

Nitric  acid  of  the  strengths  indicated  above  has  no  action  in  the 
«old  upon  elaidic  acid  itself.  Hot  concentrated  nitric  acid  decomposes 
it  only  upon  prolonged  boiling. 

Discussion. 

Mr.  Edmed  said  in  reply  to  Dr.  Lewkowitsch  that  the  specimen 
of   elaidic  acid  thus  prepared  melted  at  45°  C. 

*123.  "  Formation   of  tetrazoline."     By  S.   Ruhemann   and  H.  E. 

Stapleton. 

On  heating  monoformylhydrazide  at  210 — 220°  for  about  6  hours, 

the  authors  obtained  a  good  yield   of  tetrazoline,  CH<^-|^^-vjtt^CH. 

The  hydrochloride  of  this  base,  CgH^N^jHCl,  had  been  prepared 
recently  by  Pellizzari  {Atti  E.  Accad.  del  Lincei,  1899,  [v],  8,  I,  327) 
by  heating  diformylhydrazide  and  treating  the  crystalline  product 
thus  formed  with  hydrochloric  acid.  The  authors  find  the  melting 
point  of  this  salt  to  be  151 — 152°.  The  free  base  is  extremely  soluble  in 
alcohol  and  in  chloroform,  sparingly  so  in  petroleum-ether.  It  crys- 
tallises from  a  mixture  of  chloroform  and  alcohol  in  colourless  needles 
■which  melt  at  82 — 83°,  are  very  deliquescent,  and  give  with  copper 
sulphate  a  blue  coloration.  The  picrate,  C.2H^Nj,CgH2(N02)30H, 
forms  yellow  prisms,  soluble  in  alcohol  only  with  great  difficulty. 

Discussion. 

Dr.  George  Young  said  that  the  authors  of  this  paper  had  discarded 
the  name  dihydrotetrazine  in  favour  of  tetrazoline,  the  term  intro- 
duced by  Pellizzari.  This  was  to  be  regretted  as  tending  to  confusion 
in  the  nomenclature  of  the  carbo-nitrogen  cyclic  compounds.  Dihydro- 
pyrrole  was  known  as  pyrroline,  dihydropyrazole  as  pyrazoline. 
Tetrazoline  should  denote  dihydrotetrazole,  and  not  dihydrotetrazine. 
The  name  isotetrazoline  was  in  use  for  certain  dihydro-derivatives  of 
tetrazole. 

Mr.   Stapleton,    in   reply,    said    that    although   the   alteration    by 
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Pellizzari  of  the  name  dihj'drotetrazine  iuto  tetrazoline  was  perhaps 
not  altogether  satisfactory,  it  had  been  accepted  both  by  Pinner  and 
Bamberger,  and  accordingly  the  authors  of  the  paper  had  not  hesitated 
to  employ  the  term. 


*124.  "Asymmetric  optically  active  nitrogen  compounds.  Dextro- 
and  Isevo-benzylphenylallylmethylammoniiim  iodides  and  brom- 
ides."    By  William  Jackson  Pope  and  Stanley  John  Peachey. 

On  heating  the  a-benzylphenylallylmethylammonium  iodide  prepared 
by  Wedekind  {Ber.,  1899,  32,  517)  with  one  molecular  proportion  of 
silver  dextrocamphorsulphonate  dissolved  in  acetone  and  ethyl  acetate, 
filtering,  and  evaporating  to  dryness,  a  crystalline  residue  was  ob- 
tained which  by  fractional  crystallisation  from  solution  in  acetone 
and  ethyl  acetate,  may  be  resolved  into  the  less  soluble  constituent, 
dextro  -  a  -  henzylphenylallylmethylammonium  dextrocamfhorsuliiilionate, 
N'(C7H-)Ph(C3H5)MeCioH^50S03,  and  the  more  soluble  isomeric 
dextrocamphorsulphonate  of  the  Icevo-hase ;  the  former  has  the  mole- 
cular rotation  in  aqueous  solution  [M]d=  4-208°  and  the  latter 
[M]i,=  -87°. 

On  adding  potassium  iodide  or  bromide  to  aqueous  solutions  of 
these  salts,  the  corresponding  iodide  or  bromide  is  precipitated,  and 
may  be  purified  by  crystallisation  from  alcohol ;  the  following  salts 
were  thus  obtained.  Dextro-ahenzylphenylcdlylmethyl ammonium  iodide, 
N(C;H7)Ph(C3H5)MeI,  [a]^=  +52-4°.  Dextro-a-henzylplmiylallylmethyl- 
ammonhim  bromide,  N(CyHy)Ph(C3H5)MeBr,  [a]r,=  -H  68"6..  Lcevo-a- 
henzyl])henylallylmethyl  ammonium  iodide,  [a]D=-51'4°.  Loevo-a- 
henzylphenylallyhnethylammonium  bromide  [a]D=  -  67'3°. 

The  isolation  of  these  compounds  proves  that  dissolved  substances 
may  owe  their  optical  activity  to  the  asymmetry  of  nitrogen. 

It  is  further  shown  that  Wedekind's  iodide  is  not  a  racemic  com- 
pound, but  merely  an  ordinary  or  pseudoracemic  mixture  of  the 
dextro-  and  Igevo-components. 

Discussion. 

Dr.  Armstrong  thought  this  communication  was  the  most  valuable 
contribution  made  to  stereochemistry  since  the  introduction  of 
geometrical  considerations  by  Le  Bel  and  van't  Holf. 

The  discovery  of  a  method  of  preparing  asymmetric  nitrogen  com- 
pounds was  not  only  of  intrinsic  importance,  but  afforded  a  means  of 
investigating  the  problem  which  chemists  had  so  long  disputed  as  to 
the  valency  of  nitrogen  in  ammonium  compounds.  It  would  pei'haps 
be  possible  by  vai-ying  the  number  of  radicles  to  discriminate  between 
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compounds  containing  pentad  and  "molecular"  compounds  containing' 
triad  nitx'ogen. 

Dr.  Lewkowitsch  said  he  fully  appreciated  the  diificulties  attendant 
on  work  of  this  kind,  as  some  time  ago  he  had  attempted  to  pre- 
pare silicon  compounds  possessing  optical  activity,  but  so  far  Avithout 
success.  He  ventured  to  suggest  that  these  experiments  might  now 
be  resumed. 

125.  "  Camphoroxime.  Part  III.  Behaviour  of  camphoroxime  towards 
potassium  hypobromite."     By  M.  0.  Forster,  Ph.D.,  D.Sc. 

With  the  object  of  preparing  brominated  derivatives  of  camphor- 
oxime, the  author  has  studied  the  behaviour  of  this  substance  towards 
alkaline  hypobromite. 

The  co??i2?OM?ic?,CjoH^gBrXOo,  obtained  by  the  action  of  a  concentrated 
ice-cold  solution  of  potassium  hypobromite  on  camphoroxime,  crys- 
tallises from  alcohol  in  snow-white,  fern-like  aggi'egates,  and  melts 
at  220°  to  a  colourless  liquid  which  immediately  decomposes ;  it  gives 
Liebermann's  reaction  for  nitroso-derivatives,  and  yields  camphor- 
oxime on  reduction  with  zinc  dust  and  acetic  acid.  A  two  per  cent. 
solution  in  benzene  gave  [a,]D=  -  65"6°. 

The  comjjoujid,  C^QH^^BrNO,  produced  when  the  foregoing  substance 
is  dissolved  in  concentrated  sulphuric  acid,  crystallises  from  alcohol 
in  lustrous,  transparent  prisms  ;  it  shrinks  and  darkens  at  about  210°, 
becoming  completely  charred  at  220°.  This  derivative  is  optically 
inactive,  and  does  not  give  Liebermann's  reaction.  Treatment  with 
hot,  concentrated  hydrochloric  acid  converts  it  into  an  isomeride, 
which  separates  from  alcohol  in  large,  transparent,  six-sided  crystals, 
and  melts  to  a  colourless  liquid  at  240°  ;  this  modification  is  likewise 
optically  inactive,  and  does  not  give  Liebermann's  reaction ;  it  yields 
a  benzoyl  derivative,  which  crystallises  from  alcohol  in  lustrous  scales 
melting  at  174 — 176^. 

The  nitrile,  CjH^gN,  obtained  when  either  of  the  compounds, 
GjQH^^BrNO,  is  heated  with  aqueous  soda,  forms  a  limpid,  fragrant 
oil  which  boils  at  198 — 199°  under  760  mm.  pressure,  and  has 
sp.  gr.  0"9038  at  24°;  it  is  oxidised  by  an  ice-cold  solution  of  potassium 
permanganate,  and  instantly  decolorises  a  solution  of  bromine  in 
chloroform. 

The  amide,  CgH^-NO,  occurs  as  a  bye-product  in  the  preparation  of 
the  nitrile,  and  is  formed  when  that  substance  is  heated  with  alcoholic 
potash  ;  it  crystallises  from  light  petroleum  in  white,  highly  lustrous 
needles  melting  at  90°.  When  this  compound  is  heated  with  hydro- 
chloric acid,  isolauronolamide  and  isolauronolic  acid  are  produced,  and 
as  campholytic  acid  is  converted  by  mineral  acids  into  isolauronolic 
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^\eid,  it  appears  probable  that  the  new  amide  is  the  hitherto  unknown 
amide  of  campholytic  acid.  Experiments  are  being  conducted  with 
the  view  of  ascertaining  if  this  is  so. 


126.  "  Optical   influence   of   an  unsaturated    linkage   on   certain 
derivatives  of  bornylamine."     By  M.  0.  Forster. 

Condensation  products  of  bornylamine  with  aromatic  aldehydes 
have  been  prepared  in  order  to  compare  the  optical  activity  of  such 
compounds  with  the  corresponding  derivatives  of  benzylbornylamine. 

It  is  found  that  transition  from  benzylbornylamine  and  its  nitro- 
derivatives  to  the  corresponding  benzylidene  compounds  is  attended 
by  a  fall  in  the  rotatory  power  of  the  benzene  and  alcoholic  solutions ; 
the  decrease  in  the  case  of  the  paranitro-derivatives  approximates  to 
the  rotational  difference  between  benzylbornylamine  and  benzylidene- 
bornylamine,  but  is  widely  divergent  from  this  in  the  case  of  the 
orthonitro-compounds. 

Benzylidenehornylamine,  o-nitrohenzylidenebornylamine,  Tp-nitrobenzyl- 
idenehornylamine,  o-hydroxybenzylideneborny 'amine,  and  T^-hydroxy- 
benzylidenehornylaviine  are  described  in  the  paper. 

127.  "  The  interaction  of  sodium  hydroxide  and  benzaldehyde."    By 
Charles  A.  Kohn,  B.Sc,  Ph.D.,  and  W.  Trantom,  B.Sc,  Ph.D. 

The  object  of  the  investigation  was  to  ascertain  if  an  intermediate 
compound  was  formed  in  the  preparation  of  benzyl  alcohol  from  benz- 
aldehyde and  soda.  The  authors  state,  that  in  presence  of  water,  the 
sole  products  of  the  reaction  are  benzyl  alcohol  and  sodium  benzoate. 
By  employing  carefully  dried  materials,  however,  benzyl  benzoate  is 
formed  to  the  extent  of  10  per  cent.  The  reactions  which  occur  are 
■explained  by   the  following  equations  : — 

(1),  2C6H5-  CHO  +  NaOH  =  C.Hg- C(ONa)(OH)(OC7H7) ; 

(2),  CgHs-  C(0Na)(0H)(0C.H7)  =  CoHsCO.Na  +  C^H^OH  ; 

(3),  C^Hs-  C(ONa)(OH)(OC-H.)  =  CgH,-  COXVH^  +  NaOH. 

Reaction  (2)  is  favoured  by  the  presence  of  water  and  excess  of 
soda ;  reaction  (3)  by  an  excess  of  aldehyde. 

128.  "  Electrolytic  preparation  of  induline  dyes."     By  E.  C.  Szarvasy, 

Ph.D. 

When  a  mixture  of  aniline  hydrochloride  and  aniline  is  fused  and 
electrolysed  under  given  conditions,  induline  colouring  matters  are 
formed.  The  author  describes  the  apparatus  he  constructed  to  carry 
out  these  experiments.     The  following  products  were  sepai'ated  : 
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Induliue,  CjgHjgX.j;  B4,  anilidoinduliue,  C'o^H^gN^  :  induline  6B, 
C.^qHooXj  :  and  azophenine,  CggHo-.Nj. 

The  results  prove  (1)  that  the  chlorine  produced  by  the  electrolytic 
decomposition  of  the  aniline  hydrochloride  effects  diazotisation,  (2) 
that  under  cei'tain  conditions  the  azo-compounds  thus  formed  react  with 
the  hydrochloride  of  aniline,  forming  (3)  primarily  azophenine,  (4) 
ultimately  indulines. 


129.  "  The  heat  of  comhination  of  copper  with  zinc."    By  T.  J. 

Baker,  B.Sc. 

The  only  work  in  this  direction  hitherto  appears  to  be  by  Dr,  Gait 
{Rep.  Brit.  Ass.,  1898,  and  Proc.  Roy.  Soc.  Edin.,  1899)  and  by 
Herschkowitsch  (Zeit.  f.  phys.  Chem.,  1898,  27,  123).  Neither  ap- 
peared until  this  work  was  nearly  completed,  and  in  each  case  the 
number  of  observations  appears  to  have  been  small.  In  the  present 
research,  the  method  consisted  in  the  determination  of  the  difference 
between  the  heat  of  solution  of  an  alloy  of  the  two  metals  and  that 
of  an  equal  weight  of  a  mixture  in  the  same  proportions.  Actual 
determinations  of  the  latter  quantity  were  made,  as  it  was  not  found 
possible  to  calculate  it  exactly  from  the  heat  of  solution  of  the  separate 
metals. 

Two  solvents  were  used,  (a)  Chlorine  water  (0'15  normal).  (5) 
HN03,3H20. 

Only  alloys  with  less  than  42  per  cent,  copper  could  be  so  finely 
powdered  as  to  dissolve  quickly  in  chlorine  water.  With  nitric  acid 
as  solvent,  a  series  of  21  alloys  (all  made  from  the  purest  metals 
obtainable  and  carefully  analysed)  was  examined.  The  results  obtained 
by  both  methods  agree  very  well. 

The  results  are  expressed  in  the  form  of  a  curve  with  percentages 
of  copper  as  abscissae  and  heats  of  formation  of  1  gram  of  alloy  as 
ordinates.  From  0  to  30  per  cent,  of  copper,  no  heat  of  combination 
could  be  detected.  This  renders  doubtful  the  existence  of  the  supposed 
compound,  CuZn.i  (Laurie,  Charpy.  and  Herschkowitsch). 

From  30  to  62  per  cent,  of  copper,  the  curve  rises  to  an  ill-defined 
maximum  of  46  calories  per  gram  of  alloy.  This  alloy  (62  per  cent, 
copper)  does  not  correspond  to  any  simple  atomic  compound,  but  is 
otherwise  remarkable  (see  4th  Pieport  of  the  Alloys  Eesearch  Committee 
Institution  of  Mechanical  Engineers). 

From  62  per  cent,  copper  onwards,  the  curve  gradually  sinks  to  zero 
at  100  per  cent,  copper. 

Hence  copper  and  zinc  evolve  heat  when  alloying  with  one  another, 
Xi  point  of  interest  with  reference  to  the  electro-deposition  of  brass. 


196 

The  bearing  of  these  experiments  on  Lord  Kelvin's  estimate  of  the 
limits  of  molecular  dimensions  is  briefly  discussed. 

130.  "  The  action  of  sulphuric  acid  on  fenchone."     By  J.  E.  Marsh. 

The  author  shows  that  by  the  action  of  strong  sulphuric  acid  on 
fenchone,  aceto-xylene  (Me  :  Me  :  Ac  =  1  :  2  :  4)  was  produced  in  quantity 
approximating  to  the  total  amount  required  by  theory,  and  considers 
this  fact  to  be  opposed  to  the  constitution  of  fenchone  recently  put 
forward  by. Wallach  and  by  Gardner  and  Cockburn. 

131.  "On  glucosides."     By  Hugh  Ryan,  M.A. 

By  the  action  of  acetochloroglucose  on  solutions  of  phenols  in 
alcoholic  potash,  crystalline  glucosides  of  the  /3  series  were  obtained. 

Pfi-Naphthol-rihicoside,  CgHj^Oj'OC^QH-,  prepared  from  acetochloro- 
glucose and  yS-naphthol,  crystallises  in  long  needles  [m.  p.  184 — 186^J, 
is  .easily  soluble  in  alcohol  and  in  hot  water,  difficultly  soluble 
in  acetone,  and  scarcely  soluble  in  benzene,  ligroin,  cold  water,  or 
ether,  is  readily  hydrolysed  either  by  dilute  acids  or  emulsin,  reduces 
Fehling's  solution  only  after  hydrolysis,  is  stable  towards  dilute 
alkali  in  which  it  is  insoluble,  and  has  a  disagreeable  taste. 

/3-2)-Cresol-glucoside,  m.  p.  175 — 177°,  and  /3-o-cresol-fflucoside, 
CgHj^O^'OCgH^CHg,  m.  p.  163 — 165°,  resemble  one  another  as  well  as 
naphthol-glucoside,  crystallising  from  water  in  needles  which  are 
scarcely  soluble  in  ether,  benzene,  or  ligroin,  but  are  fairly  soluble  in 
alcohol  and  in  water,  do  not  reduce  Fehling's  solution,  are  readily 
hydrolysed  and  possess  a  bitter  taste. 

P-Carvacrol-glucoside,  m.  p.  135°,  crystallises  from  water  in  needles 
not  readily  soluble  in  ether  or  cold  water,  easily  soluble  in  alcohol 
and  in  acetone,  but  scarcely  soluble  in  benzene,  chloroform,  or  ligroin. 
It  does  not  reduce  Fehling's  solution,  dissolves  slowly  in  dilute  alkali, 
and  is  hydrolysable  by  means  of  dilute  acids  or  emulsin.     Its  formula  is 

p    XT 

either  CgHi^05-OC^H3-C3H--CH„.iH,0,  or  Q^YL^^O.^-G^E.,'^OR,h^.O. 

d-Pentaceti/l-glucose  (m.  p.  110°)  is  obtained  by  the  action  of  20 
mols.  of  acetyl  chloride  on  1  mol.  dry  glucose  in  an  open  vessel. 

Acetochloro-galactose,  a  colourless  semi-solid  mass,  was  got  by  the 
action  of  acetyl  chloride  on  galactose  in  a  closed  tube  and  has  been 
converted  into  a  galactoside  of  /?-naphthol. 

132.  "Notes  on  polyazo-conipounds."      By  Raphael  Meldola  and 

William  Arthur  Williams. 
Pai'anitrobenzeneazophenol     (Meldola,      Trans.,     1885,     47,     658) 
melts  at  213 — 216  '  if   the  temperature  of   the  bath  is  raised  rapidly. 
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The  melting  point  formerly  given  (184°)  is  erroneou?,  and  the 
error  has  been  corrected  in  the  latest  edition  of  Beilstein  (vol.  4,  p. 
1410).  The  compound  has  been  further  characterised  by  its  benzoyl 
and  acetyl  derivatives:  jo-NO^'CgH^'No'CgH^'O-CO'CgHj ;  slender, 
orange  needles,  m.  p.  195°.  /j-XO.-C^a^-No'C^H^-O-CO-CH. ;  dull, 
orange  needles,  m.  p.  147°.  The  corresponding  amidobenzeazophenol 
melts  at  186°  (181°  in  original  description)  and  forms  a  difficultly 
soluble  sulphate  crystallising  in  silvery  scales  having  the  formula 
{p-'NH.-,-  C^H.-N,-  CgH^-  OH)..HoSO,  +  SH^O. 

The  base,  on  acetylation  with  acetic  anhydride  and  sodium  acetate, 
gives  a  mixture  of  a  diacetyl  with  a  monacetyl  derivative,  the  latter 
being  phenolic  in  character:  CoH^O'XH'C.^H^'No'C^H^'OH;  minute, 
dull  orange  needles,  m.  p.  203°VCoH3O-XH-C^H^"-Xo-C^H^- O-CoHgO  ; 
bright,  orange  scales,  m.  p.  236 — 237°. 

The  disazo-compound,  C3H^(X2*  C^H^' OH).,  (Meldola,  loc.  cit.,  659), 
does  not  appear  to  be  crystallisable.  Boiling  with  acetic  anhydride  and 
dry  sodium  acetate  results  in  the  formation  of  the  diacetyl  derivative, 
CgH^(N^*CgH^*0"CoIl30)o,  which  crystallises  from  nitrobenzene  in 
.small,  golden-yellow  plates  melting  at  246 — 248^. 

The  amidobenzeneazophenol  (m.  p.  168°)  obtained  by  Wallach  and 
Schulze  (Bei'.,  1882,  15,  3021)  by  removing  the  acetyl  group  from  the 
corresponding  acetamido-compound,  is  the  meta-compound  isomeric 
with  our  para-compound  (m.  p.  186'). 

Para- amidobenzeneazophenol,  when  treated  at  a  low  temperature 
with  a  mixture  of  dilute  sulphuric  acid  and  sodium  dichromate,  under- 
goes fission  in  a  remarkable  way.  The  azo-group  remains  attached  to 
the  XHo'CgH^-  residue  with  the  formation  of  a  diazodichromate  of 
the  complex  XHo'CgH^'N^-  and  the  simultaneous  oxidation  of  the 
OgH^'OH  residue  to  quinone.  This  mode  of  decomposition  of  azo- 
compounds  is  being  further  investigated. 

133.  "  On  ethyl  dibromobutanetetracarboxylate  and  the  synthesis 
of  tetrahydrofurfnran-aa'-dicarboxylic  acid."  By  Bevan  Lean, 
L.Sc,  B.A. 

A  solution  of  ethyl  butanetetracarboxylate  in  chloroform  is  readily 
acted  on  by  bromine  with  the  formation  of  ethi/l  aa'-dibromohutane- 

.       J  ,    CH.-CBr(CO.,Et)o 
ielracarooxyiate,  i     -         ^      -     /- 

CH,-CBr(CO.Et); 
The  crystalline  dibromo-compound  (m.  p.  83^)  thus  obtained,  when 
digested  for  some  hours  with  a  strong  solution  of  barium  hydroxide, 
yields  an  insoluble  barium  salt  of  dihydroxybutanetetracarboxylic 
acid,  Ba(0oC)oC(0H)-CHo-CH/C(0H)(C0.,)3a,H,0.  If  this  salt 
is  decomposed  by  sulphuric  acid,  there  results  a  solution  of  dihydroxy- 
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hutanetetracarboxiilic    acid,     (HO,C),C(OH)-CH,-  CH,-  C(OH)(CO,H),, 

Ou    slowly  concentrating    the    very  acrid   aqueous    solution    of   this 

substance  over  strong  sulphuric  acid,  long  needles  were  obtained  of 

,    ,        (HO.,C),C-CH,-CH,-C(OH)-CO.,H     ^,       .,  ,^    . 

the  vwnoIacto7ie,  2/2,  .         2    |\       /        2    _    i  he  silver  salt  or 

O CO 

this    substance    (C^HgO^)    was     prepared     and    has    the    composition 

CgH^Ag^Oj^.     The  substance,   therefore,  readily  takes  up   again   the 

elements  of  water,   as  is   customary  with  8-lactones.      It  begins   to 

soften  at  145°,  and  at   156^  fusion  is  complete  and  carbon  dioxide  is^ 

evolved. 

On  heating  an  aqueous  solution  of  this  lactone  in  a  sealed  tube  an 

150°,   the    acid    is    decomposed  with  elimination  of    carbon    dioxide. 

If  the  aqueous  solution  be  evaporated  to  a  small  bulk  and  placed  over 

sulphuric  acid,  small,  star-shaped  clusters  of  crystals  gradually  appear,. 

and  eventually  the  whole  becomes   solid.     The   product   is   found  to 

have  the  composition  CgHgOj,  which  is  that  of   dihydroxyadipic  acid 

less  one  molecule  of  water,  and  the  simplest   explanation  would   her 

that    the    substance    is    the    8-lactone  of    dihydroxyadipic  acid,  viz., 

COoH-CH-CHo-CHo-CH(OH)      ^y  .         ,  ,  .       .        ,  .,    , 

2       I  2         2    I      \        '.     J3ut  carerul  examination  shows  that 

O CO 

this  is  not  so,  for  the  silver  salt  was  prepared  and  found  to  have  the- 

composition    C^HgAg.,05.       Further    investigation    shows    that    the- 

elimination  of  water  takes  place   between   the   two   hydroxyl-groups, 

and    that    the    substance    is    tetrahydro/urfuran-aa-dicarboxylic  acidy 

CH./CH.,  CH.-CH., 

formed  thus:   HC^C-C    "  C-cb,H   =    HO.C-C    '  C-CO^H 

HO       OH  \/  '   ' 

O 

This  substance  begins  to  melt  at  65°,  but  fusion  proceeds  only 
gradually,  and  is  not  complete  till  about  120°.  The  absence  of  a 
detinite  melting  point  pointed  to  it  being  a  mixture  of  stereoisomeric 
acids,  and  experiments  were  made  to  separate  them  by  fx'actional 
crystallisation  from  water. 

A  higher  melting  tetrahydrofurfuranaa-dicarhoxylic  acid  (CgHgOj), 
m.  p.  123 — 125°,  was  isolated,  and  also  crystals  melting  at  63 — 64°, 
which  had  the  composition  C'^jHjqO^.  This  latter  substance  was  at 
first  supposed  to  be  dihydroxyadipic  acid,  but  the  silver  salt  wa.s 
prepared  and  found  to  be  C^H^AgoO-,  a  result  which  led  to  the  con- 
clusion that  the  substance  was  the  isomeric  monohydrate  of  tetrahydro- 
furfur andicarboxylic  acid. 

When  the  substance  CjjH^^^i^jj  (m.  p.  63 — 64  )  was  placed  for  some 
days  over  strong  sulphuric  acid,  the  product  melted  at  93 — 95°,  and  it 
then  had  the  composition  C^H^Oj.  Its  silver  salt  was  C^H^AgoO^, 
contirming  the  conclusion  that  the  substance  CgH30-(m.  p.  93 — 95°) 
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was  a  lower  melting  tetrahydrofurfuran-aa  cUcarhoxylic  acid.  It 
reverts  to  the  mouohydrate  when  exposed  in  the  air. 

This  case  of  geometrical  isomerism  would  appear  to  be  the  first  on& 
established  in  the  f urfuran  series. 

The  author  also  discusses  and  criticises  F.  Tiemann's  work  on  iso- 
saccharic  acid  and  "  norisosaccharic  acid,"  and  shows  that  all  the 
derivatives  of  these  two  acids  which  he  has  described  are  probably 
derivatives  of  /3/3'-dihydroxytetrahydrofurfuran-aa'-dicarboxylic  acid. 


134.  '•'  The  application  of  powerful  optically  active  acids  to  the 
resolution  of  externally  compensated  basic  substances.  Resolu- 
tion of  tetrahydroquinaldine."  By  William  Jackson  Pope  and 
Stanley  John  Peachey. 

In  continuation  of  previous  work  (Proc,  1899, 15,  124),  the  authors 
find  that  dextrotetrahydroquinaldine  cannot  be  prepared  in  quantity 
in  a  pure  condition  from  the  dextrocamphorsulphonate  nor  the  hydro- 
chloride of  the  crude  dextro-base  obtained  from  the  inactive  base  ;  the 
benzoyl-derivative  of  the  dextro-base  can  be  easily  isolated  from  the- 
crude  dextro-base,  and  on  hydrolysis  with  hydrochloric  acid  yields  the 
dextro-base  in  a  pure  state. 

The  following  molecular  rotations,  determined  in  dilute  aqueous 
solution,  are  closely  related  in  that  the  values  for  the  first  two  salts 
can  be  calculated  directly  from  those  of  the  third  and  fourth: — 

Dextiotetrahydioquiualdine  dextroeamphorsulplionate  ...  [M]i, ^  -rl73"3' 
Loevo  ,,  ,,  ,,  ,,  ...   [M]d=  -   69'5 

,,  ,,  ,,  hydrochloride  [  .M  ]d=  -  1217 

Ammouium  dextrocaiiipliorsulphouate [iI]o=+    51'7 


135.  "  The  application  of  powerful  optically  active  acids  to  the 
resolution  of  feebly  basic  substances.  Resolution  of  camphor- 
oxime."     By  William  Jackson  Pope, 

The  only  basic  substances  hitherto  resolved  into  optically  active 
compounds  by  crystallisation  with  an  optically  active  acid  have  been 
powerful  bases,  because  feeble  bases  do  not  form  stable  salts  with 
tartaric  acid.  By  using  a  powerful  optically  active  acid,  however, 
feebly  basic  externally  compensated  substances,  such  as  oximes,  may 
be  resolved.  Thus  by  fractionally  crystallising  a  mixture  of  racemic 
camphoroxime  with  Reychler's  dextrocamphorsulphonic  acid  from  a 
solution  in  acetone  or  ether,  the  isomeric  salts,  dextrocamijhoroxime 
dextrocam2)horsulpho)iate  and  lcevocam2)horoxime  dextrocamphorsul- 
phonate,  G^^'H^^O'ByQ^^-^filO^yBp,  mny  te  isolated  ;    the  formrr 
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bas  the  specific  rotation  [a]D=+4-3°,  whilst  the  latter  gives 
[a]D=  +41-7°.  Both  salts  are  decomposed  by  water,  yielding  the 
corresponding  optically  active  camphorosimes. 

136.  "  The  application  of  powerful  optically  active  acids  to  the  reso- 
lution of  externally  compensated  basic  substances.  Resolution 
of  tetrahydroparatoluquinaldine."  By  William  Jackson  Pope 
and  Edmund  Milton  Rich. 

In  continuation  of  previous  work  {Proc,  1899, 15,  171),  the  authors 
have  isolated  dextrotetrahydrojmratoluquinaldine  as  its  hydrochloride 
from  the  mother  liquors  remaining  after  separating  the  Isevo-isomeride 
as  dextrobromocamphorsulphonate  from  the  externally  compensated 
base  ;  the  lojdroMorkle  of  the  new  base  crystallises  in  sphenoidally 
hemihedral  orthorhombic  crystals  containing  one  molecule  of  water. 
The  optically  active  bases  themselves  crystallise  from  light  petroleum 
solutions  in  hemimorphic,  monosymmetric  prisms. 

137.  "  Homogeneity  of  dextrolsevo-a-phenethylamine  dextrocamphor- 
sulphonate."  By  William  Jackson  Pope  and  Alfred  William 
Harvey. 

Externally  compensated  a-phenethylamine  combines  with  Eeychler's 
dextrocamphorsulphonic  acid,  yielding  dextrol(BVO-a.-p}ienethylamine 
dextrocamphorsuljihonate,  CHo*  CH(Ph)'XHo,CjQHj.0S03H,  which  crys- 
tallises from  acetone  in  minute,  colourless  prisms  melting  at  141  — 143°. 
The  salt  has  the  molecular  rotation  [M]i,  =  +  51  "S"^  in  dilute  aqueous  solu- 
tion, and  since  ammoniumdextrocamphorsulphoDategives[M]D=  -f  51*7° 
in  aqueous  solution,  the  new  salt  belongs  to  the  class  of  partially  racemic 
substances  discovered  by  Ladenburg.  Externally  compensated  a-phen- 
etJnjlaynine  platinochloride,  (CHp'CHPh"NHo)2,HoPtClg,  crystallises  in 
golden-yellow  scales  melting  at  213 — 214°. 

138.  "The  characterisation  of  racemic  liquids.'"  By  Frederic  Stanley 

Kipping  and  William  Jackson  Pope. 

It  is  shown  that  the  results  obtained  by  Ladenburg's  latest  method 
(Ber.,  1899,  32,  1822)  for  discriminating  between  "racemic"  and 
'■  non-racemic "  liquids  have  no  bearing  upon  the  question  they  are 
.supposed  to  answer. 

Series  of  experiments  have  further  been  made  to  determine  the 
equilibrium  between  mixtui'es  of  dextro-  and  Itevo-pinene  in  various 
proportions  and  their  solutions  in  ethyl  and  methyl  alcohol.  It  is 
shown  that  the  distribution  ratio  of  the  excess  of  one  antipodes  over 
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the  other  in  the  oil  and  in  the  alcoholic  solution  in  contact  with  it  is 
nearly  independent  of  the  concentration  of  that  excess.  This  be- 
haviour is  explained  by  Nernst's  distribution  law,  and  would  be 
expected  with  both  racemic  and  non-racemic  substances. 

Experiments  with  dextro-  and  Icevo-camphorsulphonic  chlorides  are 
also  described,  which  show  the  fallacious  nature  of  the  conclusions 
drawn  by  the  application  of  Ladenburg's  method. 

139.  '•  A  method  for  discriminating  between  *  non-racemic '  and 
'racemic'  liquids."  By  William  Jackson  Pope  and  Stanley  John 
Peachey. 

The  densities  of  Itevo-  and  externally  compensated  tetrahydro- 
quinaldine  are  the  same  under  similar  conditions,  namely,  (/^^.  = 
1-01930 -I- 0-00079  {20 -t)  between  14=  and  21=;  their  molecular  re- 
fractions are  also  the  same,  the  observed  values  being  itlD  =  -i'^'50  for 
the  active,  and  I|1d  =  47*57  for  the  inactive  base.  These  numbers  afford 
no  evidence  that  the  inactive  liquid  base  is  racemic. 

The  variations  in  specific  rotation  of  non -electrolytes  dissolved 
in  various  solvents  are  traced,  in  the  main,  to  variations  in  the 
association  factor  of  the  dissolved  substance,  and  it  is  shown  that  the 
highly  associated  Itevotetrahydroquinaldine  has  specific  rotations 
vai'ying  from  [a]D=-46°  to  -118°  in  different  solvents.  On 
dissolving  the  base  in  solvents  having  nearly  its  own  association 
factor,  such  as  tetrahydroquinoline,  the  specific  rotation  of  the 
active  base  remains  nearly  the  same  as  in  the  solvent-free  state, 
because  its  association  factor  remains  nearly  unchanged  ;  Itevotetra- 
hydroquinaldine,  when  dissolved  in  the  externally  compensated  base 
as  solvent,  has  practically  the  same  specific  rotation  as  in  the  pure 
liquid  state,  namely,  [a]D=  -  58-12°.  It  follows  that  externally 
compensated  tetrahydroquioaldine  has  the  same  molecular  weight  in 
the  liquid  state  as  its  active  components,  and  consequently  cannot  be 
a  racemic  compound. 

It  is  shown  that  the  specific  rotation  of  l^vopinene,  an  un- 
associated  liquid,  changes  comparatively  slightly  with  the  solvent,  and 
that  it  has  the  same  specific  rotation  when  dissolved  in  the 
externally  compensated  hydrocarbon  as  when  in  the  pure  liquid  state. 
Inactive  pinene  is  therefore  not  racemic. 

The  authors  conclude  that  the  above  results  afford  the  first  method 
for  discriminating  between  racemic  and  non-racemic  liquids  which  has 
yielded  positive  results. 
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140.  "On  two  hydrated  cobalt  oxides,  green-  and  buff-coloured." 
By  W.  N.  Hartley,  F.R.S. 

The  preparation  and  analysis  of  two  hydrated  cobalt  oxides  is 
described.  The  green  compound  was  formed  when  a  cold  solution  of 
cobalt  chloride  was  precipitated  by  an  equivalent  quantity  of  barium 
hydroxide,  both  solutions  having  been  boiled,  and  a  Torricellian 
vacuum  being  maintained  in  the  precipitating  vessels.  Its  formula  is 
CogO^jGHoO.  The  buff-coloured  compound  resulted  when  the  precipi- 
tation was  carried  out  in  like  manner,  but  with  excess  of  barium 
hydroxide.     Its  composition  is  CogOg.llHoO. 

The  action  of  acetic  acid  on  the  green  hydrate  separates  a  brown 
oxide  already  known  as  Co.,0^.  There  was  a  similar  action  and  the 
separation  of  black  oxide  from  the  buff-coloured  hydrate.  This  points 
to  the  following  formulae  :  Green  hydrate,  Coo03,Co(OII).„5H20.  Buff 
hydrate,  Co203,6Co(OII).„5Il20,  These  are  distinct  compounds,  and 
not  merely  mixtures. 

141.  "  A  method  of  separating  isomeric  xylidenes  from  the 
commercial  product."     By  W.  R.  Hodgkinson  and  L.  Limpach, 

This  method  depends  on  the  fact  thatacetateof  meta-(Me  :  Me  :  NHg  = 
1:3:  4)-xylidine  crystallises  very  readily  when  the  crude  mixture  is 
treated  with  acetic  acid.  From  the  filtrate  from  this  acetate,  liydrogen 
chloride  precipitates  the  para-(Me  :  NH^ :  Me  =  1:2:  4)-xylidine  as 
hydrochloride,  ai^d  the  filtrate  from  this,  on  concentration  and  heating, 
yields  up  the  hydrochloride  of  the  (Me  :  NH^  :  Me  =  1  :  2  :  3)-xylidine 
as  a  crystalline  sublimate.  The  residue  of  hydrochlorides  of  the  two 
ortho(Me  :  Me  :  NFg  =  1:2:3  and  Me  :  Me  :  NH^  =  1:2:  4)-xylidines 
is  hydrolysed  and  the  bases  converted  into  formyl  derivatives ;  that 
from  the  (Me  :  Me  :  NHg  =1:2:  3)-base  crystallises  moderately  easily, 
whilst  the  other  from  the  (Me  :  Me  :  NH^  =1:2:4)  base  is  exceedingly 
difficult  to  obtain  as  a  solid. 

142.  "  Action  of  hydrolytic   agents  on  a  dibromocamplior,  and  the 
constitution  of  bromocamphorenic  acid."     By  Arthur  Lapworth. 

In  addition  to  the  experiments  already  briefly  described  {Proc, 
1899, 15, 161),  the  paper  gives  an  account  of  the  behaviour  of  a-dibromo- 
camphor  towards  hydrolytic  agents  other  than  moist  silver  compound.*;. 
It  is  found  that  this  substance  is  readily  attacked  by  mercurous 
nitrate  dissolved  in  boiling  acetic  acid,  and  that  a  small  quantity 
of  bromocamphorenic  acid  is  obtained.  It  is  not  attacked  by 
lead    compounds  under    these    conditions,    and    chars    when   heated 
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with  water  and  lead  oxide  in  closed  tubes  to  120 — 150';  in  the 
latter  case,  no  bromocamphorenic  acid  could  be  detected,  but  a  small 
quantity  of  camphoric  acid,  and  in  one  instance  a  minute  quantity  of 
camphorquinone,  was  found  to  be  produced. 

The  action  of  oxidising  agents  on  dibromocampholid,  bromocam- 
phorenic acid,  a-monobromocampholid  and  other  derivatives  of 
camphorenic  acid  has  been  investigated.  It  is  found  that  in  each 
case  where  oxidation  occurs  nearly  pure  homocamphoronic  acid  is 
obtained,  an  excellent  yield  of  the  latter  substance  being  produced 
when  a-monobromocampholid  is  oxidised  with  dilute  nitric  acid  and 
silver  nitrate. 
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From  the  Author. 

Ostwald,  W.  Grundriss  der  allgemeinen  Chemie.  Dritte,  um- 
gearbeitete  Auflage.     ill.     Leipzig  1899.  From  the  Author. 
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gischen  Bedingungen.     Stuttgart  1899. 

Lunge,  Georg.  Chemisch-technische  Unterriuchungsmethoden.  Vol. 
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At  the  next  meeting  on  Thursday,  November  16th,  the  following 
papers  will  be  read  : — 

"  Chlorine  derivatives  of  pyridine.  Part  IV.  Constitution  of  the 
tetrachlorpyridines."     By  W.  .J.  Sell,  M.A.,  and  F,  W.  Dootson,  M.A. 

"  Contributions  to  our  knowledge  of  the  aconite  alkaloids.  Part 
XV.  On  Japaconitine  and  the  alkaloids  of  Japanese  aconite."  By 
Wyndham  R.  Dunstan,  F.R.S.,  and  Harold  M.  Read. 

"On  the  determination  of  transition  temperatures."  By  H.  M. 
Dawson,  Ph.D.,  B.Sc,  and  P.  Williams,  B.Sc. 


RICHAKU   CLAY    AND  SONS,  LIMITED,   LONDON  AND  BUNOAV. 


Issued  2211111899 


PROCEEDINGS 

OF   THE 

CHEMICAL    SOCIETY. 

EDITED   BY  THE  SECRETARIES. 
Vol.  15.  No.  214. 


November  16th,  1899.  Professor  Thorpe,  F.R.S.,  President,  in  the 
Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Herbert 
"William  Hart,  13  Lynwood  Yillas,  Darwen,  Lancashire;  Henry- 
William  Hutchin,  Basset  Road,  Camborne. 

The  following  Certificate  was  authorised  by  Council  :  Frank  J.  Pye, 
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Of  the  following  papers,  those  marked  "^  were  read. 

*143.  "  The  chlorine  derivatives  of  pyridine.  Part  IV.  The  constitu- 
tion of  the  tetrachloropyridines."  By  W.  J.  Sell,  M.A.,  F.I.C., 
and  F.  W.  Dootson,  M.A. 

The  three  theoretically  possible  tetrachloropyridines  have  all  been 
obtained  {Trans.,  1898,  73,  432),  and  are  represented  by  the  formulae 
I,  II,  and  III  respectively.  * 

H 


CI 

CI 

ci/\h 

ci/\ci 

cil     Jci 

Cll      JH 

II. 

III. 

CI/   \ci 

cii    Jci 

I. 

Having  already  proved  {Trans.,  1897,  71,  1081)  that  the  compound 
melting  at  90 — 91°  has  the  constitution  represented  by  formula  I, 
the  authors  show  in  the  present  paper  that  the  isomer  which  melts 
at  21 — 22°  is  represented  by  formula  III,  and  hence  formula  II 
must  represent  the  constitution  of  the  third  isomer,  which  melts  at 
74 — 75°.     Treatment  with  ammonia  converts  the  compound  melting 
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at  21 — 22°  into  an  aminotrichloropyridine,  which  is  quite  different 
from  that  described  by  Stokes  and  Pechmann  (Amer.  Chera.  Jour., 
1886,  6,  377),  and  shown  by  them  to  have  either  the  formula  IV  or 
possibly  IVa  ;  as  the  new  compound  contains  an  amino-group  in  the 
y-position,  it  must  be  represented  by  formula  Y. 


NH2 

NH 

NH, 

NH2 

C1<^H 

Cl/^H 

ci/^ci 

ci/\ci 

Cl'     jci 

Cl!      jci 
H 

Cli      JH 

CH      Jcl 

IV. 

IVa. 

V. 

VI. 

That  the  y-position  is  occupied  by  the  amino-group  is  evident  from 
the  fact  that  when  this  new  compound  is  heated  with  phosphorus 
pentachloride,  the  aminotetrachloropyridine  obtained  is  that  which 
has  been  shown  by  Stokes  and  Pechmann,  and  by  the  authors,  to  have 
the  constitution  represented  by  formula  YI, 

*144.  "  Contributions  to  our  knowledge  of  the  aconite  alkaloids. 
Part  XV.  On  japaconitine  and  the  alkaloids  of  Japanese 
aconite."    By  Wyndham  R.  Dunstan,  F.R.S. ,  and  Harold  M.  Read. 

The  authors  have  investigated  the  properties  of  the  alkaloids  of 
Japanese  aconite,  A.  Fischeri  {"  kuza  uzu  "),  including  tho.se  of  japaconi- 
tine, the  crystalline  toxic  alkaloid  examined  by  Wright  and  Luff  in  1879, 
who  assigned  to  it  the  formula  CggHggNoO,!.  Later  workers,  Mandelin, 
Liibbe  and,  more  recently,  Freund  and  Beck,  have  asserted  that 
japaconitine  is  identical  with  aconitine,  the  crystalline  toxic  alkaloid 
of  Aconitum  Aapellus. 

The  results  obtained  in  the  present  investigation  do  not  confirm 
these  statements,  but  lead  to  the  conclusion  that  japaconitine  is  a 
distinct  alkaloid,  the  composition  and  properties  of  which,  however,  do 
not  agree  with  those  ascribed  to  it  by  Wright  and  Luff. 

Japaconitine  crystallises  in  colourless  needles  which  melt  at  204*5° 
(corr.).  The  crystallographic  characters  differ  from  those  of  aconitine. 
The  base  is  soluble  in  acetone,  alcohol,  chloroform,  and  in  ether,  but 
almost  insoluble  in  water  and  light  petroleum.  Its  physiological  action 
closely  resembles  that  of  aconitine.  It  contains  four  methoxyl  groups, 
one  acetyl  group,  and  one  benzoyl  group.  Its  composition  is  provisionally 
represented  by  the  formula  C2iH.,9(OCH3)/(CH,CO)(CfiH5CO)N03, 
which  seems  to  agree  best  with  the  analytical  data  for  the  base  and  its 
derivatives.  Japaconitine  furnishes  a  series  of  well  crystallised 
salts,  of  which  the  hydrochloride  (m.  p.  149 — 150^),  the  hydrohromide 
vm.  p.  172— 173°),  the  hydriodide  (m.  p,  207 — 208°),  the  aurichloride 
(m.  p.  231°),  and  the  nitrate  (m.  p.  194")  are  described.    Like  aconitine. 


■207 

japacouitine  is  dextrorotatory,  the  salts  being  Isevorotatory.  The 
specific  rotation  of  japaconitine  is,  however,  much  greater  than  that  of 
aconitine. 

"When  partially  hydrolysed  by  dilute  acids,  japaconitine  furnishes 
acetic  acid,  and  a  new  crystalline  base,  japhenzaconine,  in  accordance 
with  the  equation  Cg^H^gNO^i  +  H.,0  =  CggH^^ISrOjo  +  C^H^O.,.  It  crys- 
tallises in  rectangular  plates  which  melt  at  182 — 183°.  Its  Ifevo- 
rotation  is  nearly  twice  that  of  benzaconine.  The  salts  crystallise 
with  extreme  readiness.  The  hydrochloride  (m.  p.  253°),  the  hydro- 
bromide  (m.  p.  205°),  the  aurichlorids  (m.  p.  228°),  and  the  colourless 
fmric/i^or-derivative  (m.  p.  178°)  are  described. 

Japhenzaconine  is  hydrolysed  on  treatment  with  acids  or  alkalis, 
yielding  benzoic  acid  and  a  base,  japaconine,  in  accordance  with  the 
equation CgoHj^jSTOjo  +  H^O  =  CogH^gNOg  +  C^HgOg.  Japaconinehas  been 
obtained  only  in  an  amorphous  condition,  even  the  salts  crystallise 
with  great  difficulty.     The  hydrohroraide  melts  at  221°. 

When  japaconitine  melts,  it  gradually  suffers  decomposition  into 
acetic  acid,  and  a  new  crystalline  base,  pyrojapaconitine,  C32H45NO9. 
The  crystalline  hydrochloride  (m,  p.  175 — 176°),  hydrohromide  (m.  p. 
208°,  or  in  another  form  at  241°),  and  aurichloride  (m.  p.  161°)  are 
described.  Both  pyi'o japaconitine  and  its  salts  are  strongly  isevo- 
rotatory. 

Pyrojapaconitine  is  readily  hydrolysed  by  alkalis  or  acids,  yielding 
benzoic  acid  and  pijrojaj)aconine,  CojH^iNOg.  ISTeither  the  base  nor  its 
salts  have  been  crystallised. 

Japaconitine  yields  a  triacetyl  derivative  ;  and  also  a  monomethyl 
derivative  by  decomposition  of  the  methiodide  with  potash. 

It  is  evident  that  the  properties  of  japaconitine  and  its  derivatives 
are  distinct  from  those  of  aconitine  and  its  derivatives,  although  there 
is  a  strong  general  resemblance  between  the  two  gi-oups. 

Besides  the  crystalline  japaconitine,  Japanese  aconite  roots  were 
found  to  contain  a  small  proportion  of  its  first  hydi-olytic  product, 
japhenzaconine. 

Discussion. 

Professor  Tilden  inquired  how  many  aconitines  were  known 
possessing  the  physiological  action  of  the  original  alkaloid  from 
Aconitum  Napellus,  and  pointed  out  the  remarkable  change  in 
properties  resulting  from  the  elimination  of  the  acetyl  group  from 
aconitine. 

Mr.  D.  Howard  said  that  it  would  be  of  extreme  interest  if  any 
light  could  be  thrown  upon  the  relation  of  the  chemical  constitution 
of  the  aconite  alkaloids  to  their  physiological  action,  the  problem 
being  of  the  highest  importance. 


Professor  Duxstan,  in  reply,  stated  that  aconitine  from  A.  Napellus, 
p&eudaconitine  from  A.ferox,  and  japaconitine  from  Japanese  aconite 
(probably  A.  Fischeri)  exerted  a  very  similar  physiological  action.  The 
relationship  between  the  chemical  constitution  and  the  physiological 
action  of  these  alkaloids  and  their  derivatives  was  being  investigated  by 
Professor  Cash  and  himself .  They  had  already  published  {Phil.  Trans., 
189S,  190,  B,  239)  an  account  of  the  work  as  far  as  it  related  to 
aconitine,  benzaconine,  and  aconine,  and  had  paid  special  attention  to 
the  almost  entire  loss  of  toxic  power  which  results  from  the  elimina- 
tion of  the  acetyl  group  from  aconitine.  In  fact,  benzaconine  and 
aconine,  especially  the  latter,  were  found  to  be,  in  certain  respects, 
physiologically  antagonistic  to  aconitine. 

*145.  "The  dissociation  constants  of  very  weak  acids."     By  James 
Walker  and  William  Cormack. 
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form  of   apparatus   is  described  which   enabled  the   authors  to 

measure  the  electric  conductivity  of  very  weak  acids  with  considerable 

accuracy,  the  method  of  experiment  adopted  being  especially  applicable 

to  such  acids  as  are  gaseous  under  ordinary  conditions. 

The  following  table  contains  the  chief  results  obtained,  hydrochloric 

and  acetic  acids  being  added  for  purposes  of  comparison.  The  first  column 

of   figures  gives   the   dissociation  constants   calculated   by  Ostwald's 

formula,  the  second  column  gives  the  percentage  degrees  of  dissociation 

in    decinormal    solution,    these    numbers    being    proportional    to    the 

avidities  of  the  acids. 

k  X  W>  100  m. 

Hydrochloric  acid   —  91  "4 

Acetic  acid 180,000  1-30 

Carbonic  acid 3,040  0-174 

Hydrogen  sulphide     570  0*075 

Boric  acid    17  0-013 

Hydrocyanic  acid    13  0-011 

Phenol 1-3  0-0037 

These  results  are  in  general  harmony  with  the  hydrolytic  experi- 
ments of  Shields. 

Discussion. 

Mr.  L.  M.  JoxES  asked  whetlier  the  weak  inorganic  acids  examined 
obeyed  Ostwald's  dilution  law,  as  considerable  differences  occur  with 
strong  inorganic  acids,  and  whether  the  dissociation  in  all  cases  pro- 
ceeded with  the  formation  of  only  the  monovalent  anion. 

Mr.  Yernox  Habcourt  hoped  that  the  actual  measurements  of  the 
conductivity  were  given  in  the  paper,  and  not  only  the  inferences  from 
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these  measurements.  Careful  physical  measurements,  where  all  condi- 
tions were  recorded,  had  a  value  more  certain  to  endure  than  the 
theory  used  to  interpret  them. 

Professor  Tildex  mentioned  that,  at  his  suggestion,  one  of  his 
students  had  lately  studied  the  conductivity  and  hydrolytic  effects 
of  azoimide  in  the  expectation  of  finding  it  a  tolerably  strong  acid. 
The  results  of  these  experiments,  which  would  shortly  be  communi- 
cated to  the  Society,  however,  led  to  the  conclusion  that  azoimide 
is  a  weak  acid  standing  very  near  to  hydrocyanic  acid. 

Professor  Walker,  in  reply,  said  that  all  the  acids  investigated 
obeyed  Ostwald's  dilution[law,  and  that  the  primary  dissociation  in  each 
case  was  therefore  into  one  atom  of  hydrogen  and  the  rest  of  the 
molecule. 

Whether  the  theory  of  electrolytic  dissociation  were  finally  accepted 
or  rejected  in  its  present  form,  the  '•  degree  of  dissociation  "  would 
always  remain  a  valuable  and,  indeed,  indispensable  magnitude  where 
aqueous  solutions  of  electrolytes  were  concerned,  for  by  its  means 
alone  is  it  possible  to  calculate  chemical  equilibrium  in  such  solutions. 
The  interpretation  and  the  name  of  the  magnitude  might  be  changed, 
but  the  magnitude  itself  is  a  fundamental  one. 


*146.  "  Preparation  and  properties  of  solid  ammonium  cyanate. '    By- 
James  Walker  and  John  K,  Wood. 

In  a  preliminary  communication  (Proc,  1898,  108),  the  authors 
showed  that  pure  solid  ammonium  cyanate  might  be  prepared  by 
mixing  cooled  ethereal  solutions  of  ammonia  and  cyanic  acid.  The 
same  substance  can  be  produced  by  mixing  ammonia  gas  and  cyanic 
acid  vapour  at  the  ordinary  temperature,  provided  the  reacting  gases 
are  sufficiently  diluted  with  some  indifferent  gas. 

Measurements  of  the  rate  of  transformation  of  the  solid  cyanate 
into  urea  showed  that  the  rapidity  of  transformation  increases  very 
rapidly  with  rise  of  temperature,  and  that  the  presence  of  moisture 
greatly  accelerates  the  action.  About  3  per  cent,  of  the  cyanate  is 
decomposed,  with  formation  of  ammonia. 

The  molecular  heat  of  transformation  of  solid  cyanate  into  solid 
urea  is  49K  ;  the  molecular  heat  of  formation  of  solid  cyanate  is 
738K  ;  and  the  molecular  heat  of  solution  in  water  is  —  62-3K.  From 
these  numbers,  it  appears  that  the  molecular  heat  of  transformation  in 
aqueous  solution  is  75K. 

Ethylammonium  cyanate  is  rapidly  transformed  into  ethyl-urea  at 
the  ordinary  temperature.  When  ethereal  solutions  of  aniline  and 
cyanic  acid  are  mixed,  the  substance  which  separates  is  not  phenyi- 
ammonium  cyanate,  but  phenyl-urea. 


210 


*147.    '' Etherification  of  derivatives  of  /3-iiaphthol."     By  William 

A.  Davis. 

The  author  has  studied  quantitatively  the  etherification  of  a  consider- 
able number  of  substitution  derivatives  of  /3-naphthol  by  means  of 
alcohol  and  sulphuric  acid.  It  is  shown  that  a  single  group  occupying 
position  1  has  a  most  remarkable  effect  in  limiting  etherification, 
although  the  same  group  in  position  3'  exercises  little  influence. 

The  inhibiting  influence  of  ortho-groups  on  the  etherification  of 
phenols,  and  of  substituted  benzoic  acids,  as  studied  by  Victor  Meyer 
and  others,  is  fully  discussed  ;  the  conclusion  arrived  at  is  that  the 
stereochemical  hypothesis  proposed  by  Y.  Meyer  to  explain  his  results 
is  not  justified  by  facts. 

The  following  ethers  are  described  :  S'-bro7no-{3-methoxi/napht7ialene, 
m.  p.  105°;  l-hromo-fi-methoxynaphthalene,  m.  p.  82 — 83°;  l-chloro-/3- 
methoxyjiaphtkalene,  m.  p.  68°  ;  1  :  3'-dibromo-^-methoxynaphthalene, 
m.  p.  100°;  ?>'-hroino-fi-ethoxynaj)hthalene,  m.  p.  80°;  \-hromo-(i-ethoxy- 
nojyhthalene,  m.  p.  66°;  l-chloro-/3-ethoxynaphthaIene,m.-p.  58°;  1  -.S'-di- 
bromo-(S-ethoxynaphthalene,  m.  p.  9-t°  ;  1  ■.Z'-chlorobromo-ji-ethoxynaphthal- 
ene,  m.  p.  77°  ;  ?>'-bromo-jB-2yropoxynaphthalene,  m.  p.  63'5° ;  \-bromo-3- 
propoxynaplithaltTie,  m.  p.  35 — 36° ;  1  :  Z'-dibromo-^-propoxynaplilhalene, 
m.  p.  75°  ;  and  1  :  ^'-chlorobromo-ft-propoxynaphthahne,  m.  p.  60*5°. 

148.  "  On  the  determination  of  transition  temperatures."    By  H.  M. 
Dawson,  Ph.D.,  B.Sc,  and  P.  Williams,  B.Sc. 

While  the  influence  of  temperature  on  homogeneous  and  hetero- 
geneous equilibrium  is  a  continuous  one,  the  so-called  '  condensed 
systems '  are  characterised  by  the  existence  of  a  transition  tempera- 
ture. At  this  tempei'ature,  the  system  suddenly  undergoes  a  complete 
change.  The  second  form  of  the  system,  which  is  stable  at  the  higher 
temperature,  is  entirely  retransformed  into  the  first  on  lowering  the 
temperature  below  that  of  the  transition  point. 

Various  methods  have  been  employed  for  the  determination  of  such 
transition  temperatui'es,  for  example, the  dilatometric,  the  thermometric, 
and  the  various  identity  methods.  The  latter  depend  upon  the  fact  that 
the  saturated  solutions  of  the  systems  which  are  capable  of  mutual 
transformation  become  identical  at  the  transition  temperature.  In 
consequence  of  this,  the  properties  of  the  saturated  solutions  corre- 
sponding to  the  various  solubility  curves  emanating  from  the  transi- 
tion point  assume  the  same  value  at  this  temperature.  In  choosing  a 
suitable  property  of  the  saturated  solution  for  investigation,  attention 
must   be  paid  to  the  three    following    points  :    (1)    the  property  in 
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question  must  be  measurable  accurately  and  rapidly  ;  (2)  it  must 
show  a  notable  variation  for  small  changes  in  the  composition  of 
the  saturated  solution ;  (3)  there  should,  if  possible,  be  no  loss  in  the 
quantity  of  the  saturated  solution  as  a  result  of  the  measurement. 

The  densities  and  electric  conductivities  of  saturated  solutions  have 
been  investigated  by  the  authors  with  a  view  to  determining  transition 
temperatures.  The  density  measurements  were  carried  out  with  the 
saturated  solution  of  sodium  sulphate.  The  curves  obtained  by 
plotting  the  density  intersect  at  a  wide  angle  at  32 '4°  corresponding 
to  the  transformation  of  the  decahydrate  into  the  anhydrous  salt  at 
this  temperature. 

Conductivity  measurements  were  also  carried  out  with  this  salt  ; 
as  in  the  case  of  the  density,  two  curves  intersecting  at  about  32*5° 
were  obtained. 

The  change  in  direction  of  the  curve  at  this  temperatui'e  is  not  so 
great  as  was  expected ;  this  is,  however,  explicable  on  the  ground 
that  the  solutions  are  so  concentrated. 

A  second  series  of  experiments  was  carried  out  with  thorium 
sulphate,  the  nonahydrate  of  which,  according  to  Roozeboom,  changes 
into  the  tetrahydrate  at  about  43^.  The  concentration  of  the  saturated 
solution  at  the  transition  temperature  is,  in  this  case,  only  about  one- 
third  normal. 

On  plotting  the  conductivity  on  a  diagram,  two  curves  are  obtained 
intersecting  at  about  48°.  To  confirm  this  result,  the  transition  tem- 
perature has  been  determined  dilatometrically  and  tensimetrically,  by 
which  methods  46  "5°  and  47*5°  were  obtained.  Roozeboom' s  deter- 
mination of  43°  would  therefore  appear  to  be  somewhat  too  low.  The 
authors  point  out  the  availability  of  the  above  methods  of  determina- 
tion in  cases  where  other  methods  cannot  be  used  with  advantage. 

149.  "  Constitution  of  amarine,  of  its  supposed  dialkyl-  and  diacyl- 
derivatives,  and  of  isoamarine."  By  Francis  R.  Japp,  F.R.S., 
and  James  Moir,  M.A.,  B.Sc. 

The  authors  find  that  Claus  and  Elbs's  "  dibenzylamarine  "  (m.  p. 

139 — 140°)  has  in  reality  the  composition  represented  by  the  formula 

CojH^s(C-H.).iNoO,  and   is   henzoyl-s,-dihenzyl-i-dipheni/lethylenediamine, 

c"H,-CH-N(C-H,VC0-CgH5      -.^  u      u^  •     j      i  -.i,       a- 

6    =>   I  \    >     II  <5    5.     It  may  be  obtained,  alonar  with  a  di- 

CeHj-CH-XH-C-Hy  * 

benzoyl  derivative  (m.  p.  268°),  by  the  action  of  benzoic  chloride  on 
Grossmann's  s-dibenzyl-i-diphenylethylenediamine,  thus  proving  its  con- 
stitution. This  dibenzoyl  derivative,  melting  at  268°,  may  also  be 
obtained  by  introducing  a  benzoyl  group  into  "  dibenzylamarine." 
Claus   and   Elbs's  "  dimethylamarine "   (m.    p.    146°)    is    in    reality 
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the  corresponding  benzoi/ls-dimethyl-i-dijyhenylethylenediamine,  and 
Borodine's  "  diethylamarine  "  (m.  p.  110 — 115°  ;  the  authors  find  125°) 
is  the  corresponding  diethyl  derivative. 

When  benzoyl-s-dibenzyl-i-diphenylethylenediamine  hydrochloride  is 
heated  to  220°,  it  parts  with  water,  yielding  dibenzylamaronium  chloride, 

CeH,.CH-N(0,H,).CO.CeH,  ^  OeHa'CH N(aH,)         ^,  ^  ^^  „ 

C6H5-CH-N^(C7H7)H2Cl  CQK^-CK-l:i\C.ll^)Cl^^  '-6^5  +  ^2^' 

a  reaction  which  proves  conclusively  the  constitution  of  the  dialkyl- 
amaronium  salts. 

Dibenzylamaronium  chloride  gives  a  dichromate  of  the  formula 
(C35H3jN2Cl)2,H2Cr207  (m.  p.  173°)  which,  when  boiled  with  glacial 
acetic  acid  and  a  little  hydrochloric  acid,  yields  dibenzyllophonium 
chloride,    showing    that    the    latter    substance    has    the    constitution 

CfiHg-C N(C7H7) 

r  H  •r-N'^^r  H  \ri=^^*^6^5'  ^'^s^^^'i  ^^>  ^^  suggested  by  Japp  and 

C6H5-C-N^(C7H.)oCK 
Davidson,  ^  -^  .jj Lljy^^C-CgHj. 

The  authors  regard  amarine  as  2-phenyl-^  :  d-cis-dijjhenyl-i: :  5-dihydro- 

H 

CgH^-C-NH 
imidazole,  p  tt  .A -kt-^C'C^Hj,   employing    the    numbering    of    the 

imidazole  ring  adopted  by  M.  M.  Richter.  A  formula  identical  with 
the  foregoing,  excepting  that  the  configuration  was  not  indicated,  was 
put  forward   by  Claus. 

Amarine  is  thus  a  meso-form  derived  from  Grossmann's  i-diphenyl- 
ethyleriediamine  (m.  p.  120 — 121°),  which  this  author  obtained  by  the 
reduction  of  amarine. 

The  authors  show  that  Snape  and  Brooke's  isoamarine  is  %phenyl- 
4  :  b-tra,n&-diphenylA: :  b-diliydi-oimidazole — the  corresponding  racemic 
form.  With  Professor  Snape's  permission,  they  reduced  isoamarine 
with  sodium  in  boiling  alcohol,  and  obtained,  as  in  Grossmann's 
analogous  experiment  with  amarine,  a  benzylidene  derivative,  which 
on  hydrolysis  with  acids,  gave  benzaldehyde  and  a  base — in  this  case 
Feist's  r-diphenylethylenediamine  (m.  p.  90 — 92°).  Isoamarine  is  thus 
related  to  Feist's  base  in  the  same  way  as  amarine  to  Grossmann's. 
Feist's  base  (prepared  by  the  reduction  of  a-benzildioxime),  when 
heated  with  benzoic  acid  at  170 — 180°,  yielded  isoamarine,  thus  con- 
firming the  foregoing  view  as  to  the  constitution  of  the  latter  compoiind, 
Amarine  benzoate  undergoes  no  change  at  this  temperature. 

Isoamarine  may  be  readily  prepared  by  fusing  amarine  with  sodium, 
or  by  heating  amarine  hydrochloride  above  its  melting  point. 

The  authors  tind  that  Claus  and  Scherbel's  supposed  dibenzoylamarine 
is  identical  with  Grossmann's  s-dibenzoyl-i-diphenylethylenediamine, 
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and  that  Bahrmann's  supposed  diacetylamarine  is  acetylbenzoyl-i-di- 
phenylethylenediamine.  This  removes  the  supposed  evidence  for  the 
symmetrical  or  di-imidic  formula  of  amarine. 

The  authors  have  made  a  detailed  study  of  the  reactions  of  the 
supposed  dibenzylamarine,  the  results  of  which  confirm  the  foregoing 
views  as  to  its  constitution. 


150.  "  The  atomic  weight  of  nitrogen."     By  G.  Dean,  B.A. 

The  work  of  which  an  account  is  given  in  this  paper  is  in  continua- 
tion of  that  of  which  a  preliminary  notice  has  already  been  communi- 
cated to  the  Society  (Proc,  189S,  14,  174).  After  giving  a  summary 
of  the  results  of  previous  workers,  the  author  deduces  a  mean  value 
from  them  of  14-034  for  the  atomic  weight  of  nitrogen,  but  points  out 
that  the  means  of  the  detei'minations  by  chemical  methods  of  individual 
workers  vary  from  13-975  (Pelouze)  to  14-05  (Stas).  The  ratio  of  the 
densities  of  oxygen  and  nitrogen  as  determined  by  Lord  Rayleigh  and 
by  M.  Leduc  is  16  :  14-003.  These  variations  seemed  to  be  too  great, 
so  it  was  thought  that  it  would  be  both  important  and  interesting  to 
try  a  new  method  which  would  involve  as  few  atomic  weights  as  pos- 
sible, and  only  those  which  are  known  with  the  highest  accuracy.  Silver 
cyanide  was  selected  as  the  compound  containing  nitrogen,  and  the 
ratio  between  a  given  mass  of  it  and  that  of  the  potassium  bromide 
required  for  the  complete  precipitation  of  the  silver  contained  in  it 
determined  with  all  the  precautions  insisted  on  in  such  work  by  Stas. 
The  cyanide  was  decomposed  in  some  cases  by  dissolving  it  in  nitric 
acid,  in  other  experiments  sulphuric  acid.  The  ratio  between  the 
purest  silver  and  the  sample  of  potassium  bromide  used  was  carefully 
determined,  so  that  the  ratio  found  was  really  Ag  :  AgCX.  This  was 
found  to  be  107-93  :  133-962,  whence  CN  =  26-032and  X=14-031  if 
C-12-001. 
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CERTIFICATES   OF   CANDIDATES   FOR   ELECTION 
AT   THE    NEXT   BALLOT. 


N.B. — The  names  of  those  who  sign  from  **  General  Knowledge  " 
are  printed  in  italics. 

The  following  Candidates  have  been  proposed  for  election.     A  ballot 
will  be  held  on  Thursday,  December  7th,  1899. 

Anderson,  James  WiUiam, 

1,  Pi'eston  Villas,  Hailing,  Kent. 
Analytical  Chemist.  Student,  Rutherford  College,  Newcastle-on- 
Tyne,  in  Chemistry  and  Metallurgy,  &c.  Assistant  Chemist  for  12 
years,  Messrs.  Rio  Tinto  Co.,  Limited,  at  Jarrow-on-Tyne,  in  the  ex- 
traction of  copper,  silver,  gold,  lead,  &c.,  and  smelting  and  refining  of 
copper,  &c.  Head  ■  Chemist,  Messrs.  Hilton,  Anderson,  Brooks  and 
Co.,  Limited,  Cement  Manufacturers,  6,  Upper  Thames  Street,  London, 
and  elsewhere. 

George  Thudichum.  Robt.  G.  Grimwood. 

W.  J.  Dibdin.  Leopold  Mandeville  Deane. 

A.  Stanley  Fox. 

Armitage,  Francis  Paul, 

High  House,  Brook  Green,  Hammersmith. 
Assistant  Science  Master  at  St.  Paul's  School.     First  Class  Honours 
in  Chemistry  at  Oxford,  1898. 

W.  W.  Fisher.  V.  H.  Veley. 

John  Watts.  J.  E.  Marsh. 

Wyndham  R.  Dunstan. 

Armstrong,  Frederick  William, 
The  Hill,  Langport,  Somerset. 
Science  Master  and  Evening  Lecturer.     Past  Royal  Exhibitioner  at 
the  Royal  College  of  Science.     Associate  of  the  Royal  School  of  Mines. 
T.  E.  Thorpe.  W.  Palmer  Wynne. 

F.  R.  Japp.  A.  E.  Tutton. 

T.  H.  Walker. 
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Beesley,  Frederic  Arnold, 

Bank  House,  Wirksworth,  Derby. 
Lecturer  and  Teacher  of  Chemistry  and  Physics  at  the  Ashby-de-la- 
Zouch  Grammar  School.  For  5  years  I  was  a  student  of  Chemistry 
at  University  College,  Nottingham,  where  I  carried  on  my  work 
considerably  beyond  the  standard  of  the  London  B.Sc.  I  hold  this 
degree  in  Chemistry  and  in  Physics  with  Honours.  I  have  been 
teaching  Chemistry  (Theoretical  and  Practical)  for  the  past  two  years. 

Frank  Clowes.  J.  J.  Sudborough. 

J.  Bernard  Coleman.  K.  M.  Caven. 

R.  Lloyd  Whiteley.  E.  T.  Shelbourn. 

Chapman,  Edgar  Marsh, 

17,  Bloomsbury  Square,  London,  W.C. 
Holder  of  the  Burroughs  Scholarship  in  the  Pharmaceutical  Society's 
Laboratory.  Have  studied  Chemistry  for  two  years  under  Professor 
J.  Norman  Collie,  and  passed  the  Pharmaceutical  Society's  examina- 
tion ;  have  been  engaged  for  a  year  in  Research  work  ;  joint  author  of 
paper  on  "  Homocamphoronic  and  Camphononic  Acids,"  Proc,  1899, 
15,  159. 

J.  Norman  Collie.  M.  Carteighe. 

A.  Lapworth.  Thomas  Tickle. 

John  E.  Mackenzie. 

Dewhirst,  John  Arthur, 

125,  Mount  View  Road,  Stroud  Green,  N. 
Chemist.  Studied  at  Bradford  Technical  College,  Yorkshire  College, 
Leeds,  and  at  Pharmaceutical  Society's  School.  Three  times  Medallist 
at  latter  institution.  Formerly  Assistant  in  Laboratory  of  Dr.  Attfield, 
F.R.S.  Latterly  Demonstrator  of  Chemistry,  School  of  Pharma- 
ceutical Society.  Now  Chemist  to  Messrs.  Geo.  Curling,  Wyman 
and  Co.,  Bunhill  Row. 

John  Norman  Collie.  Wyndham  R.  Dunstan. 

Arthui'  Lapworth.  Arthur  Smithells. 

"SYm.  Ackroyd. 
Dougall,  James  Dick, 

Millom,  Cumberland. 
Analytical  Chemist.  Was  three  years  a  Student  and  two  years  an 
Assistant  with  Messrs.  Tatlock  and  Thomson,  of  Glasgow.  Since  then 
have  been  head  Chemist  in  large  works  in  Cumberland,  and  have 
contributed  one  or  two  small  papers  to  the  Analyst  and  local  societies 
in  Glasgow. 

R.  R.  Tatlock.  Horatio  Ballantyne. 

R.  T.  Thomson.  John  Clark. 

W.  Rintoul.  Wm.  T.  Thomson. 
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Dudderidge,  Frank  Rawlinson, 

45,  Sidney  Grove,  Newcastle -on-Tyne. 
Analytical  and  Pharmaceutical  Chemist.  Principal  of  the  North  of 
England  School  of  Chemistry,  55,  Northumberland  Street,  Newcastle- 
on-Tyne,  where  I  lecture  on  Chemistry  daily.  Medallist  in  Chemistry 
at  the  South  London  School  of  Chemistry  (1890 — 01).  For  some 
time  Analytical  Chemist  with  Messrs.  Brady  and  Martin,  Manufacturing 
Chemists,  Newcastle-on-Tyne. 

P.  Phillips  Bedson.  Geo.  F.  Merson. 

Fredk.  Gilderdale.  fV.  A.  11.  Naylor. 

Thomas  Tyrer. 

Fermor,  Herbert  Frederick  Francis  Burdett, 
15,  Ansdell  Road,  Peckham,  London,  S.E. 
Analytical  Chemist.  Mainly  educated  in  Science  by  private  study. 
Student  at  Goldsmiths'  Institute,  then  Demonstrator  in  the  Chemical 
Department  at  the  same  institution.  Lecturer  on  Chemistry  to 
London  School  Board.  Assistant  Analyst,  Chemical  and  Gas  Depart- 
ment, London  County  Council.  Medallist  in  Chemistry,  Science  and 
Art  Department. 

Frank  Clowes.  R.  Grimwood. 

William  Jackson  Pope.  J.  H.  Co.ste. 

A.  G.  Bloxam.  Charles  J.  S.  Makin.  --'-; 

Gurney,  Elliott  Henry, 

Albert  Street,  Marrickville,  New  South  Wales. 
Assistant  Chemist,  Department  of  Agriculture,  New  South  Wales. 
Seven  years  assistant  to  Mr.  F.  B.  Guthrie,  Chemist  to  Department 
of  Agriculture,  N.S.W.  Author  of  "  Notes  on  Coloui-ing  Matter  of 
Eriococcus  Eucalypti,"  and  "The  Wax  of  Ceroplastes  Rubens," 
(published  in  Vol.  VII.  Australian  Association  for  Advancement  of 
Science).  Also,  with  Mr.  Guthrie,  "Notes  on  Milling  Qualities  of 
Different  Varieties  of  Wheat,"  and  "  Analyses  of  Commercial  Ferti- 
lisers obtainable  in  N.S.W.,"  and  of  other  papers  in  the  Agricultural 
Gazette,  N.S.W. 

William  M.  Hamlet.  H.  G.  Smith. 

F.  B,  Guthrie.  W.  M.  Doherty. 

A.  Liversidge.  J.  A.  Schofield. 

Will.  A.  Dixon. 

Kay,  Percy, 

3,  Phenc  Street,  Chelsea,  S.W. 
Senior  Demonstrator,   S.W.  London   Polytechnic,  Chelsea.     Ph.D. 
in  Chemistry  of  Heidelberg.     Fellow  of  the  Institute  of  Chemistry. 
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Author  of  the  following  papei-s :  "Action  of  Mustard  oils  on  aromatic 
acids  diacetanilides,"  "  Urethane  derivatives  and  nitro-piperidine." 

J.  Bei-nard  Coleman.  R.  Grimwood. 

Frank  Clowes.  J.  H.  Coste. 

A.  Hunter  Boy  Ian. 

Kinaersley,  Henry  WulfF, 

4,  The  Avenue,  Keynsham,  Somerset, 
Student.  One  year  Merchant  Venturer's'  Tech.  College,  Bristol. 
Three  years  Dr.  E.  H.  Cook,  Bristol,  One  year  King's  College, 
London.  Passed  Intermediate  Examination  of  the  Institute  of 
Chemistry,  Passed  Honours  Examination  in  Chemistry  of  Science 
and  Art. 

John  M.  Thomson,  Patrick  H,  Kirkaldy. 

Herbert  Jackson,  Martin  Priest. 

Ernest  H.  Cook, 

Lange,  Ernest  Frederick  Stephen, 

Sunny  Nook,  Victoria  Road,  Withington,  Manchester. 
Steel  Works  Manager,  i.e.,  Metallurgical  Engineer,  Practical  and 
Theoretical  Research  into  the  Metallurgy  of  the  melting  of  steel  in 
the  Siemens  Open  Hearth  Furnace,  the  Metallurgy  of  the  various 
small  converter  processes  for  making  steel,  the  mixing  of  special  foundry 
irons,  desulphurisation  by  means  of  ferromanganese,  &c,,  (fee. 
J.  E,  Stead.  Hugh  Ramage, 

J.  Reddrop.  W.  iV.  Hartley. 

H.  Frankland. 

Leeming,  William  Thomas, 

60,  Lomeshaye  Road,  Nelson. 
Science  Teacher.     Student  of  Owens  College,   1892 — 1895,  in  the 
Honours  School    of    Chemistry,  and   B.Sc.    (Vict.    Univ.).       Science 
Master  in  the  Nelson  Technical  School,  and  Lecturer  in  Chemistry  in 
the  Nelson  Evening  School, 

H,  B.  Dixon,  "VV.  H,  Pei'kin,  jun. 

G.  H.  Bailey,  J.  F.  Thorpe. 

W.  A.  Bone.  W.  T.  Lawrence. 

Lett,  Stephen  Joshua, 

(In  England),  25,  Percy  Street,  Liverpool. 

Assayer  and  Technical  Chemist.     Sole  charge  of  Assay   Office   in 

Central  Africa  of  Messrs,   The   North  Charterland   Exploration    Co., 

Ltd.,  for  past  two  years  (this  position  I  still  hold).     Sole  chai'ge  of 

Assay  and  Chemical  Department  of  Messrs,  The  Ripanji  Quicksilver 
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and  Silver  Mines,  Ltd.,  Ripanji,  Servia.  Analyst  for  four  years  to 
the  Gas  and  Water  Committees  of  Messrs.  The  Wallasey  Local 
Board  (Cheshire,  England).  Four  years  Student  Assistant  to  the  late 
Mr.  A.  Norman  Tate,  F.I.C.,  F.C.S. 

Francis  Henry  Tate.  T.  A.  Reid. 

William  J.  Butclier.  Edward  Davies. 

F.  E.  Bowman. 


Lewis,  Ed-ward  Watkin, 

64,  Ommaney  Road,  New  Cross,  S.E. 
Student.     Associate  of  the  City  and  Guilds  Institute  in  the  Depart- 
ment  of   Chemistry.     Now  Salters'  Research  Fellow  at  the  Central 
Technical  College. 

Henry  E.  Armstrong.  William  A.  Davis. 

T.  M.  Lowry.  Edwin  C.  Jee. 

Gerald  T.  Moody. 

McCreath,  "William  D., 

The  Plains,  Totnes,  S.  Devon. 
Analytical  and  Technical  Chemist.  Studied  Chemistry  first  under 
Dr.  C.  M.  Aikman,  of  Glasgow.  Afterwards  assistant  for  4^^  years 
to  Mr.  F.  J.  Lloyd,  during  which  made  a  speciality  of  cider  fermenta- 
tion, assisting  Mr.  Lloyd  in  his  experiments  on  cider,  and  also,  during 
two  seasons,  in  those  on  cheddar  cheese.  Now  Chemist  and 
Scientific  Adviser  to  Messrs.  J.  Symons  &  Co.,  Cider  and  Wine 
Makers,  of  Totnes. 

C.  M.  Aikman.  Alexander  Cameron. 
Fredk.  J.  Lloyd.  Jas.  McCreath. 
John  Heron.                                 E.  R.  Moritz. 

C.  H.  Boihamley. 

Main,  Hugh, 

45,  The'Village,  Old  Charlton,  Kent. 
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RESEARCH  FUND. 


A  meeting  of  the  Research  Fund  Committee  will  be  held  in  December. 
Applications  for  Grants,  to  be  made  on  forms  which  can  be  obtained 
on  application  to  the  Assistant  Secretary,  must  be  received  on  or 
before  November  30th. 


At  the  next  meeting  on  Thursday,  December  7th,  there  will  be  a 
ballot  for  the  election  of  Fellows,  and  the  following  paper  will  be  com- 
municated by  the  authors  : — 

"The  oxidation  of  certain  organic  acids  in  presence  of  iron."  By 
H.  J.  H.  Fenton,  M.A.,  F.R.S.,  and  H.  0.  Jones,  B.A.,  B.Sc. 


KIOHARD  CLAT  AND  SONS,   LIMITED,    LONDON   ANlJ    BLNOAV. 


Iseued  12/12/1899 


PROCEEDINGS 

OF   THR 

CHEMICAL    SOCIETY. 

EDITED   BY   THE  SECRETARIES. 
Vol.  16.  No.  215. 


December  7  th,  1899.  Pi'ofessor  Thorpe,  F.R.S.,  President,  in  the 
Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Alexander  Hutcheon  Bennett,  61  London  Road,  Bromley,  Kent; 
Oscar  Joseph  Cole,  Wivenhoe,  Colchester,  Essex  ;  Thomas  Cuthbert 
Davison,  49  Victoria  Road,  New  Swindon,  Wilts. ;  Harry  Medforth 
Dawson,  Yorkshire  College,  Leeds  ;  Stephen  M.  Dixon,  University, 
Fredericton,  New  Brunswick,  Canada ;  James  Foulds,  6  Murray  Street, 
Burnley,  Lancashire ;  Robert  W.  Gray,  7  Orme  Court,  Bayswater ; 
Henry  Jackson,  Downing  College,  Cambridge  ;  Thomas  Goode  Joyce, 
The  Smallthorns,  Stafford ;  William  Charles  Robert  Kynaston,  9  Har- 
land  Road,  Higher  Tranmere,  Birkenhead ;  Arthur  Robert  Laws,  48 
Waverley  Terrace,  Newcastle-on-Tyne  ;  Alan  W,  Cranbook  Menzies, 
1 1  Howe  Street,  Edinburgh ;  Edgar  Ford  Morris,  69  Shrewsbury  Street, 
Old  Trafford,  Manchester ;  Herbert  Newall  Montis,  48  Lansdowne 
Road,  Crumpsall,  Manchester  ;  Ernest  Brooks  Naylor,  73  Castle  Street. 
Bolton  ;  James  Hart-Smith,  4  Edenvale  Street,  Fulham ;  Bertram 
Vincent  Storr,  17  York  Road,  Ilford,  Essex;  Archie  Hugh  Strong, 
Stoneleigh  Villa,  63  Heme  Hill  Road,  Camberwell,  S.E  ;  Gustavus 
Athol  Waterhouse,  "  EUerslie,"  Birrell  Street,  Waverley,  N.S.W,  ; 
Leonard  Philip  Wilson,  123  Chadwick  Road,  East  Dulwicb,  S.E. 

A  ballot  for  the  election  of  Fellows  was  held,  and  the  following 
were  subsequently  declared  duly  elected  : — Messrs.  James  William 
Anderson  ;  Francis  Paul  Armitage;  Frederick  William  Armstrong  ; 
Frederic  Arnold  Beesley,  B.Sc. ;  Edgar  Marsh  Chapman ;  John 
Arthur  Dewhirst ;  James  Dick  Dougall ;  Frank  Rawlinson  Dudde- 
ridge ;  H.  F.  F,  Burdett  Fermor ;  Elliott  Henry  Gurney ;  Percy 
Kay,  Ph.D. ;  Henry  Wulff  Kinnersley  ;  Ernest  F.   Stephen  Langg  • 
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William  Thomas  Leeming,  B.Sc.  ;  Stephen  Joshua  Lett ;  Edward 
Watkin  Lewis  ;  William  D.  McCreath  ;  Hugh  Main,  B.Sc.  ;  Harry 
Ainley  Neale  ;  Thomas  Henry  Palmer ;  Marchant  Pearson,  B, A. ; 
Bennett  C.  Polkinghorne,  B.Sc.  ;  Georges  Ponthieu ;  Frank  J.  Pye  ; 
William  Downing  Raynor,  B.A.  3  Christopher  Foulis  Eoundell,  B.A.  ; 
William  Bussell ;  Robert  Hawks  Walton ;  F.  R.  Leyland  Wilson, 
M.A. ;  John  Wilson. 

Of  the  following  papers,  those  marked  *^  were  read. 

*151.  "The  oxidatioa  of  certain  org^anic  acids  in  presence  of  ferrous 
salts."  Byj  Henry  J,  Horstman  Fenton,  M.A.,  F.R.S.,  and  H.  0. 
Jones,  B.A.,  B.Sc. 

The  oxidation  of  various  organic  substances  in  presence  of  iron  has 
formed  the  subject  of  a  considerable  number  of  previous  communica- 
tions, and  the  observations  are  now  being  extended  in  several  directions. 
The  present  paper  deals  with  results  which  have  recently  been 
obtained  in  an  extensive  study  of  the  behaviour  of  acids  of  typical  con- 
stitution when  oxidised  by  hydrogen  peroxide  in  presence  of  ferrous 
salts. 

It  is  shown  that,  under  the  conditions  of  the  experiments,  the  follow- 
ing acids  are  unacted  upon  by  the  reagent  :  acetic,  monochloracetic, 
oxalic,  malonic,  succinic,  dibromosuccinic,  f  umaric,  maleic ;  whereas  an 
energetic,  and  genei'ally  immediate,  oxidation  occurs  in  the  case  of  the 
following  acids  :  formic,  glycollic,  lactic,  yS-oxybutyric,  glyceric, 
tartronic,  tartaric,  malic,  citric,  mucic,  saccharic,  pyruvic,  dioxytartaric, 
acetylene  dicarboxylic,  acetoue  dicarboxylic,  pyromucic,  benzoic,  picric. 

The  oxidation  products  obtained  are  often  of  considerable  interest, 
and  changes  can  be  effected  which  have  not  been  accomplished  by  any 
other  means.  These  oxidation  products  are  being  examined,  and  in 
the  present  communication  an  account  is  given  of  the  progress  of  the 
investigation. 

*152.  '•  Oxalacetic  acid."  By  Henry  J.  Horstman  Fenton,  M.A.,  F.R.S., 
and  H.  0.  Jones,  B.A.,  B.Sc. 

By  the  oxidation  of  malic  acid  in  presence  of  ferrous  salts,  the  authors 
obtained  a  white,  crystalline  substance  having  the  formula  C^H^Oj, 
which,  on  examination,  was  found  to  be  free  oxalacetic  acid.  The 
hydrazone  crystallises  in  lustrous  prisms,  and,  when  heated  with  dilute 
sulphuric  acid  gives  the  phenylpyrazoloncarboxylic  acid  which  was 
obtained  by  Wislicenus  and  by  Buchner  from  the  ethyl  and  methyl 
esters.     Further  identification   is  afforded   by  the  formation  of  the 
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methyl  ester  and  its  hydrazone,  by  the  colour  reaction  with  ferric 
chloride,  and  by  the  formation  of  pyruvic  acid  when  an  aqueous  solu- 
tion of  the  acid  is  heated. 

*153.  "  Determination  of  the  constitution  of  fatty  acids.     Part  11."^ 
By  Arthur  William  Crossley  and  Henry  Rondel  Le  Sueur. 

In  continuation  of  their  work  (^Trans.,  1899,  75,  161),  the  authors 
have  prepared  ethyl isopropylacetic  acid  from  ethylisopropylmalonic 
acid,  and  have  investigated  it  by  their  method. 

Ethylisopropyhnalanic  acid  crystallises  from  benzene  in  glistening^ 
needles  melting  at  131 — 1315^;  the  et/iT/l  salt  is  a  colourless  liquid 
boiling  at  232—233^. 

Ethyltsopropylacetic  acid,  C2H5'CH(C3H7)'COOH,  prepared  by  the 
elimination  of  carbon  dioxide  from  ethylisopropyl  malonic  acid,  is  a  dis- 
agreeable smelling  liquid  boiling  at  203°.  The  e^//?/^  salt  is  a  colourless 
liquid  boiling  at  164 — 165°  (765  mm.),  and  possessing  a  characteristic 
smell;  the  amide  crystallises  from  light  petroleum  in  silky  needles  melt- 
ing at  134° ;  the  anilide  separates  from  light  petroleum  in  clusters  of 
small,  glistening  needles  melting  at  114 — 115°  ;  and  th.Q  paratoluidid& 
forms  feathery  needles  melting  at  123°. 

Ethyl  a-broviethylisopi'opylacetateia>  a  mobileliquid  boilingat  135 — 136° 
(59  mm.)  possessing  a  pungent  smell  somewhat  resembling  pepper- 
mint. When  treated  with  diethylaniline,  hydrogen  bromide  is  elimin- 
ated in  two  ways,  giving  rise  to  a  liquid  having  a  marked  odour  of 
peppermint,  and  boiling  at  175 — 180°.  It  consists  of  a  mixture  of 
ethyl  dimethylelhylacrylate  and  ethyl  methylisopropylacrylate.  On  sapon i 
fication,  a  mixture  of  the  corresponding  acids  is  obtained  boiling 
constantly  at  136°  (55  mm.). 

When  this  mixture  is  oxidised,  first  with  potassium  permanganate 
and  then  potassium  dichromate,  the  products  are,  as  expected,  acetone, 
acetic,  propionic,  and  isobutyric  acids  ;  thus  proving  that  two  un- 
saturated ethyl  salts  are  formed  by  the  action  of  diethylaniline  on 
ethyl  a-bromethylisopropylacetate. 

Applying  these  results  to  the  determination  of  the  constitution  of 
the  original  acid,  having  the  formula  C-H^^O,,  since  acetone  is  produced 
on  oxidation,  the  group  (CHg).^^  must  be  attached  to  the  a-carbon 
atom  in  the  unsaturated  acid,  the  double  bond  being  produced  by 
elimination  of  a  bromine  atom  from  the  a-carbon  atom,  and  a  hydro 
gen  atom  from  an  adjacent  carbon  atom,  hence  (CHo)oC.'(>COOH 
represents  the  grouping  of  five  of  the  seven  carbon  atoms.  The  two 
remaining  carbon  atoms  must  be  attached  to  the  a-carbon  atom,  and 
as  propionic  acid  was  obtained,  they  must  have  been  present  as  an 
ethyl    group,    therefore    the    formula    of    the     unsaturated    acid    is 
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CH3)2C:C(C2H5)-C02H,  and  (CH3)2CH-CH(C2H5)-C02H  that  of  the 
original  fatty  acid. 

The  presence  of  acetic  and  isobutyric  acids  is  accounted  for  by  the 
oxidation  of  the  second  unsaturated  acid  produced,  namely,  methvliso- 
propylacrylic  acid. 

*154.  "The  reaction  between  sulphuric  acid  and  potassium  ferro- 
oyanide."   ByR.  H.  Adie,  M.A.,B.Sc.,  and  K.  C.  Browning,  B.A. 

The  authors  have  made  a  quantitative  investigation  of  the  action 
of  sulphuric  acid  of  concentrations  varying  from  that  of  HjSO^ 
(98  per  cent.)  to  HgSO^jSHjO  on  potassium  ferrocyanide  with  the 
following  results. 

The  salt  dissolves  in  acid  of  strengths  corresponding  to  HjSO^  and 
HjS04,H20,  with  the  formation  of  potassium  sulphate  and  hydro- 
ferrocyanic  acid ;  there  is  only  a  slow  and  incomplete  formation  of 
carbon  monoxide. 

In  acid  of  the  strength  represented  by  H,SO^,2H20,  the  decom- 
position of  the  salt  results  in  the  formation  of  carbon  monoxide  ; 
this  reaction  accounts  for  all  the  cyanogen  in  the  salt. 

With  more  dilute  acid  of  the  composition  of  from  H2SO^,4HoO 
to  HjSO^jlOHjO,  the  products  are  hydrocyanic  acid  and  Everitt's 
salt,  KgFejCyj.  At  the  latter  dilution,  all  the  cyanogen  in  the  salt 
appears  as  hydrocyanic  acid,  while  the  formation  of  carbon  monoxide 
practically  ceases  with  acid  of   HjSO^.iHjO  strength. 

The  authors  discuss  the  mechanism  of  the  reaction  (i)  through  the 
formation  and  hydrolysis  of  hydroferrocyauic  acid  by  means  of  the 
dilute  sulphuric  acid ;  (ii)  thi'ough  the  action  of  the  potassium  sul- 
phate first  formed  on  the  hydroferx'ocyanic  acid,  with  the  intermediate 
formation  of  Everitt's  salt.  The  latter  reaction  only  takes  place  in 
fairly  concentrated  solutions,  whilst  the  former  alone  occurs  with 
Acids  more  dilute  than  that  represented  by  HjSO^.lOHgO.  Other 
conditions  influencing  the  reactions  are  also  fully  discussed. 

*155.  "  The  sulphates  of  bismuth."     By  R.  H.  Adie,  M.A.,  B.Sc. 

The  author  has  investigated  the  conditions  of  formation  and  limits 
of  existence  of  the  sulphates  of  bismuth,  and  has  found  that  from 
sulphuric  acid  of  any  strength  between  those  represented  by 
H2SO^,6HoO  and  11280^,121120,  a  basic  bismuth  sulphate  having  the 
formula  5Bi203,llS03,17H20  crystallises  out ;  if  between  HgSO^.aHoO 
:and  HjSO^jSHoO,  the  sulphate  may  be  represented  as  Bi203,4S03,7H20, 
And  if  the  strength  be  between  H2S04,H20  and  H^S0^,2H20,  the  salt 
obtained  has  the  composition  Bi203,4S03,3H20.     From  sulphuric  acid 
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itself,  the  sulphate  which  crystallises  out  at  temperatures  above  170" 
has  the  formula  Bi203,4S03,H20  ;  if  below  170^  BioO3,4SO3,10HoO. 

This  temperature  170*^  is  that  at  which  the  acid  sulphates  are  de- 
composed when  heated  in  an  air-bath,  the  normal  bismuth  sulphate, 
Bi203,3S03  being  formed. 

156.  "On  sulphates  of  the  form  R2S04,2MSO^,  especially  those  of 

isometric  crystallisation."     By  F.  R.  Mallet. 

During  an  examination  of  langbeinite  (K2SO^,2MgS04),  from  the 
Punjab  {Min.  Mag.,  1899,  12,  159),  the  author  noticed  that  the 
mineral,  which  fuses  at  a  red  heat,  on  cooling  solidifies  to  a  more 
or  less  distinctly  crystalline  mass.  This  observation  naturally  suggested 
that  the  salt  might  probably  be  artificially  produced  by  fusing  potassium 
and  magnesium  sulphates  together  in  the  pi'oper  proportions.  The 
crystalline  mass  obtained  on  cooling  the  fused  sulphates  contains 
especially  in  the  cavities  abundant  octahedral  crystals  sometimes  over 
a  millimetre  in  diameter. 

As  it  seemed  px'obable  that  other  salts  of  similar  constitution 
might  be  produced  in  the  same  way,  the  author  has  pi'epared  the  follow- 
ing sulphates  of  isometric  symmetry  :  K2S0^2MgSO^  ;  K2S04,2ZnS04  ; 
K2S04,2MnS04;  K2S04,2l!TiSO^ ;  1^2804,200804;  Ilb2S04,2MgS04. 
Measurements  of  the  angles  of  the  crystals,  and  partial,  or  complete, 
analyses  of  the  above  salts  are  given  ;  their  mode  of  decomposition  by 
absoi-ption  of  water  is  also  described. 

Mixed  crystals  of  isometric  symmetry  containing  more  than  two  of 
the  above  metals  have  also  been  produced,  as  well  as  various  aniso- 
tropic salts,  which  have  not  as  yet  been  examined  in  detail. 

157.  "Reactions  of  the  so-called  dihenzylamarine."     By  Francis  R. 

Japp,  F.R.S.,  and  James  Moir,  M.A.,  B.Sc. 

In  a  recently  published  note  {Proc,  1899,  15,  211),  the  authors 
showed  that  the  compound  melting  at  139—140^,  obtained  by  Glaus 
and  Elbs  (Ber.,  1880,  13,  1420)  by  the  action  of  potassium 
hydroxide  on  dibenzylamaronium  chloride,  and  described  as  dihenzyl- 
amarine, is  in  reality  benzoyl-s-dibenzyl-i-diphenylethylenediamine, 
C6H5-CH-N(aH-)-CO-C6H5 
C  TT  •r'TT'"N'R'r'  R  "     "^^^^  following  are  vai'ious  experimental 

results  obtained  in  the  study  of  this  substance. 

Action  of  nitrous  acid. — This  yields,  as  chief  product,  a  nitroso-cova- 
pound,  C2iHj-(C-H>.)2N,(NO)0  (dimorphous:  short  needles,  m.  p.  166*^; 
and  oblong  laminae,  m.  p.  163°),  together  with  dibenzi/lamaronium 
nit/rate,    (^.^yK^^(y(^-\{-).^^'1^0^,   and  a  little  lophine.     The   second  of 
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these  three  compounds  was  also  prepared  from  dibenzylamaronium 
chloride  and  silver  nitrate,  thus  proving  its  constitution.  When 
*'  dibenzylamarine  "  nitrate,  Co^Hj8(C7H7)2N20,HN03,  was  heated  at 
185°,  it  was  converted  into  a  mixture  of  dibenzylamaronium  nitrate 
and  the  foregoing  nitroso-compound.  Dibenzylamaronium  nitrite  (from 
the  quaternary  chloride  and  silver  nitrite)  is  an  uncrystallisable  gum, 
quite  distinct  from  the  isomeric  nitroso-compound. 

Reduction  with  hydriodic  acid. — By  boiling  "  dibenzylamarine  "  with 
hydriodic  acid  (sp.  gr.  1*7)  for  some  hours,  the  following  products  were 
obtained :    as    chief    product,    henzoylbenzyl-i-diphemjlethylenediamine, 

**    **   I  ^    °  (minute  needles,  m.  p.  218  ,  basic,  and  yieldmij 

a    ?ii^roso-compound,    m.     p.     246°)  ;    benzyl-i-diphew/lethylenediamine, 

*    *   I  2  (slender  needles,  m.  p.  90°,  converted  by  benzoic 

CgHj-CH-NH- CyH/  '        f         '  J 

chloride  into  the  foregoing  compound  melting  at  218°)  ;  and,  further, 

dibenzyl,  benzylic  iodide,  benzoic  acid,  benzylamine,  and  ammonia. 

Action  of  sodium  in  boiling  alcohol. — An  almost  quantitative  yield 
of  Grossmann's  s-dibenzyl-i-diphenylethylenediamine  {Ber.,  1889,  22, 
2301)  was  obtained. 

Action  of  potassium  hydroxide. — No  action  takes  place  in  alcoholic 
solution  at  150°,  but  on  fusing  the  compound  with  potassium  hydroxide, 
it  yielded  the  foregoing  s-dibenzyl-i-diphenylethylenediamine,  together 
with  benzyllophine  and  a  crystalline,  non-basic  substance  melting  at 
128°,  which  gave  figures  agreeing  with  the  formula  CogHg^NjO. 

Oxidation. — The  authors  confirmed  Claus's  observation  that  "di- 
benzylamarine "  is  not  altered  by  boiling  with  chromium  trioxide  in 
glacial  acetic  acid  solution,  but  found  that  when  a  little  concentrated 
hydrochloric  acid  was  added  to  the  mixture,  oxidation  took  place  on 
boiling,  and  benzoylbenzyl-i-diphenylethylenediamine,  028H2gN20(m.  p. 
218°) — already  obtained  in  the  reduction  with  hydriodic  acid — was 
formed. 

Action  of  heat. — The  chief  products  were  lophine  and  benzyl- 
lophine. 

158.  "Note  on  iso-amarine."    By  H.  Lloyd  Snape,  D.Sc,  Ph.D. 

As  Japp  and  Moir  have  recently  published  (Proc,  1899,15,  211)  their 
reasons  for  regarding  the  isomeride  of  amarine  described  by  Brooke  and 
the  author  {Trans.,  1899,  75,  208)  as  a  racemic  form  of  amarine,  the 
author  wishes  to  report  that  he  has  succeeded  in  separating  this 
isomeride,  by  means  of  tartaric  acid,  into  two  varieties  of  equal  and 
opposite  optical  activity.  The  author  hopes  to  give  a  detailed  account 
of  these  and  other  experiments  on  iso-amarine  at  an  early  date. 
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159.  "  On  the  preparation  of  benzene  azo-orthonitrophenol."     By  J.  T. 
Hewitt,  M.A.,  D.Sc. 

Noelting  {Ber.,  1887,  20,  2997)  has  observed  that  the  nitration  of 
benzeneazophenol  in  a  strong  sulphuric  acid  solution  leads  to  the 
formation  of  paranitrobenzene  azophenol,  NOo*C,;H^'N!N"C^H^'OH. 
The  author  of  the  present  communication  finds  that  by  nitrating 
benzeneazophenol  (10  grams)  with  dilute  nitric  acid  [20  c.c.  nitric 
acid  (sp.  gr.  1"36)  and  60  c.c.  water]  at  40^,  the  product  of  the 
reaction  is  benzeneazo-orthonitrophenol,  G^H5*NIN*CgH3(XO.,)(OH), 
m.  p.  128'5°(corr.).  This  differencein  behaviour  can  be  readily  explained 
since  Noelting  nitrated  a  sulphate  of  benzeneazophenol,  which  is  prob- 
ably a  derivative  of  quinone  phenylhydrazone,  C^Hj-NH-NICgll^IO, 
whilst  the  author  of  the  present  paper  chose  nitric  acid  of  such  a 
dilution  as  to  exclude  salt  formation  and  hence  nitrated  benzene- 
azophenol, CgH-'NiX'C^H^'OH,  itself.  The  result  is  not  compatible 
with  Hantzsch's  formulation  of  the  azophenols  as  quinone-hydrazones 
when  in  the  free  state  {Ber.,  1899,  32,  3089),  since,  whilst  phenols  are 
more  readily  substituted  than  benzene  nuclei  not  containing  hydroxyl 
or  amino-groups,  on  the  other  hand  amino-derivatives  of  benzene  are 
■certainly  more  easily  substituted  than  quinones.  Certain  derivatives 
-of  benzeneazo-orthonitrophenol  are  described  in  the  paper. 

160.  "  Some  new  osazones  and  tetrazones."    By  Harold  A.  Anden. 

None  of  the  three  possible  isomeric  forms  of  tetrazine  (which  may  be 
desci'ibed,  according  to  the  relative  positions  of  the  ring  components,  as 
^,  S-,  or  a-tetrazines)  has  yet  been  isolated.  Derivatives  of  the  tirst  of 
these  are  represented  in  the  osotetrazones  obtained  by  Pechmann  by  the 
oxidation  of  osazones  {Ber.,  1888,  21,  2751).  A  benzene  derivative 
has  also  been  obtained  by  Hempel  {J.  jyr.  Chem.,  41,  176),  and 
perhaps  the  substances  named  diazohydrides  by  Zincke  {Ber.,  1886, 
19,  1451  ;  1888,  21,  543)  belong  to  this  class. 

Eepresentatives  of  s-tetrazine  have  been  obtained  by  Ruhemann 
{Trans.,  1888,  53,  850;  1889,  55,  242;  1890,  57,  50)  and  Pinner 
{Ber.,  1893,  26,  2126;  1894,  27,  984,  3273).  Ruhemann  {Trans., 
1899,  75,  1131)  has  obtained  a  dihydro-derivative  of  s-tetrazine 
^"  tetrazoline")  from  monoformylhydrazine,  and  Pellizzari  {Atti  R. 
Acad.  Lincei,  [v],  1899,  8,  327)  from  diformylhydrazine. 

The  author  has  prepared  certain  osazones  and  tetrazones  with  a 
view  to  obtaining  from  them,  by  a  process  of  oxidation,  v-tetrazine, 

H'CIN'N 

r      II.     The   various   stages  of  the  oxidation  may  probably  be 

represented  by  the  formulas 
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CHg-CIN-NCgH^OH     _^     CO^H-CIN-N     _^     HC:N-N 
HC-.N-NCgH^OH     ~*  H-C:N-N  HCIN-n' 

giinilar  to  those  in  the  cases  of  osotriazole  (Annahn,  1891,  262,  303), 
tetrazole  {Ber.,  1895,  28,  1688),  and  triazole  {Ber.,  1885,  18,  1550, 
2907). 

The  methods  which  may  be  used  for  the  preparation  of  the  sub- 
stances dealt  with  in  the  papei*  are  as  follows  :  (1)  The  action  of 
nitrosoacetone  on  hydrazines,  with  the  intermediate  formation  of 
hydrazoximes.  (2)  The  interaction  of  diketones  and  hydrazines.  In 
the  former  case,  it  is  not  necessary  to  isolate  the  nitrosoacetone,  but 
by  so  doing  the  reaction  is  more  under  control  and  the  yield  conse- 
quently increased  by  1  to  2  per  cent.     In  the  latter  method,  the  re- 

,     ,  ^  ,,    x-co" H,^ISr-NH-X  -1,. 

action  may  be  thus  represented  by  '  ■,....  + ,yieiaing 

^  ^  ^-(^0     ^-H^N-NH-X 

the  osazone  which,  by  careful  oxidation  by  means  of  dilute  acetic 
acid  and  potassium  dichromate  or  by  amyl  nitrite,  loses  twa 
atoms  of  hydrogen,  forming  the  corresponding  tetrazone.  The  latter 
method  gave  better  yields,  the  hydrazoximes  frequently  decom- 
posing with  the  production  of  uninviting,  resinous  products.  In 
attempting  to  oxidise  the  tetrazones,  further  difficulties  have  been  met 
with,  due  partly  to  their  great  stability,  and  partly  to  the  difficulty 
in  some  cases  of  producing  the  tetrazone  from  the  osazone.  The 
actions  of  various  oxidising  agents  have  been  studied,  especially  those 
of  potassium  permanganate  in  alkaline  solution  at  80 — 100°,  and  of 
amyl  nitrite.  It  may  here  be  pointed  out  that  oxidation  in  acid  solu- 
tion is  excluded  because  of  the  tendency  of  tetrazones  to  form 
triazole  derivatives  as  shown  by  Pechmann.  A  mixed  osazone  was  also 
prepared,  as  it  seemed  probable  that  this  might  yield  a  *  tetrazolium ' 
on  oxidation  similar  to  the  product  obtained  by  Pechmann  and 
Wedekind  (Ber.,  1894,  27,  320),  and  that  this  in  turn  might  yield 
further  interesting  products. 

Although  the  experiments  as  yet  carried  out  have  not  led  to  the 
isolation  of  v-tetrazine,  the  following  substances  have  been  prepared  : 

Methylghjoxal-^-ethoxyphenyUnjdrazoxime,  ^    ' !  ,  ^    *  , 

HC.N'OH 

brownish-yellow  plates,  with  golden-yellow  reflex,  melting  at  104 — 106°, 
with  rapid  decomposition.  It  can  be  recrystallised  from  methyl  alcohol, 
but  in  solution  is  unstable. 

MethylglyoxalrT^ethoxijiyhemjlosazone,  ^  i ;  vt.xt jrn^TT*/Qjg.)' 

reddish-yellow  needles,  m.  p.  135°.  With  strong  sulphuric  acid,  it 
gives  deep-green  solution. 
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Metnylql}/oxal-r)-et/ioxyphenyiosotetrazone,  -^    i         |       o    4\        / 

•^         ^  ^/       ^  HC:N-N-CgH4{0Et)' 

•crystallises  in  Bordeaux-red  needles,  which  cannot  be  distinguished  in 

shade  from  those  of  methylglyoxalosotetrazone.     It  dissolves  in  strong 

hydrochloric  acid   with   indigo-blue  coloration,  which    disappears    on 

heating  ;  with  strong  sulphuric  acid  it  gives  a  similar  coloration,  rapidly 

becoming  green.   It  is  not  attacked  by  alkaline  potassium  permanganate 

in  the  cold,  and  only  with  difficulty  at  100°. 

OH    (2)  /OH 

Diazosalicylic  acid,  CgHg^COO  (1)       and       CgHg^COaH    .     The 

\n:n(5)  \n:n.ci 

former  explodes  at  155°,  the  latter  about  the  same  temperature, 
decomposition  generally  beginning  about  10°  lower.  The  chloride  loses 
hydrogen  chloride  in  the  desiccator  over  soda  and  when  exposed  to  the 
air.  The  free  diazo-compound  varies  in  shade  from  yellow  to  greenish- 
yellow  ;  the  chloride  forms  nearly  colourless  needles.  If  only  gently 
heated,  both  may  be  recrystallised  from  water. 

Potassium  diazosalicylic  acid  sulphonate,  CgH3(OH)COOK*NINS03K, 
is  a  fairly  stable  compound  which  may  be  i^ecrystallised  from  water,  and 
Jried  at  100°.     It  crystallises  in  yellow  plates. 

/COoH  (1) 

Hydrazine  salicylic  acid,  CgHg^OH  (2)  .      This  is  a  slightly 

\NH-NH2  (5) 
brown  amorphous  powder  which  melts  at  148°.      The  hydi'ochloride 
■crystallises    in     snowy    needles    which    char    at    150°.       It    reduces 
Fehling's  solution  slowly  in   the   cold   and   gives  a  white,  crystalline 
hydrazone  with  benzaldehyde. 

ch3-c:n-nhc6H3(oh)(cooh) 

Methylglyoxcdsalicylic  acid  osazone,  hCIN-NHC  H  (0H){C00HV 
a  bright  yellow,  crystalline  powdei^,  m.  p.  192°.  It  gives  a  dark  green 
coloration  with  ferric  chloride.  The  corresponding  hydi'azoxime 
could  not  be  isolated,  and  probably  does  not  exist,  as  on  using  only 
one  molecule  of  hydrazine  the  osazone  was  formed. 

.     ,   ,.  ,.     .,  ch3-c:n-nhc«H3(oh)(cooh) 

Acetyl-p-opionylsahcyhc  acid  osazone,^  -^  Q;2Sr-NHC  H  (OH)(COOH)' 
may  be  obtained  in  very  small,  yellow  crystals  by  adding  water  to  its 
solution  in  alcohol. 

On  boiling  the  crude  product  with  alcohol,  a  yellow  residue  was 
invariably  left ;  this  residue  melted  at  220°,  but  yielded  the  same 
numbers  on  analysis  as  the  more  soluble  portion  which  melted  at 
197°,  and  is  possibly  a  stereoisomeride.  This  substance  is  apparently 
attacked  by  oxidising  agents,  but  it  does  not  give  the  osazone 
reaction.     It  yielded,  on  oxidation  with  potassium   permanganate  or 


232 

potassium  ferricjaaide,  small  amounts  of  a  white,  crystalline  substance 
which  gave  a  characteristic  wine  red  coloration  with  ferric  chloride. 

Methylglyoxal-methylphenyl-2)henylosazone,        ^   \ '  CgHg,  yellow 

needles  (m.  p.  119 — 120^)  slightly  darker  in  shade  than  methylglyoxal- 
phenylosazoue,  gives  a  deep  red  coloration  with  strong  sulphuric  acid. 
The  author  is  led  to  publish  this  preliminary  note  now,  as  owing  to  a 
loss  through  fire  of  notes  and  px'oducts,  some  months  must  elapse 
before  the  results  of  the  oxidation  experiments  can  be  published  in 
detail. 


161.  "A  series  of  substituted  nitrogen  chlorides.  Part  II.  The 
trichloro-phenyl-acyl-nitrogen  chlorides."  By  F.  D.  Chattaway 
and  K.  J.  P.  Orton. 

This  paper  is  a  continuation  and  completion  of  the  authors'  previous 
work  on  the  substituted  nitrogen  chlorides  which  are  directly  obtain- 
able from  formanilide,  acetanilide,  and  benzanilide. 

It  is  shown  that  in  anilides  the  formation  of  a  nitrogen  chloride  or 
bromide  in  all  cases  precedes  substitution  in  the  nucleus  and  that  the 
degree  of  difficulty  with  which  the  transformation  of  these  nitrogen 
chlorides  and  bromides  can  be  effected  correspond.s  with  the  relative 
difficulty  of  obtaining  the  ti'ansformation  products  directly  by  the 
action  of  the  halogen. 

The  following  compounds  are  described. 

l-A-.^-Tricliloro-phenyl-formyl  nitrogen  chloride,  C^HgClg'NCl'CHO, 
brilliant  white  prisms  terminated  by  domes,  m.  p.  78° ;  2:4:6- 
Trichloro-phemjl-acetyl  nitrogen  chloride,  CgHgCIg-  NCl'COCHg,  white, 
transparent,  prismatic  crystals  resembling  cubes,  m.  p.  74°  ;  2:4:6- 
trichloro-phenyl-benzoyl  nitrogen  chloi'ide,  CgHgClj-NCl'COCgHg,  thick 
white  prisms  terminated  by  pyramids,  m.  p.  89° ;  p-chloi'o-phen7/l- 
benzoyl  nitrogen  chloride,  CgH^Cl'NCl'COCgHg,  glistening  short  white 
prisms  with  domed  ends,  m.  p.  79*5°. 

These  compounds  all  show  the  general  reactions  characteristic  of 
the  nitrogen  halogen  linkage. 


162.  "  The  reaction  between  cupric  sulphate  solution  and  magnesium, 
zinc,  and  iron."     By  E.  M.  Caven,  B.Sc,  F.I.C. 

When  magnesium,  zinc,  or  iron  reacts  with  cupric  sulphate  solution, 
the  usual  assumption  of  simple  replacement  of  metal  by  metal  is  in 
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no   case  found  to  be  exactly  true  ;  cuprous   oxide  invariably  occurs 
to  a  greater  or  less  extent  together  with  metallic  copper  in  the  residue. 

The  suggestion  of  Divers  (Proc,  1898,  14,  57)  that  the  cuprous 
oxide  formed  in  the  reaction  with  magnesium  is  due  to  the  production 
of  cuprous  sulphate,  is  well  in  accord  with  the  facts  established  ;  but 
the  separation  of  cuprous  oxide  is  not  connected  with  the  formation 
of  the  basic  cupric  sulphate  produced  by  hydrolysis,  as  suggested  by 
Divers,  since  it  is  produced  in  considerable  quantity,  together  with 
nn  equivalent  amount  of  sulphuric  acid,  in  hot  strong  solutions,  in 
which  spontaneous  hydrolysis  of  cupric  sulphate  with  separation 
of  insoluble  basic  salt  does  not  occur.  That  the  cuprous  oxide  is 
produced  by  the  hydrolysis  of  cuprous  sulphate  is  borne  out  by 
all  the  facts  ;  and  this  view  is  supported  by  the  observations  of 
F.  Foerster  {Zeit.  ElektrocJiemie,  1897,  3,  479,  493). 

In  all  the  reactions  examined,  with  the  exception  of  that  of  iron 
reacting  with  cold  solutions,  hydrogen  is  evolved,  though  sometimes 
in  small  quantity  only.  J.  B.  Senderens  states  that  hydrogen  is 
evolved  in  this  case  also  [Bull.  Soc.  Chira.,  1897,  [iii],  17,  271), 
though  his  statement  is  not  confirmed  by  the  experiments  of  the  author. 

In  those  cases  in  which  only  copper  and  cuprous  oxide  appeared  in 
the  residue,  the  hydrogen  evolved  was  calculated  from  the  deficiency 
of  the  acid  remaining  in  the  solution  from  the  quantity  equivalent  to 
the  cuprous  oxide  found.  This  agreed  with  actual  measurement  ;  and 
also  the  sum  of  the  equivalents  of  the  copper,  cuprous  oxide,  and 
hydrogen  thus  calculated,  was  equal  to  the  quantity  of  the  displacing 
metal  employed. 

The  evolution  of  hydrogen  in  each  case  is  due  to  one  or  more  of  the 
following  distinct  causes  : 

I.  Reaction  of  displacing  metal  with  sulphuric  acid  produced 

(a)  By  hydrolysis  of  cupric  sulphate,  resulting  in  separation  of 
insoluble  basic  cupric  salt  (Divers). 

(6)  By  hydrolysis  of  cuprous  sulphate,  resulting  in  separation  of 
cuprous  oxide. 

II.  Action  of  the  metallic  couple  upon  the  water  of  the  solution. 

III.  Very  slight  reaction  of  finely-divided  precipitated  copper,  with 
hot,  dilute  sulphuric  acid,  produced  according  to  I  (6). 

In  all  cases  except  that  of  magnesium  reacting  with  dilute  solution, 
in  which  case  the  permanent  separation  of  basic  compounds  takes 
place,  the  evolution  of  hydrogen  may  be  eventually  referred  to  the 
acid  produced  by  hydrolysis  of  cuprous  sulphate  only. 

The  production  of  cuprous  oxide  and  sulphuric  acid  in  appreciable 
amount  and  in  equivalent  quantities,  when  ;cupric  sulphate  solution  is 
brought  into  contact  with  finely-divided  copper  under  various  con- 
ditions, .shows  that  cuprous  sulphate  is  produced   synthetically  in  the 
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above  reactions.  It  is,  however,  believed  that  in  most  cases  cuprous 
sulphate  is  also  formed  by  the  redaction  of  cupric  sulphate  by  the 
replacing  metal. 
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At  the  next  meeting,  on  Thursday,  December  21st,  the  following 
papers  will  be  communicated  : — 

"  The  condensation  of  glycollic  aldehyde  and  foi*mation  of  a-  and 
j8-acrose."     By  Henry  Jackson,  B.A. 

"On  brasilin  and  hsematoxylin.  Part  III."  By  A.  W.  Gilbody 
and  W.  H.  Perkin,  jun. 

"  The  action  of  alcoholic  potash  on  monobromoglutaric  ester."  By 
I^.  E.  Bowtell  and  W.  H.  Perkin,  jun. 

"Mercurous  iodide."     By  P.  C.  R^y,  D.Sc. 

"On  the  interaction  of  mercurous  nitrite  and  ethyl  iodide."  By 
P.  C,  R4y,  D.Sc. 
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December  21st,  1899.  Professor  Thorpe,  F.R.S.,  President,  in  the 
Chair, 

Dr.  Kohn  was  formally  admitted  a  Fellow  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs- 
Granville  Reginald  Gee,  Falcon  Villa,  Howard  Street,  Gloucester  ; 
Alfred  "William  Harvey,  13  Pendi-ell  Road,  St.  Catherine's  Park, 
Hatcham,  S.E. ;  Thomas  Ebenezer  Mackenzie,  6  Cardonald  Terrace, 
Cardonald,  near  Glasgow ;  "William  Mair,  388  Morningside  Road, 
Edinburgh ;  John  Livingston  Rutgers  Morgan,  47  Bayard  Street, 
New  Brunswick,  Xew  Jersey,  U.S.A. ;  James  Fraser  Readman,  50 
Jane  Street,  Glasgow;  James  McConnell  Sanders,  37  Summerhill 
Road,  Dartford  ;  and  of  Sidney  Calvert,  Missouri  State  University, 
Columbia,  Missouri,  whose  Certificate  was  approved  by  Council  under 
Bye-law  I  (3). 

The  Secretary  read  the  following  letter,  written  by  the  President 
at  the  request  of  the  Council,  to  Professor  Emil  Fischer,  a  Foreign 
Member  of  the  Society,  congratulating  him  on  the  completion  of 
the  twenty-fifth  year  of  his  Doctorate,  together  with  a  translation  of 
Professor  Fischer's  reply. 

IQth  Xovemher,  1899. 
My  dear  Colleague, 

As  President  of  the  Chemical  Society,  I  have  the  pleasure  to 
offer  you,  by  request  of  the  Council,  the  warmest  congratulations  of 
the  Fellows  on  the  completion  of  the  twenty-fifth  year  of  your 
Doctorate. 
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It  is  not  often  that  so  short  a  span  of  intellectual  activity  in  the 
life  of  any  one  individual  comprehends  such  a  brilliant  series  of  scien- 
titic  triumphs  as  those  with  which  you  have  enriched  chemistry. 

That  you  may  long  be  spared  to  cultivate  the  many  fields  of  fruitful 
inquiry  you  have  so  assiduously  opened  up  is  the  fervent  wish  of  this 
Society,  which  recalls  with  pride  that  it  numbers  you  amongst  the 
most  distinguished  of  its  Foreign  Members. 

I  have  the  honour  to  be,  with  great  I'espect, 

My  dear  Colleague, 

Your  obedient  humble  Servant, 

T.  E.  THORPE, 
President. 
To  Professor  Dr.  Emil  Fischer, 
Berlin. 

The  following  is  the  translation  of  Professor  Fischer's  reply  : — • 

10,  dorotheenstrasse, 

Berlin. 
29th  November y  1899. 
Highly  esteemed  President, 

I  have  been  most  agreeably  surprised  by  the  honour  as  well 
as  the  heartiness  of  the  congratulations  which  you  have  conveyed  to 
me  in  the  name  of  the  Chemical  Society  on  the  occasion  of  the  cele- 
bration of  the  25th  year  of  my  Doctorate.  Your  Society  and  other 
learned  bodies  in  England  have  indeed  done  me  so  much  honour  that 
I  am  obliged  to  ask  myself,  with  diffidence,  whether  it  bears  any 
relation  to  my  achievements. 

The  time  when  the  fundamental  principles  of  our  Science  were  laid 
down,  and  when  it  was  possible  for  the  individual  investigator  to 
stamp  the  impress  of  his  own  mind  upon  it,  is  long  since  past,  and  in 
the  gigantic  structure  which  it  now  represents,  each  fellow- worker 
can  only  finish  some  small  fragment,  or  it  may  be,  if  he  is  fortunate, 
a  pretty  balcony  or  a  striking  turret.  The  progress  of  the  whole,  is 
however,  most  readily  accomplished  by  the  combined  efforts  of 
numerous  gifted  and  skilled  observers.  This  co-operation,  so  character- 
istic of  the  scientific  work  of  i  lie  present  day,  is  exhibited  in  its  high- 
est form  by  the  great  Chemical  Societies,  of  which  yours  is  the  oldest 
and  has  served  as  a  model  for  the  others. 

I  am  proud,  therefore,  to  be  allowed  to  belong  to  it  as  a  Foreign 
Member,  and  I  beg,  esteemed  President,  that  you  will  be  so  good  as  to 
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convey  to  your  Council  m}  heartfelt  thanks  for  their  kind  congratu- 
lations. 

With  the  highest  esteem, 

Yours  obediently, 

EMIL  FISCHER. 
Pbof.  Dr.  Thorpe, 

President  of  the  Chemical  Society y 
London. 

Of  the  following  papers,  those  marked  *  were  read. 

*163.  "  On  the  refractive  and  magnetic  rotatory  powers  of  some 
aromatic  hydrocarbons,  and  on  the  refractive  powers  of  mix- 
tures."    By  W.  H.  Perkin,  LL.D.,  F.R.S. 

The  first  part  of  the  paper  deals  with  a  comparison  of  the  magnetic 
rotatory  and  refractive  powers  of  aromatic  hydrocarbons  undertaken 
to  see  if  these  properties  were  analogous  in  character.  Most  of  the 
hydrocarbons  employed  were  of  exceptional  purity,  many  being  pre- 
pared from  the  pure  salts  of  their  sulphonic  acids.  An  account  is 
given  of  the  preparation  and  properties  of  isobutylbenzene,  prepared 
by  this  method  for  the  first  time. 

With  regard  to  the  refractive  powers  of  these  substances,  the  results 
obtained  show  that  the  replacement  by  methyl  of  a  hydrogen  atom  in 
the  nucleus  gives  a  value  considerably  larger  than  when  the  replace- 
ment takes  place  outside,  and  this  is  so  certainly  up  to  four  such 
replacements,  and  therefore  probably  for  the  six.  The  replacement 
of  hydrogen  outside  the  nucleus  by  methyl  (as  in  the  conversion  of 
toluene  into  ethylbenzene)  also  gives  results  somewhat  higher  than 
those  calculated,  but  these  values  tend  to  coincide  more  nearly  as  the 
distance  from  the  nucleus  increases. 

With  the  magnetic  rotations,  the  reverse  was  found  to  hold,  as  a 
considerably  smaller  increase  in  the  rotation  is  produced  by  a  change 
in  composition  of  CH^  in  the  nucleus,  than  when  it  occurs  outside. 
This  holds  for  four  replacements,  and  therefore  probably  for  all. 

These  results  are  remarkable  when  the  general  correspondence 
between  the  magnetic  rotatory  and  refractive  powers  of  compounds 
is  considered. 

The  second  part  refers  to  the  refractive  powers  of  mixtures.  It 
has  been  shown  that  in  the  case  of  the  magnetic  rotations  of  mixtures 
these  are  usually  less  than  those  calculated  from  the  molecular 
rotations  of  the  constituents  when  their  specific  rotations  are  widely 
apart,  hence  it  was  of  interest  to  determine  whether  a  similar  differ- 
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ence  existed  in  the  case  of  the  refractive  powers  of  mixtures.  It 
was  found  that  when  the  two  constituents  had  very  widely  differing 
indices  of  refraction  the  specific,  or  molecular  refraction  was  con- 
siderably lower  than  that  calculated,  but  that  when  indices  were 
nearly  the  same,  the  calculated  and  observed  values  agreed  very  well. 
That  this  latter  statement  holds,  was  shown  by  means  of  a  mixture 
(a)  of  fatty  compounds,  (5)  of  aromatic  compounds.  These  differ- 
ences were  most  marked  in  mixtures  of  two  fatty  compounds  having 
indices  widely  apart ;  in  mixtures  of  a  fatty  with  an  aromatic  com- 
pound, they  were  less  pronounced. 

Many  of  Zecchini's  experiments  with  mixtures  give  results  of 
a  similar  character  to  those  described  above,  but  exceptions  occur 
which  seem  to  indicate  that  although  the  differences  between  the  re- 
fractive powers  of  the  substances  employed  appear  to  be  the  chief 
cause  of  these  peculiar  results,  other  causes  must  also  be  at  work. 
A  new  and  improved  ari-angement  for  reading  the  scale  and  vernier 
of  the  spectrometer  was  described  and  shown. 

Discussion. 

The  Pbesident,  after  recalling  the  fact  that  differences  similar  to 
those  observed  by  the  author  had  been  also  observed  with  regard  to 
the  viscosity  of  pure  compounds  and  mixtures  of  them,  inquired  why 
mixtures  in  equal  volumes  rather  than  in  molecular  proportions 
had  been  employed  in  this  investigation. 

Dr.  Gladstone  remarked  that  the  results  of  the  author  to  a  certain 
extent  explained  some  of  the  difficulties  met  with  by  early  workers 
in  the  field  of  molecular  refraction,  and  that  many  of  them  had 
observed  similar  small  differences  which  were  yet  quite  beyond  the 
limit  of  experimental  error.  There  was  no  doubt  that  researches 
such  as  those  of  Dr.  Perkin  must  tend  to  throw  more  and  more 
light  on  the  causes  of  these  small  divergences  in  the  optical  properties 
and  hence  to  reveal  more  fully  the  structure  of  the  molecule. 

Dr.  Perkin,  in  reply,  said  that  the  use  of  mixtures  of  equal 
volumes  of  the  constituents  had  originated  in  his  work  on  magnetic 
rotation,  as  such  mixtures  allowed  of  more  ready  comparison  of  the 
indices  of  refraction,  densities,  &c.,  of  the  mixtures  and  their 
components. 

*164.  "  Formation  of  a-  and  )8-acrose  from   glycoUic  aldehyde." 
By  Henry  Jackson,  B.A. 

"When  a  dilute  (3  per  cent.)  aqueous  solution  of  glycollic  aldehyde  is 
allowed  to  stand  with  a  1  per  cent,  solution  of  soda  for  15  hours  at  0°, 
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it  is  still  able  to  reduce  Fehling's  solution  in  the  cold  (though  not  so 
strongly  as  a  solution  of  glycollic  aldehyde),  and  to  restore  the  colour 
to  an  alcoholic  solution  of  magenta  which  has  been  decolorised  by  sul- 
phurous acid.  If  the  condensation  pi'oduct  be  neutralised  with  acetic 
acid,  then  heated  on  the  watex'-bath  with  phenylhydrazine  acetate,  an 
osazone  is  obtained  which,  on  purification  and  fractional  treatment 
with  various  solvents,  can  be  shown  to  contain  tetrosazone  [obtained 
previously  by  Fischer  and  Landsteiner,  {Ber.,  1892,  25,  2549),  by  con- 
densing glycollic  aldehyde  with  soda  at  0^],  and  two  hexosazones, 
a-acrosazone,  m.  p.  217°,  and  /8-acrosazone,  m.  p.  158°. 

If  the  condensation  be  allowed  to  proceed  for  a  longer  time  at  0°,  it 
is  found  that  the  power  of  reducing  Fehling's  solution  in  the  cold 
gradually  diminishes  until,  after  standing  6  days,  it  no  longer  reduces 
in  the  cold,  but  quickly  on  warming.  The  osazone  obtained  consists 
almost  entirely  of  a  mixture  of  the  two  hexosazones  (a-  and/3-acrosazone), 
only  a  trace  of  tetrosazone  being  found. 

Discussion. 

Mr.  Fentox  said  that  it  was  evident,  both  from  these  and  from 
previous  observations,  that  the  condensation  products  of  glycollic 
aldehyde  and  of  formaldehyde  were  identical.  It  was  probable  that 
glycollic  aldehyde  was  an  intermediate  stage  in  the  condensation  of 
formaldehyde,  especially  as  Pechmann  [Ber.,  1897,  30,  2459)  had 
shown  that  the  osazone  of  glycollic  aldehyde  could  be  obtained  directly 
from  formaldehyde  and  phenylhydrazine  in  acetnldehyde  solution. 

165.  "  The  interaction  of  mercurous  nitrite  and  ethyl  iodide."     By 
P.  C.  Ray,  D.Sc. 

When  mercurous  nitrite  acts  upon  ethyl  iodide,  about  equal  quan- 
tities of  nitroethane  and  its  isomeride,  ethyl  nitrite,  are  formed.  The 
yield  is,  however,  somewhat  poorer  than  when  silver  nitrite  is  used, 
owing  to  the  formation  of  very  compact  lumps  of  mercui-ous  iodide, 
which  prevents  the  reaction  from  becoming  complete. 

166.  "  On  mercurous  iodide."     By  P.  C.  R^y,  D.Sc. 

When  the  residue  in  the  flask  after  the  interaction  of  mercurous 
nitrite  and  ethyl  iodide  is  heated  in  a  tube,  mercurous  iodide  sublimes 
off  between  190°  and  210^.  The  compact  mass  of  crystalline  tablets 
thus  obtained  shows  all  gradations  of  tint  from  lemon-  and  orange- 
yellow  to  dark  brown. 
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167.  "  The  action  of  alkyl  iodides  on  the  mercuric  iodide  sulphides 
of  the  fatty  series."     By  Samuel  Smiles,  B.Sc. 

The  alkyl  sulphides  unite  with  mercuric  iodide  to  form  compounds 
of  the  general  formula  E^SHglo.     Like  other  addition  products  of 

the  sulphides,  their  constitution  should  be  represented  as  p/*S<^y  ° 

The  following  members  of  the  series  were  examined  : 

Me<,SHgIo,  long,  yellow  needles  from  acetone,  m.  p.  75°. 

MeEtSHglo,  short  prisms  from  acetone,  m.  p.  59°. 

Et.,SHgI.„  yellow  pi'isms  from  acetone,  m,  p.  52°. 

(C5H^^).,SHgl2  (isoamyl),  yellow  oil. 

{CjH.^)2^H.gl2,  pale  yellow  plates  from  acetone,  m.  p.  37 — 38°. 

These  substances  are  unstable,  readily  splitting  off  mercuric  iodide 
when  exposed  for  any  length  of  time  to  the  air,  or  when  boiled  with 
water.  Dimethylsulphide  mercuric  iodide,  when  treated  with  methyl 
iodide,  yields  the  same  product  as  that  obtained  from  trimethyl- 
sulphine  iodide  and  mercuric  iodide,  namely,  McgSIHglo.  The  same 
holds  good  for  the  triethyl  derivative.  Hence  the  double  salts  formed 
from  mercuric  iodide  and  sulphine  iodide  appear  to  contain  hexavalent 

sulphur,  as   their   constitution   may   be   represented  as   RgrS^-rx  t- 

Therefore,  it  was  hoped  that  an  investigation  of  the  derivatives  con- 
taining different  alkyl  groups  would  yield  evidence  as  to  the  stereo- 
chemical nature  of  hexavalent  sulphur.  So  far,  however,  only  negative 
results  have  been  obtained. 

The  following  substances  were  prepared  and  examined  : 
McgSIoHgl,  large,  yellow  prisms  from  acetone,  m.  p.  165°. 

From  (1)  MegSI  and  Hgig ;  (2)  Me.SHgl^  and  Mel. 
MegEtSIoHgl,  long,  yellow  prisms  from  acetone,  m.  p.  87°. 

From  "(1)    Me.^EtSI   and    Hglg ;    (2)  MegSHgl^   and    EtI;    (3) 
MeEtSHg'l^,  and  Mel. 
MeEtoSIoHgl,  bright  yellow  prisms  from  acetone,  m.  p.  67^. 
From   '(1)    EtiMeSI   and    Hgig ;    (2)   Et2SHgl2  and  Mel;    (3) 
MeEtSHgIg  and  EtI. 
EtgSIHgl.,,  bright  yellow  leaflets  from  acetone,  m.  p.  112°. 

From  (1)  Et3SI  and  Hgl^  ;  (2)  EtgSHgT,  and  EtI. 
Just  as  in  the  case  of  the  nitrogen  compounds  such  isomerism  as 
might  be  expected  here  may  be  prevented  by  the  presence  of  methyl 
or   ethyl  groups,  it  will  therefore  be  necessary  to  repeat  this  with 
derivatives  containing  more  complex  radicles. 

Attempts    were     also    made    to    resolve    methyl    ethyl    thetine, 

'CH^-CO  . 

MeEtS<.  X    ,  into  optically  active  components,  but  without  success. 
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168.  "  On  brasilin  and  haematoxylin.    Part  III."     By  A.  W.  Gilbody 
and  W.  H.  Perkin,  jun. 

In  a  previous  communication  [Proc,  1899,  15,  27),  an  acid  obtained 
from  brasilin  was  described  which  melted  at  155°  and  gave,  on 
analysis,  numbers  agreeing  with  the  formula  Cj-H^gOg.  This  acid,  on 
oxidation  with  potassium  permanganate,  yielded  a  dibasic  acid  melting 
at  200 — 203°,  which,  when  heated  with  hydrochloric  acid  at  160°,  was 
decomposed  with  formation  of  catechol.  Further  investigation  has 
shown  that  this  acid,  which  at  first  was  thought  to  have  the  formula 
C]QHjQOg(CO.,H)^,  is  in  rea,\ity  jyieiaheinipinic  acid, 

CHgOi^^COoH 
GH3OI       icOgH- 


This  has  been  conclusively  proved  by  converting  the  acid  into  its 
anhydi"ide  and  characteristic  ethylimide  (m.  p.  230°).  Tetramethyl- 
hcematoxylin,  when  oxidised  with  chromic  acid,  also  yields  considerable 
quantities  of  metahemipinic  acid,  a  proof  that  hsematoxylin,  like  brasilin, 
is  a  derivative  of  catechol.  As  this  result  does  not  agree  with  the 
statement  of  R.  Meyer  (Ber.,  1879,  12,  1393)  that  haematoxylin,  on 
distillation,  yields  pyrogallol  and  resorcinol,  we  have  i-epeated  this  work, 
and  find  that  the  products  of  the  destructive  distillation  of  hsematoxylin 
contain  considerable  quantities  of  pyrogallol,  but,  as  far  as  we  could 
determine,  no  trace  of  resorcinol. 

It  follows,  therefore,  from  these  experiments,  that  whereas  brasilin 
is  a  derivative  of  resorcinol  and  catechol,  haematoxylin  is  a  derivative 
of  pyrogallol  and  catechol. 

The  formation  of  metahemipinic  acid  from  both  brasilin  and  hsemat- 
oxylin  shows  that  the  formulae  which  we  suggested  for  these  sub- 
stances require  some  modification.  It  would  be  easy  to  construct 
formulae  which  would  take  these  new  facts  into  account,  but  we  prefer 
to  wait  until  further  experimental  evidence  is  forthcoming  before 
doing  so.  We  hope,  therefore,  that  others  working  in  this  field  will 
allow  us  to  reserve  for  a  short  time  the  deduction  of  any  formulae  for 
brasilin  and  haematoxylin  which  are  based  on  the  new  results  described 
in  this  and  the  two  preceding  preliminary  communications. 

It  should  be  noticed  that  the  melting  point  of  tetramethylhaemat- 
oxylone  is  incorrectly  given  as  170°  in  the  previous  communication, 
it  should  be  183 — 186°  with  vigorous  decomposition. 

169.  "The  action  of  alcoholic  potash  on  monobromoglataric  ester." 
By  N.  E.  Bowtell  and  W.  H.  Perkin,  jun. 

A  short  time  since  (Trans.,  1899,  75,  50)  it  was  shown  by  J.  F. 
Thorpe    and    one  of    us    that    when    monohromodimethylglutaric   ester, 
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COaEt-CHBr-CMe^-CHg-COgEt,  is  digested  with  alcoholic  potash,  it 
yields  a  mixture  of  cis-  and  ^raws-dimethyltrimethylenedicarboxylic 

CMe, 
acids  (caronic  acids),  /\  It  occurred  to  us  that 

C02H-CH— CH-COgH. 
it  would  be   interesting  to  investigate   the    behaviour  of  monohromo- 
glutaric  esier,  COgEt-CHBr-CHg-CHg'COoEt,  under  similar  conditions, 
as  in  this  case  there  are  two  possibilities,   namely,   either  glutaconic 
acid,    COjH-CHICH-OHg-COoH,    or    trimethylenedicarboxylic    acid, 

CHo 

y\  ,  could  be  formed. 

COaH-CH— CH-C02H 

Monohromoglutaric  ester  was  obtained  as  a  colourless  oil  boiling  at 
165 — 170°  (35  mm.)  by  brominating  glutaric  anhydride  and  pouring 
the  product  into  alcohol.  When  this  ester  is  decomposed  by  alcoholic 
potash,  an  acid  is  obtained  melting  at  175°,  which  on  examination 
was  found  to  consist  of  trsius-ti'imethylenedicarboxylic  acid,  and  we 
were  unable  to  isolate  even  traces  of  glutaconic  acid. 

This  remarkable  result  points  to  the  possibility  that  many  sub- 
stances produced  by  similar  reactions  and  described  as  unsaturated 
may  in  reality  be  derivatives  of  trimethylene,  tetramethylene,  &c. 

We  are  engaged  in  investigating  the  action  of  alcoholic  potash  on 
the  esters  of  bromine  substitution  products  of  adipic,  pimelic,  and 
allied  acids. 

170.  "Luteolin.     III."     By  A.  G.  Perkin. 

Previous  investigations  {Trans.,  1896,  69,  206,  799)  indicated  that 
luteolin,  CjriHioOg,  is  a  tetrahydroxyflavone.  The  energetic  action  of 
alkali  yielded  phloroglucinol  and  protocatechuic  acid,  confirming 
Rochleder's  results  {Zeit.fiir  Chem.,  1866,2,  602),  and  it  is  now  found 
that,  by  gentler  treatment,  phloroglucinol  and  a  substance  having  thecom- 
position  CgHgOg  are  formed.  (C  =  63- 1 6  ;  H  =  5  26.  Found  C  =  6347  ; 
H  =  5-61).  The  substance  (colourless  needles,  m.  p.  115 — 11 6°)  gives, 
with  fused  alkali,  protocatechuic  acid,  and  its  properties  are  identical 
with  those  of  acetylcatechol,  CHg- CO*  03113(011)2  (Dzerzgowski,  Jour. 
Buss.    Chem.   Soc,    1893,  25,   157).      This  confirms  the    constitutio» 

O  OH 


OH/     Y     ^C <         >0H 

assigned  by  the  author  to  luteolin,         I  i  U      \     /  ,  and 

&  J  '       -     / CH 


OH  CO 

is  identical  in  its  nature  with  the  decompositions  of  chrysin,  Cj5Hj(j04 
(Kostanecki,  Ber.,  1893,  26,  2901),  and  apigenin  {Trans.,  1897,  71, 
805),  which  respectively  yield  phloroglucinol  and  acetophenone,  and 
phloroglucinol  and  /(-hydroxyacetophenone. 
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In  conjunction  with  Mr,  L.  H.  Horsfall,  an  investigation  is  in 
progress  upon  certain  ethers  of  luteolin.  By  partial  methylation,  a 
dimethyl  ether  (found  C  =  65-06;  H  =  4-55;  CH3  =  992),  colourless 
needles,  m.  p.  227 — 229°,  is  formed  in  small  quantity  ;  this  is  almost 
devoid  of  dyeing  property,  and  by  means  of  alkali  gives  isovanUUc 
acid.  There  is  evidence  that,  in  addition  to  luteolin,  weld  contains  a 
trace  of  a  second  colouring  matter. 

171.  "  The  action  of  chloroform  and  potassium  hydroxide  on  ortho- 

amidobenzoic  acid."     By  Walter  J.  Elliott,  M.A. 

By  acting  on  orthoamidobenzoic  acid  with  chlorofoi'm  and  potass- 
ium hydroxide,  acidifying  the  product  with  acetic  acid,  and  treatment 
with  phenylhydrazine  and  semicarbazide  respectively,  the  author 
has  obtained  the  phenylhydrazone  and  semicarbazone  of  an  aldehydo- 
orthoamidobenzoic  acid.  Owing  to  its  great  solubility  in  water,  he 
has  failed  to  obtain  the  free  aldehydo-acid  in  a  state  of  purity.  The 
barium  and  silver  salts  of  the  phenylhydrazone  have  been  prepared 
and  analysed.  The  hydi-azone  and  semicarbazone  are  both  very 
stable. 

172.  "Azo-  and  hydrazone  compounds  differentiated  by  bromine." 

By  H.  E.  Armstrong. 

Although  the  constitution  of  the  "  oxyazo  "-compounds  has  been  the 
subject  of  numerous  investigations,  apparently  chemists  are  not  yet  in 
agreement  as  to  their  formulae  ;  indeed,  only  recently,  Hantzsch  in 
Germany,  and  MacPherson  in  America,  have  arrived  at  diametrically 
opposite  conclusions.  The  difficulty  arises  from  the  fact  that  para- 
hydroxyazobenzene — the  parent  of  all  "  oxyazo  "-compounds — and 
quinonephenylhydrazone  are  unquestionably  isodynamic.  Methods 
such  as  Hantzsch  and  Farmer  have  adopted  must,  therefore,  be  re- 
garded as  in  principle  the  only  suitable  ones  for  the  determination  of 
structure  in  such  cases,  and  extreme  care  must  be  taken  in  interpret- 
ing interactions. 

A  number  of  observations  made  in  the  author's  laboratory  by 
Messrs.  Panisset,  Seligmann,  and  Isherwood  are  of  interest  as  bearing 
on  the  problem. 

The  stability  of  diazobenzene  in  presence  of  bromine  was  established 
by^Griess  in  his  earliest  investigation.  Diazobenzeneparasulphonate 
is  also  untouched  by  bromine,  and  action  ^only  takes  place  gradually 
as  it  becomes  hydrolysed.  Azobenzene  is  only  very  slowly  and  imper- 
fectly acted  on  by  bi-omine.  Nitrogen,  in  fact,  by  no  means  tends  to 
promote  substitution,  unless  associated  with  hydrogen. 
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If  oxyazobenzene  were  parahydroxyazobenzene,  one  would  expect 
it  to  be  readily  brominated  in  the  ortho-position  relatively  to  the 
hydroxy  1 ;  but,  as  a  matter  of  fact,  it  yields  a  product  convertible  into 
parabromaniline  and  phenol  on  reduction,  and  which  is  easily  pre- 
pared from  these,  a  result  only  compatible  with  the  view  that  towards 
bromine  it  behaves  as  a  hydrazone. 

This  view  is  confirmed  by  the  fact  that  when  the  ethylated  com- 
pound is  brominated,  a  substance  is  formed  which  Mr.  Isherwood 
finds  to  be  identical  with  that  produced  on  coupling  orthobromophenol 
with  diazobenzene  and  then  ethjlating.  It  is  noteworthy  that  the 
bromine  is  removed  from^  this  compound  with  exceptional  facility,  both 
when  dissolved  in  acetone,  and  when  left  in  contact  with  sulphurous 
acid. 

The  behaviour  of  bromine  in  excess  towards  the  quinhydrazones  is 
characteristic.  Quinonebromophenylhydrazone  is  resolved  by- it  into 
bromodiazobenzene  and  tribromophenol,  and  ordinary  tropfeolin  into 
diazobenzenesulphonate  and  tribromophenol.  So  complete  is  the  change 
in  this  latter  case,  that  if,  after  the  tribromophenol  has  been  filtered 
off,  phenol  be  added  to  the  solution,  and  then  alkali,  an  amount  of 
tropseolin  can  be  recovered  almost  equal  to  that  originally  taken. 


ADDITIONS  TO  THE  LIBRARY. 

/.  Donations. 

Baskerville,  Charles.     School  Chemistry.     Richmond,  Va.,  1899. 

From  the  Author. 

Gowland,  William.  The  early  metallurgy  of  copper,  tin,  and  iron 
in  Europe,  as  illustrated  by  ancient  remains,  and  the  primitive  pro- 
cesses surviving  in  Japan.  (Read  before  the  Society  of  Antiquaries, 
May,  1899).  From  the  Author. 

Richmond,  H.  Droop,  Dairy  chemistry  :  a  practical  handbook  for 
dairy  chemists  and  others  having  control  of  dairies  :  ill.  London 
1892.  From  the  Author. 

//.  By  Purchase, 

Bosqui,  Francis  L.  Practical  notes  on  the  cyanide  process  :  ill. 
New  York  1899. 

Van't  Hoff,  J.  H.     Vorle.-^ungen  liber  theoretische  uud  physikal- 
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ische  Chemie.  Zweites  Heft.  Die  chemische  Statik :  ill.  Braun- 
schweig 1899. 

Kahlbaum,  Georg  W.  A.,  and  Darbishire,  F.  V,  The  letters  of 
Faraday  and  Schoenbein  1836 — 62,  with  notes,  comments,  and  refer- 
ences to  contemporary  letters.     Bale  1899. 

Kbnig,  J.  Die  Yerunreinigung  der  Gewasser  deren  schadliche 
Folgen,  sowie  die  Reinigung  von  Trink-u.  Schmutzwasser.  Second 
edition.     2  vols.  :  ill.     Berlin  1899. 

Neumann,  Bernhard.  Theorie  und  Praxis  der  analytischen  Elektro- 
lyse  der  Metalle  :  ill.     Halle  1897. 

Newth,  G.  S.  Chemical  lecture  experiments,  non-metallic  elements. 
London  1899. 

Pamphlets. 

Head,  Jeremiah,  and  Head,  A.  P.  The  Lake  Superior  Iron-Ore 
Mines,  and  their  influence  upon  the  production  of  iron  and  steel;  with 
an  abstract  of  the  discussion  upon  the  paper,  edited  by  J.  H.  T.  Tuds- 
bery.    (Read  before  the  Institution  of  Civil  Engineers,  February  1899.) 

Jessen-Hansen,  H.  Sur  le  dosage  du  sucre  interverti  k  c6t6  du 
Sucre  de  canne.  {Compte- Rendu  des  Travaux  du  Laboratoire  de 
Carlsberg,  vol.  iv.,  1899.) 

Jowett,  H.  A.  D.  The  characters  and  methods  of  assay  of  the 
official  hypophosphites,  and  a  note  on  the  inydriatic  alkaloids. 
{Pharmaceutical  Journal,  1898.) 

.     The  assay  of  preparations  containing   pilocarpine   and  the 

characters  of  pilocarpine  nitrate  and  hydrochloride.  {Plmrma- 
ceuticalJournal,  1899.) 

Schryver.  S.  B.  A  new  method  for  the  analysis  of  commercial 
phenols.    {Journal  of  the  Society  of  Chemical  Industry,  vol.  xviii.,  1899.) 

.     Preparation  of  acid  phenylic  salts  of  dibasic  acids.      London 

1899. 

Snell,  J.  F.  Potassium  chloride  in  aqueous  acetone.  {Journal  of 
Physical  Chemistry,  vol.  ii.,  1898.) 

Spring,  W.     Sur  la  diffusion  de  la  lumi^re  par  les  solutions. 

.     Sur  la  realisation  d'un   liquide  optiquement  vide.       {Bull. 

de  V Acad.  roy.  de  Belgique,  classe  des  Sciences,  1899.) 


VICTOR   MEYER   MEMORIAL   LECTURE. 

The  Victor  Meyer  Memorial  Lecture  will  be  delivered  by  Professor 
T,  E.  Thorpe,  President  of  the  Society,  on  the  evening  of  Thursday, 
February  8th,  1900,  at  8.30. 


At  the'next  meeting,  on  Thursday,  January  18th,  1900,  the  fol- 
lowing papers  will  be  communicated  : — 

"  Nitrogen  halogen  compounds."  By  Julius  Steiglitz  and  E.  E. 
Slosson. 

"  Chlorine  derivatives  of  pyridine.  Part  V.  Synthesis  of  aa'-di- 
chloropyridine.  Constitution  of  citrazinic  acid."  By  W.  J.  Sell, 
M.A.,  F.I.C.,  and  F.  W.  Dootson,  M.A. 


RICIIAKD  CIAV   AND   SONS,    IlMtTED,   lOKPON    AN'P    BC'NOAY. 
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